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April 1, 1974

Dear Subscriber;
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These materials are a supplement to the Summaries of Studies in Industrial Arts,
Trade and Industrial, and Technical Education purchased by you last year. This

publication is a joint effort of the American Council on Industrial Arts Teacher
Education and the National Association of Industrial and Technical Teacher
Educators. This supplement contains the following items:

1. New abstracts to add to your existing compilation.
2. Corrected or more up-to-date abstracts to replace incomplete ones.
3. Alphabetical listing of authors for all abstracts found in the

compilation.
4. List of up-dated descriptors with abbreviations to be used as

reference index.
5. Index of abstracts by author and date computer searched for

single descriptors.
6. Index of abstracts by author and date computer searched for two

or more descriptors commonly used.
7. Data and price lists for obtaining additional computer searches or

search programs for all abstracts included in the document.
8. Invoice and billing instructions required for making payment

of this supplement.
9. Data sheet for ordering a loose-leaf binder for abstracts.

Look through this material carefully, following the directions or suggestions
given, to make your document as useful as possible.

The computer searches obtained for some descriptors of the index were so general
and non-selective that in several instances, 2 or more pages of names were given.

As the purpose was to make the index useful, about 12 of the single descriptors
listed in the general index were omitted from the single descriptor computer
search. These omitted terms were combined with other descriptors to produce a
mere selective print out, and hopefully a more useful one. If you find the
descriptor you are looking for is not in the single search print out, go to
the two descriptor listing and see if it is found there with another term. Any
combination of descriptor searches which you recommend will be included in next
years publication if a written request is made to the editor by February 1 each
year.

Your use of this publication should improve the quality and effectiveness of
industrial education by utilizing the finding of research in the field.

jjf

ACIATE Research Committee Sincerely,
Consultant - E. Lee Weir /"

CD D. L. Jelden, Editor

C) University of Northern Colorado
Greeley, Colorado 80639
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ASHCRAFT, NORMAN C. 1968

A ASHLEY, JACKSON W. 1971
ASHLEY, LAWRENCE F. 1936

ABDULLABI, BAKRI 1971 ASPER, NORMAN L. 1969
ABITIA, FREDDIE 1971 ATHANASIOUt ROBERT B 1969
ABRAHAM SR, ANSLFY A 1956 ATKINS, MICHAEL B. 1971
ABRAMSON, BERNARD 1950 ATTEBERRY, PAT H. 1954
ABROMAITIS, JOSEPH J 1969 AUCKER, JOHN R. 1970
ABSHIR7, ALLISON J 1972 AUER HERBERT J. 1971
ACHILLES, CHARLES M. 1967 AUSTIN, ROBERT T. 1964
ACKER, JAMES D. 1971 AXELROD, AARON 1951
ADAMS, AARON F. 1961
ADAMS, DEWEY A. 1966 B
ADAMS, JOHN V. 1947 =
ADAMS, MAYNARD F. 1971 BAAB, CLARENCE T. 1950
ADAMS, ORVILLE D. 1952 BABCOCK, JAMES G. 1969
ADAMS, ROBERT W. 1947 BACKUS, KERBY D. 1968
ADELMAN, FRANK W. 1972 BADER, LOIS 1932
AGNOR, HERBERT E. 1970 BAGLEY, RONALD E. 1965
AGUIRRE, EDWARD 1966 BAIER, JON W 1973
AINSWORTH, CHESTER 3 1956 BAILEY JR, JAMES H. 1961
AKEY, WAYNE W. 1952 BAILEY, DONALD A. 1970
AKHUN, ILHAN I. 1961 BAILEY, GERALD D. 1964
ALBUKHARI, NAJATI M 1968 BAILEY, LARRY J. 1968
ALAKI, MADANI A. 1972 BAILEY, MILTON J. 1 968
ALDEN, RICHARD S. 1971 BAILY, ATHOL R. 1 949
ALDRICH III, DANIEL 1972 BAIRD, RONALD J. 19 60
ALDRICH, TERRY M. 1969 BAKAMIS, WILLIAM A. 1951
ALEXANDER, WILLIAM F 1969 BAKER, ALFRED E. 1943
ALGER JR, LEON J. 1967 BAKER, GEORGE L. 1970
ALKAN, OMER C. 1969 BAKER, GLENN E. 1 966
ALLEN, CAMERON K 1973 BAKER, GLENN S. 1968
ALLEN, DAVID 1962 BAKER, NORMAN A. 1971
ALLEN, DELL K 1973 BAKER, RONALD D. 1968
ALLEN, FLEET D. 1971 BAKER TIM 1972
ALLEN, JAY M. 1967 BALDWIN, THOMAS R. 1971
ALLEN, JOHN C. 1969 BALL, CHARLES E. 1958
ALLEN, WILLARD A. 1963 BALL, JOHN E. 1 971
ALLEN, WILSON S. 1936 BALLARD, JOHN R. 1966
ALSIP JR, BENJAMIN H 1965 BALLO, GARY R. 1 971
ALSUP, REA T. 1967 BALTIMORE, JIMMY R 1972
ALTUS, DAVID M. 1972 BALZER1 EUGENE W. 1972
AMARO, JAMES P 1973 BANZHAF, ROBERT A 1 972
AMBERSON, MAX L. 1968 BARANYAII WILLIAM A 1955
AMELON, DONALD J. 1969 BARBER, CARL S. 1967
AMTHOR, WILLIAM D. 1967 BARICH, DEWEY F. 1961
ANDERSON, DONALD N. 1963 BARLOW, GARY C. 1967
ANDERSON, EDWARD T. 1970 BARLOW, GENE A. 1971
ANDERSON, ERNEST F. 1966 BARLOW, MELVIN L. 1949
ANDERSON, HERBERT A. 1953 BARNETT, LEONARD J. 1969
ANDERSON, KERMIT P. 1967 BARNETTE JR, W. L. 1949
ANDERSON, LOWELL D. 1969 BARON, ANDREW W. 1968
ANDERSON, RAY N. 1932 BARRINGER, DEAN 1971
ANDERSON, RICHARD B. 1970 BARROW, RICHARD W. 1969
ANDERSON, ROBERT G. 1967 BARROWS, FRANK B. 1970
ANDERSON, W. C. 1954 BARSTOW JR, ROBBINS 1967
ANDERWALD, CARL J. 1947 BARTEL, CARL R. 1959
ANDRE, NEV IN E. 1964 BARTLETT, WILLIS E. 1967
ANDREWS JR, JOE P. 1Q68 BASKIN, SAMUEL 1954
ANDREWS, EARL R. 1968 BASS, RONALD E. 1971
ANDREYKA, ROBERT F. 1969 BASS, WILBUR A. 1967
ARBELOATILES, RAFAE 1972 BASSERI JAMSHID 1 970
ARCHER, ELTON W. 1971 BATES, VAN W.I 1971
ARMBRUST, ROBERT W. 1969 BATES, WILFRED M. 1968
ARMSTRONG, JAMES A. 1968 BATES, WILLIAM M. 1969
ARMSTRONG, KENNETH F 1971 BATESON, ROBERT E. 1951
ARMSTRONG, WILLIAM H 1967 BATESON, WILLARD M. 1954
ARNOLD, DANIEL S. 1968 BAUER, CARLTON E. 1955
ARNOLD, FRANK J. 1932 BAUGHER, RICHARD W. 1972
ARNOLD, JOSEPH P. 1965 BAUGRUD, KIM J. 1968
ARNOLD, WALTER M. 1957 BAYNE, GEORGE K. 1972
ARONSON, NORMA 1967 BEACH, CHARLES K. 191
ARORA, MFHAR C 1973 BEACH, ROBERT B. 19647
ARVEY, RICHARD D. 1970 BEACHAM, HERBERT C. 19
ASHBPtflK, WILLIAM D. 1944 BEARDEN, WILLIAM W. 1967
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BEATTY, CHARLES Jo 1967
BECK, BORREL H. 1967
BECK, EUGENE J. 1968
BECK, JOHN R. 1964
BECK, PAUL A. 1971
BECK, RICHARD W. 1971
BECKER JR, CHARLES W 1967
BECKER, DEROLD W. 1969
BECKHAM, JOE W. 1969
BEDNAR, ERNEST G. 1955
BEDWFLL, NORMAN W. 1951
BEEN GALER W. 1970
BEHM, HARLEY D. 1967
BEKTON, WILLIAM E. 1965

CHARLESHARLES L. 1964
BELL, CLAUDE A. 1964
BENDER/ MICHAEL 1971
BENDIX JOHN Lo 1965
BENJAMIN, GERALD E. 1968
BENJAMIN, NEAL B. 1969
BENSEN, JAMES M. 1967
BENSMAN, CHARLES J. 1969
BENSON, KENNETH R. 1956
BENSON, M. J. 1967
BENSON, WILLARD A. 195.?
BERGENGREN JR, ROY F 1953
BERGMAN, KENNETH H. 1963
BERGSTROM, HOWARD E. 1965
BERGSTROM, PHILIP G. 1970
8F.RGVIN, PAUL E. 1945
BERRY, ARTHUR O. 1967
BERRY, JAMES W. 1972
BERTRAND, CLINT A. 1964
BESTOR, ROLLIE R. 1969
BETTENCOURT, WILLIAM 1953
BETTINA, ALBERT A. 1953
BETTIS, GLENN E. 1973
BETTIS, LLOYD E. 1971
BI B8, HERMAN L. 1952
BICKNELL, WILLIAM C. 1942
BIEDLER, JOHN S. 1958
BIEKEPT, RUSSELL Go 1971
BI ES JOHN D. 1972
BIEWALD, EDWARD C. 1969
BIGGAM, WILLIAM R. 1958
BIKKIE, JAMES A. 1973
BILLINGS, DONN 1953
BING, KENNETH L. 1941
BIRNBACH, SIDNEY B. 1948
BISHOP, JAMES R. 1970
BJORKQUIST, DAVID C. 1965
8JORNERUDI JAMES A. 1970
BLACK, DONALD E. 1970
BLACK, RALPH R. 1959
BLACK, RICHARD W. 1973
BLACKBURN, SAMUAL A. 1930
BLAKFLEY, THOMAS A. 1949
BLAND, LARSON M. 1972
BLANKENBAKER, EDWIN 1970
BLANTON, LLOYD H. 1970
BLECKMANg JUDITH C. 1971
BLEDSOE, HARRY J. 1968
BLEEKE, MILTON H. 1968
BLISS, WILLIAM H. 1953
BLOCK, MURRAY He 1953
BLOCK, RUDOLPH Co 1970
BLOMGRFN, GLEN H. 1972
BLOMGREN, ROGER Do 1962
BLUM, ROBERT E. 1965
BOAZ, HOLLAND E. 1965
BOCKMAN, DAVID Co 1971
BOGETICH/ THOMAS M. 1972
BOHN, RALPH C. 1957
BOLICK, GERALD M. 1968
BOLLINGER, ELROY W. 1950

BONDE, ROBERT G. 1964
BONNER, HAROLD S 1972
BOONE, JAMES L. 1966
BORRI, ROBERT 1942
BORTZ, RICHARD F. 1967
BORTZ, WALTER Re 1971
BORUM, JOHN F. 1969
BOSS, RICHARD Do 1968
BOSTROM, EDWIN O. 1971
BOTSFORD, JON F. 1972
BOTTOMS, JAMES E. 1965
BI1UTWELL JR, COLEN J 1971
BOVENIZER, ELDRED R. 1968
BOWDOIN, PAUL 1966
BOWERS, VICTOR Lc 1941
BOWLAN, SIZEMORE 1971
BOWMAN, ERNEST L. 1932
BOWMAN, JAMES E. 1958
BOWSER, JAMES A. 1960
BOX SR, MARSHALL Re 1967
BOXXt WILLIAM R. 1972
BOYDEN, LLOYD R. 1972
BOYER, CAROLINE K. 1966
BOYER, JOHN Wo 1970
BRACEY, HYLER J. 1969
BRADLEY, HARRY L. 1967
BRADSHAW, OTTIE L. 1968
BRAME, WILLIAM E. 1967
BRANDON, GEORGE L. 1952
BRANTNER, SEYMOUR T. 1962
BRASTED, Fo KENNETH 1953
BRAUN, CHARLES A. 1970
BRAUN, ROBERT W. 1971
BRENCKLE, AUTHUR G. 1968
BRENHOLTZ, GERALD So 1967
BRENHOLTZ, HAROLD R. 1957
BRENNAN, THOMAS J. 1953
BRENNER, CHARLES J. 1968
BREWSTER, JAMES H. 1971
BRIGGS, LLOYD D. 1971
BRIGHAM, ELDEN L. 1950
BRILEY, FRANK E. 1967
BRILL, DONALD M 1972
BRINKMAN, FRED J. 1970
BRITT, ROBERT D. 1966
BRO, RONALD D. 1971
BROADHURST, FREDERIC 1969
BROADHURST, JOHN C. 1949
BROE, JOHN R. 1962
BROEMAER, GARY M. 1968
BROOKER, GEORGE R. 19 70
BROOKING, WALTER J. 1948
BROOKS, WESTON To 1964
BROPHY, JOHN M. 1947
BROTHERTON, WILLIAM 1964
BROWDER, LARRY W 1972
BROWN III, ALPHA O. 1971
BROWN, 8. WESLEY 1960
BROWN, GEORGE C. 1963
BROWN, GEORGE J. 1960
BROWN, JAMES T 1973
BROWN, MARILYN K. 1970
BRC4N, MILTON T. 1948
BROWN, NATHAN 19 54
BROWN, ROBERT D. 1955
BROWN, WALTER C. 1954
BROWN, WALTER. Eo 1971
BROWN, WILLIAM Es 1964
BROWNRIGG, JERRY R. 1962
BRUCE, PHILLIP L. 1964
BRUDZYNSKI, ALFRED J 1966
BRUE, JAMES E. 1969
BRUECKMAN JR, JOHN C 1969
BRUNTLETT, JOHN E. 1973
BRUSH JR, GEORGE W. 1969
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BUDKE, WESLEY E. 1970 CLABAUGH, RICHARD D. 1971
BUNTEN, CHARLES A. 1955 CLARK, CHARLES G 1972
BURDETTE JR, WALTER 1955 CLARK, DONALD L. 1967
BURGETT, DONA1 ` C. 1970 CLARK, FRANCIS Ee 1971
BURGHARDT, WILLIAM F 1950 CLARK, JAMES V. 1967
BURKERT, WILLIAM G. 1970 CLAUSEN, JOHN N. 1955
BURNS, RICHARD 1. 1964 CLAWSON, LA VERE E. 1967
BURNS, WILLIAM E. 1965 CLAY, KENNETH R. 1965
BURRIS, WAITUS R. 1967 CLFCKLER, JAMES D. 1969
BURROUGHS, MARVIN G. 1970 CLENDENNING, LEE R. 1972
BURROUGHS, ORVAL N 1972 CLEVELAND, JOHN M. 1961
BURSF SR, LUTHER 1969 CLIFTON, RONALD J. 1970
BURTON, JOHN R 1970 COATES, NORMAN 1967
BUTTERY, WILLIAM A. 1971 COATES, SUE S. 1971
BUXTON, ALAN 1972 COBURN, JAMES M. 1969
BUXTON, ROBERT E. 1960 COCHRAN, GEORGE C. 1.967
BUZZELL, CHARLES H. 1970 COCHRAN, LESLIE H. 1968
BYROM, JOHN M. 1957 COHEN, CHESTER G. 1970
BZOWSKI,,EDWARU D. 1969 COHEN, JERRY M. 1969

COHEN, LOUIS A. 1965
C COLCLASER JR, ROBERT 1968

= = = COLE, DARRELL D 1972
CAGE, BOBBY N. 1968 COLEMAN, JAY M. 1971
CAIN, CECIL R. 1958 COLEMAN, WAYNE D. 1967
CAIN, JOHN N. 1970 COLGAN, FRANCIS E. 1967
CALDER JR, CLARENCE 1964 COLLIER, JAMES A 1973
CALERO, THOMAS M 1972 COLLINS, CHARLES J. 1968
CALFY, PAUL C. 1969 COLLINS, HERMAN G. 1966
CALHOUN, MARJORIE R. 1970 COLLINS, SAMUEL R. 1962
CALLAWAY, ROLAND L. 1953 COLLONS, RODGER D. 1967
CALLEN, LOUIS J. 1952 COMBS, STANLEY L. 1948
CAMBELL, CLIFTON P. 1971 COMER, JOHN C. 1970
CAMBRIA, SOPHIA T. 1945 COMM, WALTER 1967
CAMERON, WALTER A. 1969 COMSTOCK, THOMAS W. 1969
CAMPBELL, CLIFTON P. 1971 CONFREY, EVAN E 1967
CAMPBELL, GORDON 1969 CONLEY, FRANKLIN 1968
CAMPBELL, ROBERT A. 1961 CONNER, JOHN D. 1 971
CAMPION' HOWARD A. 1941 CONROY JR, WILLIAM G 1969
CANADA, BRIAN L. 1972 COOKE, ROBERT L. 1932
CANDOLI, I. C. 1967 COOMER, JERRY W. 1971
CANTOR, ROBERT L. 1952 COOPER, JACK H. 1961
CAPRON, JOHN H. 1955 COOVERt SHRIVER L. 1941
CARLSENt DARVEY F. 1961 CORAllINI, ARTHUR J. 1967
CARLSON, HENRY L. 1967 CORFIAS, JOHN C. 1967
CARPENTER, THOMAS E. 1971 CORMACK, ROBERT B. 1970
CARR, EVA R. 1970 CORNWELL, RAYMOND L. 1961
CARR, HAROLD L. 1970 COTRELLt CALVIN J. 1960
CARRERAS, EMANUEL 1972 COTTON, GEORGE R. 1944
CARTER, JOHN P. 1970 COX, ROBERT L. 1970
CARTER, VIRGIL L 1973 COX, STEVEN G. 1968
CASE, MERL E. 1971 COZZENS, CHARLES R. 1965
CASNER, DANIEL 1950 CRABTREE, JAMES So 1967
CASSIDY, EDWARD A. 1953 CRAFT, CLYDE O. 1967
CASSIMATIS, PETER. J. 1967 CRAIG JR, WILLIAM L. 1970
CAULFY, MICHAEL J. 1971 CRAWFORD JR, BRYANT 1961
CERNY, JOSEPH K 1972 CRAWFORD, HAROLD W. 1960
CHAMBERLAIN, DUANE G 1954 CRAWFORD, JOHN E. 1941
CHAMBLTSS, KENNETH M 1966 CRAWFORD, NEWTON E. 1972
CHAMPION, GEORGE 1965 CRAWSHAW, MARSHALL R 1950
CHAPMAN, GEORGE L 1972 CREMER, KENNETH Do 1970
CHARCONCHAI, RUANG 1963 CRESSMANI PAUL L. 1934
CHARLESWORTH, KENNET 1968 GRIST, LEROY 1961
CHASTAIN, GARY K. 1972 CROMER, CHALMERS A. 1970
CHATFIELD, WILLIAM D 1955 CROUCH, J. PAGE 1968
CHAVOUS, ARTHUR M. 1945 CROWDER, GENE A. 196B
CHEEK, GERALD D 1972 CROY, FLOYD E 1972
CHERRY, ROGER W 1972 CRUDE ENt PAUL 6. 1944
CHILSON, JOHN S. 1969 CRUMP, DANNY L. 1968
CHRISMAN, JOSEPH P. 1970 CRUMPTON, CHARLES R. 1952
CHRISTENSEN, JAMES E 1972 CRUNKILTON, JOHN R. 1969
CHRISTIAN, JACK B. 1969 CUMMINGS, LAWRENCE J 1969
CHRISTISON, CHESTER 1973 CUMMINS, CARL C. 1957
CHRISTOFFEL, FREDERI 1960 CUNICO, GERALD E 1973
CHUANG, YING C. 1967 CUNNINGHAM, BERYL M. 1952
CHUMBLEY, JOHN D 1972 CUONY, EDWARD R. 1953
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CURTIS, BYRON W. 1968 DOWNS, WILLIAM A. 1968
CUSHING, NELSON N. 1971 DRAKE JR, FRANCIS 0, 1969
CUTLER, THEODORE A. 1948 DRAKE, JAMES B. 1 972
CZARNECKI, EDGAR R. 1967 DRAKE, LAWRENCE C. 1966

DRAWDY, LARRY A. 1971
D DRAZEK, STANLEY J. 1950

========== = = DRENNAN, JERRY D. 1970
D AMBROSIO, VINCENT 1969 DREW, ALFRED So 1 962
D COSTA, AYR ES G. 1968 DRISCOLL EDWARD F 1964
DATNES, JAMES R. 1968 DROST, JIM L. 970
DALE JR, SAM E 1972 DU VALL, JOHN B 1972
DALTON, FRANCIS W. 1937 DUENK, LESTER G. 1966
DANAHER, EUGENE I. 1946 DUFFY, JOSEPH W,, 1958
DANIELS, BLAIR Ee 1937 DOGGER, CECIL W. 1968
DANNENBERG, RAYMOND 1965 DUGGER, WILLIAM E. 1970
DANOVITZ, SAUL 1957 DUHON, HOWARD 1972
DARDEN, BYRNES Lo 1951 DUKES, GLENN F. 1969
DARMp ADAM F. 1971 DUNCAN, GLENN S. 1950
DAS, RADHA C. 1950 DUNFEE, EMERY S. 1964
DASGUPTA, DEBENDRA C 1932 DUNHAM, PHIL RP 1970
DAUGHERTY, RONALD D. 1971 DUNLAP, EUGENE W. 1962
DAVENPORT, JOE U. 1959 DURANA, INES 1972
DAVID, WILLIAM Jo 1968 DUTT, KARL F. 1969
DAvTnsoN, ADELE 1960 DUTTON? BERNARD 1966
DAVIDSON, JOHN E. 1968 DYE. CHARLES M. 1971
DAVIS, EDDIE M. 1971 DYER, PALMER E. 1970
DAVIS, JIM L. 1966 DYKE, EUGENE Lo 1962
DAVIS, WARREN C. 1936 DYKEHOUSE, JAY 1950
DAVISON, HAROLD J. 1931
DAWSON, KENNETH F. 1965 F

DE BORD, ROBERT F. 1972 =========================
DE OLD, ALAN R. 1971 EARHART, CECILIA R. 1946
DE VORE, PAUL W. 1961 EARLE, JAMES H. 1964
DEADY, JOHN J. 1970 EASTON, CLIFFORD W. 1971
DEAN, Co THOMAS 1951 EATON, MERRILL T. 1932
DEAN, ERNEST D. 1968 ECKER, LOUIS G. 1965
DEAN, ROBERT D. 1959 EDDY, EVAN M. 1 956
DECK, WILLIAM L. 1955 EDMUNDS, NIEL A. 1969
DECKER, GEORGE Co 1943 EDSALL, ALAN R 1972
DECKER, HOWARD So 1953 EDSTROM, CARL A 1972
DELZAR, CHRISTIAN L. 1972 EDWARDS, JOHN T. 1970
DEMPSEY, DON G. 1972 EDWARDS, LEONARD D. 1971
DENNIS, FRVIN A. 1966 EGGERS? JERRY R. 1970
DENNISON? BOBBY 1970 EHRENBORG, JOHN D. 1963

CHARLESHARLES C. 1968 EICHER, ROBERT S. 1968
DENSLFY, KENNETH G. 1967 EIDE, ARVID R 1973
DENT JR, JACK E 1972 EISENBERG, WILLIAM L 1947
DENT, JAMES A 1972 EISS, ALBERT F. 1954
DETRICK, RONALD L. 1972 ELDER, WALTER T. 1941
DETWILER SR, WAYNE L 1971 ELIAS, JOHN E. 1970
DEVLIN, LEON G. 1971 ELKINS, RICHARD L 1972
DIEDRICK, WALTER E. 1971 ELLENWOOD, THEODORE 1960
DILIBFRTO, MENNO 1968 ELLINGTON, MARK 1936
DINGMAN, ERWIN 1949 ELLIOTT, BURTON L. 1971
DIRKSEN, DENNIS A. 1969 ELLIOTT, CHARLES A. 1958
DIRKSEN, RALPH E. 1969 ELLIOTT, EARL S. 1967
DITLOW, GEORGE H. 1956 ELLIS, MARY L. 1970
DITTFNHAFER, CLARENC 1972 ELLIS, NEIL G. 1966
DI TILER, WALTER F. 1953 ELMER, FRANCES W. 1967
DIVINE, LLOYD E 1973 ELMGREN JR, G. THEOD
DOANE, RAYMOND C. 1956 ENCK, HENRY So 1970
DOBSON, CLIFFORD G. 1996 ENGELBART, LEON P. 1970
DOOGE, ARTHUR Fo 1935 ENGELBREKISON, SUNE 1961
DOELLINGER, KEITH E. 1971 ENGLISH, ROBERT W. 1950
DOERR, JOHN J. 1967 ENSMAN, LEO M. 1957
DOLAN, ROBERT E. 1971 ENTORE, JOHN Fe 1967
DOLEZAL, WILMA M. 1968 ENVICK, DONALD D. 1968
DONADID, BLASE 1969 ENVICK, ROBERT M. 1970
DOTY, CHARLES R. 1968 ENZIAN, HAROLD J. 1967
DOUCETTE, RUSSELL Jo 1972 EPHRAIM, JOHN 1969
DOUGHERTY, DgRA J. 1955 EPPLER, THOMAS L. 1969
DOUGLAS, DAVID E 1973 EPSTEIN? JACK H. 1971
DOUGLASS STEPHEN A. EPBER, ELMER E. 1954
DOUTT, RICHARD F. 1965 ERICKSON, JOHN H. 1953
DOWNING, DALLAS L. 1941 ERICKSON, RICHARD Co 1966
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MAYFIELD, WINIFRED A 1970 MILLER, L. PAUL 1939
MAYS, WILLIAM 1954 MILLER, LARRY R. 1971
MC ARTHUR,. ROSS J. 1955 MILLER, MARK E. 1967
MC CABE, FRED J. 1970 MILLER, MARY D 1971
MC CAGE, RONALD D. 1970 MILLER, MURRAY L. 1947
MC CAIN, JERRY C. '1959 MILLER, THOMAS W. 1958
MC CALLUM, HARRY N. 1967 MILLER, WAYNE E. 1969
MC CLARY, RAY H. 1967 MILLER, WILBUR R. 1960
MC CLEARY, JOSEPH l. 1967 MILLS, BOYD C. 1967
MC CLELLAN, LARRY D. 1971 MILLS, EARL S. 1971
MC CLURET CLOIS A. MILNOR, BRENT T. 1971
MC CRACKEN, JOHN D. 1970 MINELLI, ERNEST L. 1957
MC CRORIE, THOMAS R. 1952 MINKEVICHp GEORGE 1972
MC DOUGLE, LARRY G. 1971 MINTON, GENE D. 1968
MC DOWELL, LEONARD C 1964 MITCHELL, JOHN 1954
MC ELHENY, JOHN R. 1960 MOEGENBURG, LOUIS A. 1969
MC EOWEN, ROBERT H. 1967 MOELLER, CARL 1961
MC GAW, SIDNEY E. 1952 MOHEEt N. F. 1968
MC GINNIS, PATRICK T 1972 MONEY, HOMER E. 1 956
MC GTVNEY, JOSEPH H. 1967 MONGERSON, MARTIN D. 1968
MC INNIS DONALD W. 1971 MONROE, ALLEN L. 1970
MC KECHNIE, GRAEME H 1966 MONROE, H. B. 1960
MC KEE, RONALD R. 1971 MONROE LYNNE C. 1939
MC KFLL, WILLIAM E. 1970 MONTELEONE, THOMAS I 1952
MC KENNA, CONSTANCE 1971 MONTELLO PAUL A. 1968
MC KENZIE, P 1971 MOODY, RICHARD D. 1968.CHARLES
MC KINNEY, FLOYD L. 1969 MOON, DONALD E. 1968
MC LENNAND BERNARD 1971 MOONEY, JAMES jo 1967
MC LONEY WIRT L. 1965 MOORE, ALFRED H. 1954
MC MURRY, JAMES G. 1964 MOORE, BILLY M 1973
MC NAMARA, JAMES F. 1970 MOORE, LELAND B. 1 970
MC NEIL, JACKSON M. 196R MOREHEAD, JAMES C. 1971
MC NF ILL, JOSEPH G. 1970 MORELAND JR, HENRY C 1970
MC PHERSON, DANIEL W 1971 MORGAN JR, ALFRED D. 1967
MC PHERSON, WILLIAM 1972 MORGAN SR 0 LEO D. 1966
MC ROBBIE, J. M. 1963 MORGAN, DARYLE W. 1968
MC VTCKER, HOWARD E. 1970 MORGAN, J. B. 1961
MEDEIROS, EDWARD J. 1970 MORGAN, JACK W. 1951
MEERS, GARY 1972 MORGAN, JIMMY Be 1969
MEHAIL, SPIRO 1971 MORRILL, DAVID 1970
MEHALLIS, GEORGE 1963 MORRIS, ALLEN E. 1971
MEIER, MARY 1969 MORRISEY, THOMAS J. 1965
MEIERHENRY, WESLEY C 1946 MORRISON, JESSIE S. 1969
MEISNER, ROBERT G. 1967 MORTIMER, WILLIAM E. 1956
MELINE, CHARLES W. 1965 MORTON? BERRY E. 1950
MELLINGER, BARRY L. 1972 MOSHIER, KENNETH D 1973
MELLMAN, ROBERT A. 1957 MOSLEY, SAMUEL N. 1970
MENEGAT, PAUL A. 1953 MOSS JR, JEROME 1960
MEOSKY, PAUL R. 1967 MOSS JR, ROGER W 1972
MERTZ, OTTO 1954 MOSS, JOHN F. 1962
MESSERSCHMIDT, DALE 1967 MOULLETTE, JOHN Be 1970
MESSMAN, WARREN B. 1963 MOUTOUX, ALFRED C. 1948
METZLER, JOHN H. 1970 MUDGETT, ALBERT G. 1958
MEYER, HARVEY K. 1951 MUDZO, MICHAEL G. 1970
MEYER, JOHN D. 1970 MUEHLIG, JOHN E 1973
MEYER, JOHN M. 1969 MUELLER, DENNIS L 1972
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MULLER, ARTHUR E
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4JNn, RICHARD G.
MUNGER, PAUL R.
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N OLSON, DAVID O. 1969
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NANNAY, ROBERT W. 1970 OLSON, RICHARD R. 1971
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NEASHAM, ERNEST R. 1968 ORR, RALPH O. 1970
NEE, JOHN G 1972 ORR, WILLIAM H. 1970
NEE, NELSEN V. 1971 OSBORN, jIMMIF D 1972
NEEDHAM, RAYMOND J. 1969 OSBURN, BURL N. 1939
NEFF, WILLIAM L. 1941 OSORNO WENDELL A 1972
NELSON, A. FRANK 1955 OTTERS N, FEDER A. 1969
NELSON, HILDING E. 1962 OUTCALT, RICHARD Me 1971
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NELSON, LLOYD P. 1955 OXLEY, VINCENT E. 1969
NELSON, ORVILLE W. 1967
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NESTFL, GERALD E. 1970 =======---= ==
NESTOR, HAROLD MO 1971 PA DELFORD, HAROLD E 1972
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NEUBAUER, GERHARDT W 1956 PAINS, HARRY W. 1943
NEUFELD, JACOB A. 1968 PAINE, OLIVE 1930
NEVITT, THOMAS A. 1966 PALMER, HAROLD G. 1950
NEWBURY, DAVID N. 1967 PALOW, WILLIAM P. 1969
NEWKIRK, LOUIS V. 1929 PANDOLPh EUGENE J 1972
NEWTON, ROBERT E. 1970 PANKOWSKI , DALLAS J. 1966
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NICKERSON, PAUL S. 1947 PARKHILL, GEORGE D. 1938
NIELSEN, ARNOLD M. 1970 PARKS, DARRELL L. 1968
NIELSEN, ERWIN E. 1969 PARKS, GERALD A. 1969
NIEMFLA, ALBERT W. 1949 PARNES, SIDNEY J. 1954
NIENHAUST BERNARD J. 1971 PARRY, ERNEST B. 1968
NIHAN, GEORGES L 1973 PASSMORE, JAMES L. 1968
NILSON, KENNETH 1931 PASTER, JULIUS 1959
NISH, DALE 1967 PATE JR, DOVE H. 1970
NOLL, ROBERT F. 1967 PATTERSON JR, PHILIP 196B
NORMAN, RALPH P. 1955 PATTERSON, JOHN R. 1970
NORRIS, MARSENA M. 1968 PAULIN, HENRY S. 1964
NORTON, ELIZABETH Ne 1970 PAUTLFR, ALBERT J. 1967
NORTON, ROBERT E. 1967 PAWELEK, ALAN R. 1950
NOTHOURFT, MARIE E 1972 ' PAWELEK, STANLEY J. 1941
NOVOSAD, JOHN P. 1971 PAYNE, AM V. 1965
NYE, PHARES S 1972 PAYZER, MARVIN F. 1954
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PEDERSEN, GEORGE L. 1957
0 PEEL, NANCY D. 1967

PEERSON, RICHARD H. 1969
0 BRYANT, DAVID C. 1970 PEIFFER JR, HERBERT 1939
0 CONNELL, JOHN F. 1971 PEITHMAN, ROSCOE E. 1955
0 DELL, ROBERT D. 1963 PELLEGRIN JR, JOSEPH 1971
0 HARA, JAMES S 1972 PENDERED, NORMAN C. 1951
0 NEIL, IVOR R. 1972 PENDLETON, JOHN T 1973
U NEILL, JACK H. 1954 PENN, THOMAS L. 1968
0 NEILL, JOHN N. 1971 PENNER, WAYMAN R 1972
0 TUFL, MAXCY B. 1969 PENNY, FOREST L. 1960
OAKLEY, GARY D. 1970 PERDUE, SAUL M. 1954
OAKLFY, HUGH L. 1954 PERKINS, LAWRENCE H. 1967
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PERSHERN, FRANK R. 1967 RAY, J. EDGAR 1944
PERSHING, REX W. 1970 RAY, REX E. 1966
PETER, RICHARD F. 1970 RAY, WILLIS F. 1957
PETERS, DONALD F. 1959 RAYFOPD, ERWIN W. 1967
PETERSEN, MOLEN L. 1971 REAMS, JAKE W. 1963
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PHILLIPS, THOMAS G. 1971 REID, RICHARD A 1972
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PINCKNEY, CHARLES W. 1953 RELYEA, GLADYS M. 1937
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PITTMAN, FRANK M. 1970 REPP VICTOR E. 1970
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PLUSCH, JAMES O. 1967 RESSLER, RALPH 1966
PODVIA, M. WAYNE 1972 RICE JR, JOSEPH A. 1971
POELZER, IRENE A 1972 RICE, CHARLES M. M. 1958
POLESZAK, LEONARD J. 1969 RICE, DICK C. 1966
POLETTE? DOUGLAS L. 1972 RICE, DON A. 1969
POLK, HAROLD J. 1969 RICH, MILDRED K. 1958
POLOMSKY, JOHN V. 1969 RICHARDS, FREDDIE L 1972
PONTYNEN, BURTON A 1973 RICHARDS, JOHN V. 1970
PORTER, CHARLES B. 1957 RICHARDS, KENVYN B. 1970
PORTER, HAROLD W. 1948 RICHARDS, MAURICE F. 1950
PORTER, SAM R. 1962 RICHARDS, THOMAS A 1972
POTTER, DENIS A. 1973 RICHARDSON. ROBERT B 1967
POUCHER, KENNETH E. 1968 RICHARDSON, WILLIAM 1972
POULIN, DONALD A 1972 RICKER, PHILLIP E. 1965
POWFLL, PAUL E. 1954 RIDLEY JR, WILLIAM H 1970
POWER, ANDREW T. 1955 RIETH, CLAUDE E. 1966
POWERS, G. ?AT 1961 RIGBY, WILLIAM H 1972
PRATER, ROBERT L. 1962 RIGGS, DONALD D. 1971
PRATT, ARDEN L. 1968 RILEY, E. C. 1970
PRATZNER, FRANK C. 1969 RILEY, JOHN N. 1972
PRETTZ, CLARENCE H. 1969 RIMLER, GEORGE W. 1969
PREWITT, ROGER W 1973 RINCK, JOE A. 1968
PRICE, CARROLL S. 1968 RINEHART, RICHARD L. 1966
PRICE, DENNIS H. 1955 RISHER, CHARLES G. 1953
PRICE, ROBERT G 1973 RIVELL, AMOS C 1973
PRICHARD, NEAL W. 1962 ROBBINS, EVELYN G. 1949
PRITCHARD, MIRIAM C. 1937 ROBERSON, ROY P. 1967
PROCTOR, BERNARD S. 1950 ROBERTS JR, LEWIS 1972
PRUSKI, JOHN 1958 ROBERTS, EDWARD R. 1971
PRUST, ZENAS A. 1964 ROBERTS, LAURENCE A. 1968
PUCEL, DAVID J. 1966 ROBERTS, NORMAN N. 1967
PUFAHL, VIRGIL R. 1969 ROBERTSON JR, LUTHER 1970
PUFFER, KAREL 1971 ROBERTSON, LYLE R. 1968
PUGH, DWIGHT A. 1969 ROBINSON, CLARENCE L 1972
PUTMAN, CARL E. 1970 ROBINSON, CLARK N. 1947

ROBINSON, FRANK F. 1 955
Q ROBINSON, JAMES W. 1967

========================= ROBINSON, MENDEL L. 1970
QUICK, OTHO J. 1954 ROBINSON, ORIN R. 1965
QUIER, GEORGE T. 1969 ROBINSON, WALTER J. 1950
QUINONFS, LOUIS E 1973 ROBINSON, WILLIAM O. 1971

RrEDER, JOHN A. 1972
R ROGAN? WILLIAM B 1973

ROKUSEK, H. J. 1964
RAICHLF, HENRY F. 1969 ROLLINGS, JAMES W. 1967
RALSTROM, STIG E. 1969 RONEY, MAURICE W. 1964
RAMP, WAYNE S. 1956 RONODIDIJOJO,, SOEWAN 1968
RANDEL, STEPHEN V. 1957 ROSENQUIST, BARBARA 1971
RANDLEMAN, ROBERT R. 1961 ROSIN, WILLIAM J. 1969
RANDOLPH, JAMES R. 1972 ROSS, B. JOHN 1971
RAPHAEL, MICHAEL A. 1971 ROSS, BENJAMIN P. 1944
RAPP, ALFRED V. 1972 ROSS, HERBERT J. 1970
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RDSS, RAYMOND J. 1966
ROSSER, ARTHUR J. 1968
ROTHENBERG, HARVEY D 1972
ROTHMAN, ROBERT A. 1969
SOUTH, JERRY D. 1970
RDWEN, MILTON S. 1969
ROWLETT, JOHN D. 1960
ROWNTREE. URWIN 1951
ROY, WENDELL L. 1963
RUBIN, MDRRIS M. 1950
RjDIGER, ELMER R. 1952
RUDISILL, ALVIN E. 1969
ROEHL, PHILIP W. 1961
RUGGLES, STANFORD D. 1969
RUTTER, WILLIAM W. 1971
RUMMELL, WINFIELD R. 1971
RUMPE, EDWIN L. 1954
RUNNALLS, JAMES J. 1965
RUSSELL JR, JAMES A. 1967
RUSSELL, ELLSWORTH M 1950
RUSSELL, GENE H. 1970
RUSSELL, LESTER F. 1968
RUSSELL, SAMUEL E. 1966
RUTFN, WILLIAM H. 1953
RUTHERFORD, WILLIAM 1962
RYAN, CHESTER M. 1963
RYAN, JAMES E. 1964
RYAN, RDBFRT D. 1964

S
X========================
SA DA, PABLO M. 1971
SAGE, JAMES E. 1971
SAINT?, GEOFFREY E 1972
SALMON, DANIEL A. 1965
SALTEN, DAVID G. 1944
SANDBERG, NINA M. 1968
SANDERS, LERDY J. 1967
SANDERS, LESTER E. 1967
SANDERSON, HERBERT 1948
SANDMAN, CHARLES W. 1969
SARGENT, WILLIAM T. 1956
SAWYER, DAVID E. 1972
SAYOVITZ, JOSEPH J. 1955
SCHACHT, ROBERT C. 1971
SCHAEFER, CARL J. 1959
SCHAEFER, ROGER A. 1969
SCHANBACHER, EUGENE 1961
SCHANK, KENNETH L. 1965
SCHELLER, THOMAS G. 1967
SCHEMPF, KENNETH W 1972
SCHENCK, JOHN P. 1969
SCHERER, HARLAN L. 1960
SCHILL, WILLIAM J. 1961
SCHMIDT JR, FRED J. 1941
SCHMIDT, HOWARD R. 1971
SCHMIDT, RICHARD W 1971
SCHMITT, CARLDS R. 1971
SCHMITT, MARSHALL L. 1953
SCHMITT, VICTDR A. 1953
SCHOFPPLER, JACOB 1958
SCHOESLER, RONAD . 1971
SCHOLES, CHARLES

L
E. 1968

SCHOLLMEYER, FRED C 1973
SCHORLING HDRACE O. 1950
SCHOTT, WILLIAM J. 1954
SCHRAG, MARIE C. 1972
SCHRAMM, DWAYNE G. 1969
SCHREIBER, ERNEST 1967
SCHROEDER, PAUL E 1973

CSCHULER, HARLES A, 1966
SCHULTZ, IRWIN J. 194°
SCHUMM, FRED C 1972
SCHUREp ALEXANDER 1950
SCHWARTZ, FREDERICK 1973

SCHWEINFURTH, LUDWIG 1969
SCOBEY, MARY..-MARGARE
SCOTT, CHARLES P. 1943
SCOTT, ROBERT F. 1965
SEAL, MICHAEL R. 1969
SEAMAN, DON E. 1968
SEARS JR, WILLIAM P. 1930
SEARS JR, WOODROW H. 1971
SECHREST, CHARLES H. 1953
SECKENDORF, ROBERT S 1960
SEDGWICK, LORRY K. 1965
SEEFIELDt KERMIT A. 1.949
SEEHOFF, JESSE 1942
SEGUIN, ARMAND M 1973
SEIDEL, JOHN J. 1951
SEIGLFR, CLAUDE I. 1970
SELF JR, JOHN M. 1967
SELLON, WTLL1AM A. 1950
SELMAN, JAMES W. 1967
SENTENEY, (SFr-11)CE W. 1955
SERGEANT, HAROLD A. 1968
SERRAS, VI DAL V 1972
SEXTON, WILLIAM E. 1965
SHACKELFORD, RICHARD
SHAFER, CARL I. 1961
SHANTHAMALLAPPA, B. 1950
SHARMA, BALDEV R. 1967
SHAW, GERALD H. 1968
SHEFFIECK JR, CHARLE 1969
SHEFFIELD, EVERETT A 1969
SHELL, LON R. 1971
SHELTON, JOHN A. 1968
SHEMICK, JOHN M. 1960
SHEPARD, JON M. 1968
SHEPPARD, LAWRENCE E 1967
SHERCK, CHARLES P. 1969
SHERMAN, DOUGLAS R. 1956
SHERRELL, EUGENE G. 1969
SHIBLER, HERMAN L. 1941
SHIBLES, FOSTER M. 1971
SHIELDS, JOHN D 1972
SHIGETOMI, SAMSON S. 1970
SHIN, WEI -TUN 1969
SHINN, MARIDN L 1972
SHOEMAKER, BYRL R. 1957
SHOEMAKER, CHARLES E 1961
SHOEMAKER, JIM G 1973
SHORE JR, THOMAS C. 1970
SHRADER, ROBERT F. 1967
SHULL, HOWARD I. 1969
SHULTZ, FRED A. 1971
SHUNN, DONALD W 1972
SHYMONIAK, LEONARD R 1972
SIEVERT, NORMAN W. 1971
SILVER, HARVEY A. 1967
SILVEY, WRAY D. 1950
SILVIUS, HAROLD G. 1946
SIMICH, JACK 1965
SIMMONS, DARRELL D 1958
SIMONS, JERDLD J. 1967
SIMONS, ROBERT M. 1969
SIMPSON, JAMES L. 1970
SINE JR, JOHN M. 1972
SINGLETARY, THOMAS A 1968
SIROp EINAR E. 1949
SKOUBY, ERIC W 1972
SLACK, NEILL C. 1963
SLAPER, FRANK M. 1972
SLATTER, JOHN B. 1970
SLATTERY, RAYMOND A. 1969
SMALLEY, LEE H. 1962
SMITH JR, CHARLES E. 1969
SMITH SR, JAY T. 1971
SMITH, BRANDON B. 1968
SMITH, CARROLL W 1972
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SMITH, DARRELL L. 1969 STONE, THOMAS C. 1969
SMITH, EARL J. 1968 STONER, WILLIAM D. 1940
SMITH, EARL M, 1971 STORMER, DONALD L. 1 967
SMITH, FARMER S. 1969 STORY, CHARLES He 1970
SMITH, FREDDY J. 1970 STOUGH, KENNETH F. 1968
SMITH, HERBERT E. 1940 STOUGHTON, ROBERT W. 1955
SMITH, IRVING G. 1969 STRANDBERG, C. E. 1963
SMITH, JAMES A. 1957 STRFICHLER, JERRY 1963
SMITH, KAY Ho 1962 STRICKLAND, THOMAS W 1959
SMITH, KENNETH T 1972 STROM, IRVING E. 1.970
SMITH, ROBERT E. 1928 STRONG, MERLE Es 1958
SMITH, ROYAL E. 1969 STROUT, GEORGE M. 1970
SNITZ, RUBEN H. 1931 STRUCK, JOHN W. 1956
SNOW JOHN 1966 STUART, CHIPMAN G. 1968
SNYDER, VANCE B. 1960 STUART, HARLAND 1933
SOLA, PETER A 1972 STUART, IRVING R. 1951
SOLIMAN, ABDALLA M. 1967 STUART, WILLIAM R. 1972
SOLIMAN, ABDEL RAZEK 1970 STUESSY, EUGENE L. 1969
SOLTYS, ROBERT G. 1971 STUTEVILLE, CLAUDE E 1971
SOMMER, SEYMOUR A. 1971 SUESS, ALAN R. 1962
SMMERFELD, DONALD A 1969 SULENTIC, MILO N 1973
SOMMERS, WESLEY S. 1961 SULLIVAN, FRANK V. 1964
SJNDERMAN, ROBERT B. 1956 SULLIVAN, JAMES A. 1967
SONNER, JAN R. 1972 SULLIVAN , THOMAS W. 1967
SONNY, JACOB 1971 SUMTER, PAUL E. 1969
SORENSEN, RONALD L. 1964 SUNDIN, ROBERT L. 1971
SORENSON, WARREN W 1972 SUNNARBORG, THOMAS R 1972
SOULE, DAVID H. 1966 SUTTON, FRED C. 1961
SOURS, CHARLES F. 1969 SVENDSEN, CLARENCE R 1970
SPAULDING, LLOYD F. 1971 SVENDSEN, ETHAN A. 1961
SPAULDING, ROLAND H. 1936 SWAENGSUGDI, THANO0 1959
SPAZIANI, RICHARD L. 1972 SWANSON, RICHARD A. 1968
SPEER, HUGH W. 1950 SWANSON, WENDELL L. 1964
SPENCE, WILLIAM P. 1957 SWERDLOW, ROBERT M. 1969
SPENCER, ALBERT G. 1969
SPINTI, ROBERT J. 1968 T
SPOONER, KENDRICK L 1973 ---= SS
SPRANKLE, NORMAN H. 1971 TAGGART, LEO R. 1953
SPRECHER, ROBERT E. 1970 TAKIS, JOHN P 1 972
SQUIBB, ALBERT R. 1967 TALBOTT, LAURENCE F 1973
SREDL, HENRY J. 1964 TALKINGTON1 JOE E. 1962
ST JOHN, DAVID R. 1971 TATE, HAROLD S. 1951
STADT RONALD W. 1962 TATE, JOEL C 1972
STALLINGS, DANIEL N. 1969 TATE, JOHN B. 1971
STAMBOOLIAN JR, JOHN 1972 TATSCHp CLINTON E. 1970
STAMM HAROLD S. 1968 TATUM JR, JULIAN P. 1967
STANFIELD, FOSTER A. 1971 TAXIS, DAVID 0. 1962
STANGER, NORMAN R. 1967 TAYLOR JR, HOUSTON 1968
STANGL, OTTO A. 1968 TAYLOR, CYRUS B. 1955
STANGLE, PAUL L. 1967 TAYLOR, FRANK Co 1970
STANTON, MILDRED B. 1938 TAYLOR, HENRY T 1973
STANTON, WILLIAM A. 1967 TAYLOR, PAUL G 1971
STAPLES, JAMES R. 1970 TEEL, DEAN 1 967
STEFB, RALPH V. 195Q TEMPLE, CHARLES M. 1970
STEELE, GERALD L. 1967 TEMPLETON, RONALD K. 1967
STEGFMAN, ARTHUR L. 1957 TERRY, THOMAS P. 1972
STEGMAN, GEORGE K. 1962 THATCHER, GLENN M. 1 970
STEINGART, JACOB 1970 THIEL, DONALD W. 1959
STELZNER, RAYMOND R. 1969 THIFME, EBERHARD 1965
STEMMER, ROLAND C 1973 THOMAS JR, WADE F. 1957
STENSON, ORVIS J. 1971 THOMAS, ALVIN I. 1957
STEPHENS, GEORGE T. 1969 THOMAS, CHARLES L. 1964
STEPHENS, KENT G 1972 THOMAS, HENRY Le 1971
STEPHENS, ROBERT L. 1969 THOMAS, JOSEPH K. 1957
STEPHENSON, DONALD J 1970 THOMAS, KENNETH R. 1967
STEPHENSON, LESLIE E 1958 THOMAS, MAURICE G. 1968
STERN, JACOB 1964 THOMPSON, BRUCE L. 1971
STEVENSON, JAMES E. 1953 THOMPSON, GUFRN K. 1971
STEWART, HORACE L 1973 THOMPSON, RANDALL L 1972
STEWART, WILLIAM J. 1968 THOMPSON ROBERT L. 1947
STIEGLER, LAIRD B. 1971 THORNE III, EDWARD H 1972
STILLERMAN, MANUEL 1970 THORNTON, ROBERT W. 1971
STILLMAN, NEIL J 1972 THORP, JOHN H. 1 945
STOKES, VERNON L. 1971 THORPE, CLAIBURNE B. 1968
STOMBAUGH, PAY M. 1936 THROWER, ROBERT G. 1961
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TICHENOR, HAROLD D. 1967 VON STROH, GORDON E. 1968
TIERNEY, WILLIAM F. 1952 VYAS, PREMILA H. 1967
TI FT KATHERINE F. 1971
TILLFY, TRUMAN E. 1945
TIMPFR, HANS E 1972 ===================S1=====
TOBIN, GERALD W. 1972 WAGNER, EDGAR S. 1960
rano, JOHN D 1972 WAHTERAt KAUKO A. 1965
TOLLEY, CHARLES H. 1969 WAINA, RICHARD B. 1969
TOMLINSON, ROBERT M. 1962 WAISNER, GARY L. 1970
TORBETT, DANIEL L. 1965 WAITKUS, LORIN V. 1971
TORRES, LEONARD 1963 WAKITA, OSAMU A. 1970
TOSH, DONALD J. 1971 WAKS, SHLOMO 1973
TOWERS, EDWARD P. 1956 WALDORF, ROBERT J. 1971
TRAMBLEY, .;OHN B. 1969 WAIGREN, FLOYD B. 1971
TRAPANESE, MENNA G. 1964 WALKER, JOE W. 1970
TRAUTWEINt CALVIN L. 1962 WALKER/ LLOYD R. 1946
TREGILGUS, EARL P. 1954 WALL, EDWARD R 1972
TREGO, JOHN W. 195B WALL, GUSTAVE S. 1951
TRICHE JR, ANDREW 1933 WALLACE, DONALD F 1972
TROOBC1FF, BENJAMIN M 1968 WALLACE, NORMAN E. 1968
TRUDEAU, TERENCE J 1972 WALLIS, CARL R. 1969
TRYON, VERNON A 1972 WALLIS, DONALD E. 1965
TSUJI, THOMAS T. 1967 WALLS, W. DALE 1964
TUCKER/ CASEY A. 1965 WALSH, JOHN P. 1958
TURECHEK, ARMIN G. 1967 WALSH, RAYMOND J. 1965
TURNER, ALFRED B. 1941 WALSTON, HARRY W. 1970
TURNER, BRIDGES A. 1941 WANGER, RUTH 1 971
TURNER, ERWIN 1958 WARD, DARRELL L. 1971
TURNER, MERVYN L. 1968 WARDWELL, WAYNE D. 1950
TURNER, ROBERT E. 1957 WARGO, WILLIAM D. 1968
TURNER, WILLIAM G 1973 WARNER, JAMES C. 1962
TUTHILL, RUSSELL 1970 WARNER, RICHARD A. 1969
TUTTLE, CHESTER D. 1965 WARREN, WILLIAM H. 1970
TUXHORN, SCOTT E. 1967 WARRICK, GLENN D. 19
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1969
1960
1972
1971
1961
1949
1971
1972
1968
1952
1967
1966
1970
1568
1973
1946
1968
1571
1965

DATE

1959
/964

AVN

AUTHOR

BAKER, GLENN S.
EATES, IVAN W.
BRUSH JR, GEORGE W.
FINLEY' LUTHER E.
FLAHERTY, HUGH
GRANOChAMP, ROBERT J
HENNIG, JAMES F.
JULIAN, LESTtR J.
CTTERSCN, PEDER A.
PAWELEK, ALAN R.
PHILLIPS, JOSEPH W.
RECKERD, THOMAS E.
RINCKg JOE A.
SANDERS, LEROY J.
SIMLNS, ROBERT M.
SPAULDING, ROLANO H.
WHYBARK, DAVID C.

AVOC

AUTFCR

BAGLEY, RCNALD E.
BENSON, KENNETH R.
BIEOLER, JOHN S.
BURCETTE JR, WALTER
CANTOR, ROBERT
CRAWFUHC JR, BRYANT
DANOVITZ, SAUL
GARBEE, EUGENE E.
GRONEMAN, CHRIS
HAMPTON JR, ISAAC P.
HUKILLo VIRON N.
JACKSON, PETER A.
KIMBALL, KENNETH R.
LANDERS, FREDERICK W
MARSHALL JR,THOMAS C
MAYFIELD, WINIFRED A
NELSON. LLOYD P.
CSBURN, BURL N.
PHILLIPS, KENNETH
SHOEMAKER, CHARLES E
SOLA, PETER A

DATE

1968
1970
/966
1558
1967
1969
1558
1950
1973
1969
1969
1967
1965
1969
1960
1970
1970
197C
1969
1570
1568
1969
1954
1565

LATE

1568
1971
1969
1954
1544
1911
1970
1953
1965
/950
1935
197C
1968
1567
1969
1936
1967

DATE

1965
1956
1958
1955
1952
1961
1957
1949
1950
1959
1958
1965
1567
1937
1941
1970
1955
1939
1950
1961
1972



BDGT

DATE

1972
1966
1971
1955
1968
1970
1970
1970
1971
1967
1972
1972
1970
1968
1971
1968
1972
1972
1971

BLMA

DATE

1969
1970
1963
1972
1968
1968
1970
1971
1971

CATE

AUTHOR

ALDRICH III, DANIEL
ANDERSON, ERNEST F.
EARLOW, GENE A.
BUNTEN, CHARLES A.
CAGE, BOBBY N.
FORBES, ROY H.
FOWLER, HARMON R.
GGISHI, FRANK H.
GRAMBERG, MERLYN L.
HICKMAN, KEITH F.
JUANG,
KOEHLER, MYRON
MC NAMARA, JAMES F.
PARRY, ERNEST 8.
PETERSEN, MOLEN L.
ROBERTSCN, LYLE R.
SHYMONIAK, LEONARD R
SORENSON WARREN w
VANDER LINDE, ALBERT

AUTHOR

BENJAMIN, NEAL B.
BERGSTkCM, PHILIP G.
ENVICK, DONALD U.
GREENWALD, MARTIN L
JARED, ALVA H.
KAISER, HENRY
KAPLAN, WILLIAM A.
STOKES, VERNON L.
WAITKUS, LORIN V.

GERM

AUTHOR

8HOJ

DATE

1969
1973
1970
1970
1970
1970
1967
1966
1970
1971
1966
1968
1969
1959
1962
1969

DATE

1967
1967
1970
1941
1956

BRENNAN, THOMAS J.
FRITZ, ROBERT C.
PAULIN, HENRY S.

CERT

1953
1960
1964

DATE

1970
1965
1568
1955
1968
1951
1972
1946
1933
1967
1966
1971
1972
1972
197C
1970
1973
1950
1973
1955
1967
1968
1967
1968
1967
1968
1968

AUTHOR

ALEXANDER, WILLIAM F
ALLEN, DELL K
CREMER, KENNETH De
FORBES, ROY H.
HARRIS, ROBERT C.
HENNIG, JAMES F.
JONES, CHARLES I.
JURALEWICZ, RICHARD
KRUPPA, RICHARD A.
LARSON, CURTIS G.
NEVITT, THOMAS A.
NORRIS, MARSENA M.
SCHWEINFURTH, LUDWIG
STRECKLAND, THOMAS W
TALKINGTON, JOE E.
VESPER, KARL H.

BILD

AUTHOR

BAILEY, DONALD A.
80AL, HCLLANO E.
ERENCKLE, AUTHOR G.
BROWN, ROBERT D.
CONLEY, FRANKLIN
CARDEN. BYRNES L.
CELZAR, CHRISTIAN L.
EARHART, CECILIA R.
JACKEY, CAVID F.
JCHNSON, ELOUISE E.
LAUDA, DONALD P.
LUCY, JCHN Ho
MELLINGER, BARRY L.
NYE, PHARES S
GRR, RALPH O.
PFAHL ALVIN K.
PHILLIPS, WILLIAM A
PROCTOR, BERNARD S.
RIVELL, AMOS C
SAYOVITZ, JOSEPH J.
STANTON, WILLIAM A.
STOUGH, KENNETH F.
VAUGHN, MAURICE S.
WALLACE, NORMAN Es
WHYBARK, DAVID C.
WRIGLEY, MARGARET
ZANE, LAWRENCE F.

AUTHOR

BRAME, WILLIAM E.
CASSIMATIS, PETER J.
GALLUP, LELLAND L.
KAFFER, FRED C.
NEUBAUER, GERHARDT W

BIOG

AUTHOR

CYE, CHARLES M.
HAMMER, GERALD K.
HEJKAL, OTTO C.
JOHNSTON, KENNETH G.
LA BOUNTY JR, HUGH U
MC.PHERSONp WILLIAM
MOODY, RICHARD D.
TWOMOLY, ROBERT C.
VARRINGTON, HOLLIS R

DATE

1971
1962
1950
1966
1961
1972
1968
1968
1970

AUTHOR

BROWN, NATHAN

CLTH

DATE

1954



CMPT

AUTHOR CATE

EALTIMORE, JIMMY R
BJORNERUDI JAMES A.
BOTSFORD, JON F.
BRIGGS' LLOYD Do
BROWN, JAMES T
BROWN, WALTER E.
EDWARDS, JOHN T.
ENVICKt RCOERT M.
ERPELUING, LAWRENCE
FAHRLANCER, DANIEL C
FRANTZ JR, NEVIN Rc,
GALLUP, LELLAND L.
GLEASON, WILLIAM E.
GUNDERSON/ ORLEY U.
GURBACH, THOMAS W
HALE, LESTER W.
HANSBURG, HENRY
HILL/ EDWIN K.
hULLEt WILLIAM A.
JACKMAN, CUANE A.
JOHNSON, ROBERT I.
JCHNSUNt WAYNE C.
KEEP, ROGER L
KEIL, RAYMOND L.
LINDAHLI DONALD G.
MACALUSO, MICHAEL
MANNING, GEORGE E.
MANSFIELC, ROBERT T.
MARTIN, DARIEL
MINELLIt ERNEST L.
OUTCALT, RICHARD M.
PANDOLPHt EUGENE J
PHILLIPS, WILLIAM A
RIVELL AMOS C
STEVENSON, JAMES E.
THOMPSON, GUERN K.
VANTRUMPt WILLIAM F.
VOLK, VINCENT A.
WALSH, JOHN P.
WRIGHT, LAWRENCE S.

CNST

AUTHOR

EEDNAR, ERNEST G.
BENJAMIN. NEAL B.
EERGSTRCM, PHILIP G.
BICKNELL, WILLIAM C.
EOLLINGER ELROY W.
EGWERSt VICTOR L.
ERAMEt WILLIAM E.
BROEMAER GARY M.
CASSIMATIS, PETER J.
DOUGLAS, DAVID E
CUFFY, JOSEPH W.
EATON, MERRILL T.
EDSTROM, CARL A
ELL IS, NEIL G.
FOSTER, HedARD G.
GALLUP, LELLAND L.
GLEASON, WILLIAM E.
HAUENSTEIN/ ALBERT 0
HAYNES, LUTHER J.
HILDEBRANDT, ROBERT
JARED, ALVA H.
JURALENICZ, RICHARD
KUWIK, PAUL D.
LLOYD, CLIFFORD J.
MOSS JR, ROGER W
PETER, RICHARD F.
REESER, GEORGE W.
THIEME, EBERHARD

1972
1970
1972
1971
1973
1971
1570
197D
1972
1973
1967
1970
1967
1971
1973
1967
1935
1968
1972
1561
1958
1969
1973
1966
1971
1972
1971
1959
1972
1957
1971
1972
1973
1973
1953
1971
1961
1955
1958
1954

DATE

1955
1969
197C
1942
1350
1941
1967
1968
1567
1973
1558
1932
1972
1966
1969
1570
1967
1966
1956
1973
196B
1966
1970
1968
1972
1970
1971
1965

VANDEBERG, LOYD W.
VANHERCK, DON V.
WAITKUS LORIN V.
WEST/ WILLIAM E.
WHITE, DAVID L.
YOUNG, DARIUS R.

COE

AUTHOR

ALKAN, GMER C.
ARNOLD/ FRANK J.
ARNOLD, WALTER M.
BARROW, RICHARD W.
BASKIN, SAMUEL
BENJAMIN, GERALD E.
EERGVIN, PAUL E.
BILLINGS, DCNN
ELFISOEt FARRY J.
CHILSON, JOHN Ss
COOPER, JACK H.
CRUNKILTON, JOHN R.
DETRICK/ RONALD L.
DOBSON, CLIFFORD G.
DRAKE JR. FRANCIS U.
EDDY, EVAN M.
FARAH8AKFISHIAN, EBRA
FETTERMAN, ELKIE R
GALLAGHER, JAMES E.
GELINAS, PAUL J.
GRAY, JAMES A.
HALE, LESTER W.
FAWLK, ROBERT H.
HOLLOWAY, LEWIS D.
HUdERt PAUL M.
IVINS, WILSON H.
JENSEN, THOMAS R.
KCHRAM, GEORGE E.
KU, GEORGE C
LOX, UCNALD G.
MALKAN, JERCME M.
MC GINNIS, PATRICK T
MEIERHENRY, WESLEY
MEISNEAT RUEERT G.
MICHELSCN1 EL 4O S.
MILLER, CLARENCE M.
MONROE, LYNNE C.
C NEIL, IVOR R.
RILEY, E. C.
ROEDER, JOHN A.
SANDERS/ LESTER E.
SAWYER, CAVIL E.
SCHENCK, JOHN P.
SHERCK, CHARLES P.
SHIBLER, FERMAN L.
SHORE JR, THOMAS C.
SILVEY, WRAY D.
SMITH, FARMER S.
STORY, CHARLES H.
TODD, JOHN C
TRUDEAU, TERENCE J
TUTTLE, CHESTER D.
WATERSTREET, DONALD
WELCH, FREDERICK G.
WILKINSON, WILLIAM E

1955
1566
1571
1969
1973
1968

CATE

1965
1932
1957
19E9
1954
1568
1545
1953
1968
1969
1961
196S
1972
1956
1565
1956
1967
1966
1570
1554
1965
1567
1960
1967
1971
1947
1968
1952
1972
1955
1967
1972
1946
1967
1956
1968
1939
1972
197C
1972
1967
1972
1969
1569
1541
197C
1950
1965
1970
1972
1972
1965
1965
1571
1972



COFS

AUTHCR

AXELROD, AARON
BUXTON, RCBERT E.
CAVIS, WARREN C.
FEIRER, JCHN L.
GOLD, CLARENCE H.
GRUSSEL, ROGER L.
hENNfl,, JAMES Fs
MOLT, JAY F.
ILLINIKI ROBERT L.
INGRAM, MAURICE O.
KAPLAN, HAROLD
KAPLAN, WILLIAM A.
KELLY, MICHAEL V.
KING, THCPAS G.
KLEIN, CHARLES T.
LESTER, SEELIG L.
MAHONEY JAMES 1.
MC KENZIEt CHARLES R
MONTELEONE, THOMAS I

MUNGER, PAUL R.
GLSEN, GECRGE A.
FAINE, HARRY W.
POLETTE, DOUGLAS L.
RUMMELL, WINFIELC R.
SALMON, DANIEL A.
SELLON, WILLIAM A.
SILVIUS, HAROLD G.
SPAULDING, ROLAND H.
THOMAS, HENRY L.
THORNTON, ROBERT W.
TuTHILL, RUSSELL
VOELKNERt ALVIN R.

CALVINALVIN L.

COMM

AUThOR

FULLEN, JAMES D
GRUEN, CLEMENS A
HALES, JAMES A
HAMPTON JR, ISAAC P.
hONEYCUTT, BILLY J
JANSEN, DUANE G.
JASNOSL, THOMAS A.
JUSSIM, ESTELLE
KAFFER, FREC Co
BILLER, JCHN R.
WAINA, RICHARD B.
ZIEL, HENRY R.

CONC

AUTHOR

BERGSTRCM, PHILIP G.

CONT

AUTFOR DATE

ACAMS, DEWEY A.
DATE ADAMS, ROEERT W.

BLOCK, MURRAY H.
FURLONG, JOHN
SCHOLES, CHARLES E6
SEAMAN, DCN F.
WILLIAMSON, MERRILL
WREN, MARCIA A.

1951
1960
1936
1946
1967
1971
1970
1970
1971
1971
1956
1970
1968
1558
1942
1944
1956
1971
1952
1972
1971
1943
1972
1971
1965
1950
£946
1936
1971
1971
1970
1970
196S

LOUN

AUTHOR

BERGSTRCM, HOWARD E.
BOLICK, GERALD M.
BORTL, WALTER R.
BOTTOMS, JAMES E.
EOVENIZERg ELDRED R.
8RACLEY, HARRY L.
BRINKMAN, FRED J.
CARPENTER, THOMAS L.
CASNER, DANIEL
CHILSON, JOHN S.
CLEVELANC, JOHN M.
CLIFTON, RONALD J.
COMBS, STANLEY L.
CORMALK, ROBERT B.
C COSTA, AYRES G.
LE BORC, ROBERT F.
CODGE, ARTHUR F.
DOERR, JOHN J.
CRAKE, JAMES B.
OUTT, KARL F.
ELLIUTT, BURTON L.
GALLOWAY, JOEL De
GARBEE, EUGENE E.
GEARING, PHILLIP
HATALSAN, JOHN W.
FELBERG, CONALD h.
HYDE, ELDCN K.
HYDE, THCMAS E
JCHNSON, DONALD H.
KEIMt LAWRENCE
KUETEMEYER, VINCENT
LCOSLE, CARRELL K.
MAC DONALD, MANLEY EDATE MC CALLUM, HARRY N.
MC CLURE9 CLOIS A.
MEIER, MARY A.
MOSLEY, SAMUEL N.
OMAN, RCNALD N.
CSORNO, WENCELL A
PASSMCJRE JAMES L.
PLATA, MACIMINO
POTTER, DEN IS A.
PRUSKI, JOHN
PUGH, DWIGHT A.
REAMS, JAKE W.
RELYEA, GLADYS M.
SAWYER, DAVID E.
SCHELLER, THOMAS G.
SHAW, GERALD H.
SMITH, ROYAL E.
SCLIMAN, ABCALLA M.
SOLTYS, ROBERT G.
STENSON, CRVIS J.
STILLERMAN, MANUEL
THORPE, CLAIBURNE B.
TICHENOR, HAROLD D.
VAN DERSLICE, JOHN F
WERNER, WAYNE E.
WINDLE, .JIM L.
WITT, HENERY F.
WOJCIK, JAMES A.
WOOD. GRANT R.
WYNNE, ROBERT L.

1973
1973
1972
1959
1373
1972
1965
1970
1941
1970
1965
1561

DATE

1970

1966
1947
1953
1957
1968
1968
1958
1941

DATE

1965
1(..68
1971
1965
1968
1967
1970
197/
195C
1969
1961
1970
1948
1970
1968
1972
1935
1967
1972
1969
1971
1972
1949
1970
1563
1969
1968
1973
1966
1966
1972
1967
1944 ,

1967

1969
1970
1971
1972
1968
1971
1573
1958
1969
1963
1937
1972
1967
1968
1969
1967
1971
1971
1970
1968
1967
1967
1969
1968
1971
1571
1970
1968



CPTR

AUTHOR

ANDERSCN, RICHARC B.
CARLARL S.

BASS, RCNALO E.
BECK, PAUL A.
BIEKERT, RUSSELL G.
BRUNTLETT, JOHN E.
CAMBELL1 CLIFTON P.
CAMPBELL, CLIFTON P.
CASE, MERL E.
CONAUIO, BLASE
CUHON, HOWARD
GIERKE, EARL W.
GROSSELp ROGER L.
GRUMBLING, HENRY M.,
HARDING, LARRY G.
HILL, CLAIR S.
HORNBUCKLE, GARY D.
JORDAN, KENNETH F.
KELLY, MICHAEL V.
PEDEIROSp ECWARD J.
NOVOSAD, JOHN P.
PHILLIPS, THOMAS G.
RANDOLPH, JAMES R.
RCSSER, ARTHUR J.
RUMMELL, WINFIELU R.
STILLMAN, NEIL J
TRUDEAU, TERENCE J
UMSTATTC, WILLIAM D.
ZIMMER'S, EMCRY w

CRAF

AUTHOR

BENSON, KENNETH R.
FISHER, ALLYN J
GARBEE, EUGENE E.
GLISMANNy LEONARD W.
JOHNSON, IRA H.
MOSS JR, ROGER W
CSBURN, BURL N.
RICH, MILCRED K.
ROBBINS' EVELYN G.
SEEHOFF, JESSE
SOLIMAN, ABOEL RAZEK
TRAPANESE, MENNA G.
VANN, LOWELL C.
1ANKOWICH, PAUL
ZIMMERMAN, FREC W.

CRED

AUTHOR

ALLEN, CAMERON K
BAKER, TIM
CORMACK, ROBERT B.
CUONY, EDWARD R.
CALE JR, SAM E
CENT JAMES A
HARRISON, DENIST D.
KEPLER, ATLEE C.
KC, JIIN--RONG
PC KENNA, CONSTANCE
MOSHIER, KENNETH D
NOTHOURPT, MARIE E
C NEIL, IVOR R.
POTTER, DEN IS A.
POULIN, DCNALD A
SCHMIDT, RICHARD W
SUNNARBORG, THOMAS R
JOSH, TONAL D J.
WHATLEY, ALICE E.

DATE

1970
1967
1971
197/
1971
1973
1971
1971
1971
1969
1972
1970
197 1
1968
1971
1971
1967
1969
1968
1970
1971
1971
1972
1968
1971
1972
1972
1970
1973

DATE

1956
1972
1949
1967
1955
1972
1939
1958
1949
1942
1970
1964
1970
1956
1957

DATE

1973
1972
1970
1953
1972
1972
1972
1968
1972
1971
1973
1972
1972
1973
1972
1971
1972
1971
1967

CRMO

AUTFICR

ACELMANp FRANK W.
BOYER, CAROLINE K.
BURGETT, CONAL0 C.
COdURN, JAMES M.
CONFREY, EVAN E
CRAIG JR, WILLIAM L.
CUHCN, HOWARD
ENGELBART, LEON P.
GREGG, MURRY C.
GRONEMAN, CHRIS
HARRIS, MARSHALL A
HARRIS, RICHARD
HILL, JOSHUA
HORVATH, WILLIAM
HUNTER, ROBERT F.
INABA, LAWRENCE A.
LEAVITT, MURRAY P.
MALI, PAUL
MARSHALL, CHARLES R.
MARTINEZ, LEONARDO
MC NAMARA. JAMES F.
MEIER, MARY A.
MOORE, BILLY M
MUD/Up MICHAEL G.
NEEDHAM, RAYMOND J.
C HARA, JAMES S
C NEILL JOHN N.
OGUNNIYI, OMOTOSHO
CLSON, HERBERT A.
OWENS, HILDA F
RAPP, ALFREC V.
SCHWEINFURTH, LUDWIG
SEARS JR, WCOOROW H.
SMITH, KENNETH T
TOBIN, GERALD W.
UXER, JOHN E.
VANDER LINDE, ALBERT
WAKS, SHLOMO
WELSH, BARTON W.
WHITE, CI-ARLIE H
WIGGS, GARLAND O.
WU, JACK

CRTY

AUTHOR

ABROMAITIS, JOSEPH J
ANDERSON, DONALD N.
BABCOCK, JAMES G.
BARLOW, GARY C.
BATES, WILLIAM M.
CANTOR, ROBERT L.
CLAY, KENNETH R.
COLLONS, RODGER D.
CRAFT, CLYDE O.
rUENK, LESTER G.
GARBEE, EUGENE E.
GHEEN, W. LLOYD
GHEEN, WILLIAM L.
HAHN, MARSHALL S.
HANKS, WILLIAM S.
HARNEY, LEON T.
IRVINE, FLEET R.
ISOM, VERNON H.
MAGOWAN, ROBERT E.
MC NEILL, JOSEPH G.
PHILLIPS, KENNETH
RICH, MILDRED K.
SCHUMM, FRED C
SOLIMAN, ABDALLA M.
SOMMERS, LESLEY S.
STELLNERt RAYMOND R.
TUCKER, CASEY A.

DATE

1972
1966
1970
1969
1967
1970
1972
1970
1972
1950
1572
1970
1972
1972
1970
137C
1970
1966
1971
1972
1970
1969
1973
1970
1969
1972
1971
1969
1970
1973
1972
1969
1971
1972
1972
1967
1971
1973
1971
1972
1971
1973

DATE

1969
1963
1969
1967
1969
1952
1965
1967
1967
1966
1949
1970
197C
1967
1966
1967
1968
1970
1967
1970
1950
1958
1972
1967
1961
1969
1965



CULT

DATE

1353
1553
1950
1958
1955

DEYH

CATE

19
1968
1966
1967
1972
1967
1967
1972

AUTHOR

EVANS, HARRY 14
HILL, JAMES L.
PHILLIPS, KENNETH
SIMMONS, CARRELL 0
SWAENGSUGDI, THANOO

AUTHOR

EEACHAM, HERBERT C.
BENJAMIN, GERALD E.
ERITTg ROBERT D.
CANDOLI, I. C.
CHEEK, GERALD D
ELMER, FRANCES W.
ENZIAN, HAROLD J.
FARNING, MAX C
FINNEY JR, JOHN D. 1967
GILLILAM), HUGH R. 1967

CSED hIL0EBRANCT, ROBERT
JENSEN, THOMAS R.

1973
1968

LOWMAN, CLARENCE L. 1967
AUTHOR CATE MIGHIE, JACK

REED, WILLIAM T.
19694817

ACKER, JAMES D. 1971 RICH, MILCRED K. 1958
RICHARDS, FREDDIE L 1972
ROBINSON, WILLIAM C. 1971
SEEHOFF, JESSE 1942
STANTON, MILDRED B. 1938
THORNE III, EDWARD H 1972

DEMO TURECHEK, ARMIN G. 1967
WOODEN, RALPH L. 1956

AUTHOR DATE

ANELON, CCNALD J. 1969
BALL, CHARLES E. 1958
BENSON, M. J. 1967
CALEY, PAUL C. 1969 DIED
CUNFEE. EMERY S. 1964
JOHNSTON, JOHN L. 1956
JOLLY, FRANK H.
LEMASTER LELAN K.

1970
1961

AUTHOR CATE

WORTHINGTCN, ROBERT
WRIGHT, WELCOME E.

1958
1953

MONEY, hCMER E.
RILEY, E. C.

1956
1970

OESN

DATE

1971
1971
1971
1961
1967
1955
1972
1965
1968
1971
1968
1971
1966
1958
1971
1971
1970
1971
1970
197C
1968
1968
1967

DISC

DATE

1967
1969
1968
1965
1964

DATE

1968
1965
1S6C
1950
1946
1956
1965
1941
1950

AUTHOR

AMTHOR0 WILLIAM D.
BABCOCK, JAMES G.
BECK, EUGENE J.
COLZENS, CHARLES R.
EARLE, JAMES H.,

DO

AUTHOR

ABITIA, FREDDIE
ALDEN, RICHARD S.
ATKINS, MICHAEL B.
EAILEY JR, JAMES H.
BARLUW, GARY C.
BAUER, CARLTON E.
EAUGHER, RICHARD W.
BEKTON, WILLIAM E.
COLCLASER JR, ROBERT
DCELLINGER, KEITH E.
FORKNER, WILLIAM R.
GUERARD, MICHAEL P.
HANKS, WILLIAM S.
JCHNSON, ROBERT I.
LENTO, ROBERT
REED, RICHARD L.
STORY, CHARLES H.
TATS JGHN B.
TUTHILL, RUSSELL
WALSTON, HARRY W.
WEALE, MARY J.
WEHRLI, RCBERT
WHITE, BRUCE H.

AUTHOR

ELEDSOE, HARRY J.
CRAKE JR, FRANCIS O.
HAWLK, RCBERT H.
FILL, CHARLES R.
MEIERHENRY, WESLEY
PICHELSCN, EINO S.
PRLITI, CLARENCE H.
SHIBLEK, HERMAN L.
SILVEY, WAY Do



DPCT

AUTHOR DATE

A8SHIRE, ALLISON J
ATHANASICUt ROBERT 8
BOWSER, JAMES A.
BRILL, CONALD M
CHRISTIAN, JACK 8.
CLARK, JAMES V.
FALKENSTINE, JAMES C
FRAZIER, WILLIAM D.
FRYE, RONALD M.
FULLER, JGHN A.
GADBOIS, ROBERT L.
GILBREATH' TOMMY U.
GREANEY, VINCENT M
HANSEN, MAX E.
MARSHALL JR,THOMAS C
MIDILI, JOHN A.
MILLER, AARON J.
MILLER, CLARENCE M.
MOSS, JOHN F.
PUNISTERI, ANTHONY
NEWBURY, CAVIL) N.
RALSTKCM, STIG E.
ROBINSCN, CLARENCE L
SILVER, HARVEY A.
STALLINGS, CANIEL N.
STILLERMANg MANUEL
STROUT, GEORGE M.
WALSH RAYMOND J.
WHINFI ELD, RICHARD W
WHITE, LELAND W.
WIEHE, THEODORE E.

DR AF

AUTHOR

ALEXANDER, WILLIAM F
ALTUS, CAVID M.
AMTHOR, WILLIAM C.
ARMBRUST, ROBERT W.
ATKINS, MICHAEL B.
BAILEY JR, JAMES H.
BARBER, CARL S.
BARLOW, GARY C.
BASS, RCNALD E.
BAUER, CARLTON E.
BAUGHER, RICHARD W.
BECK, BURREL H.
BECK, EUGENE J.
BECK, JOHN R.
BENJAMIN, NEAL B.
BETTENCGURT, WILLIAM
8IEWALC, EDWARD C.
8JORKQUIST, DAVID C.
BLUM, ROBERT E.
BOWMAN, ERNEST L.
BROADHURST, FREDERIC
BROWN, WILLIAM E.
BROWNAIGG, JERRY R.
BURNS, WILLIAM E.
CAMPBELL, GORDON
CASE, MEAL E.
CLARK, FRANCIS E.
COLCLASER JR, ROBERT
CRAFT, CLYDE O.
CRAWFURCI JOHN E.
COELLINGER, KEITH E.
CYKE, EUGENE L.
EARLE, JAMES H.
EIDE. ARV ID R

1972
1965
1960
1972
1969
1967
1965
1966
1962
1971
1968
1971
1973
1964
1941
1970
1966
1968
1962
1971
1967
1969
1972
1967
1969
1970
1970
1965
1969
1966
1954

ELLiSt NEIL G.
ERICKSCN1 RICHARD C.
FLEMING, BRUCE E.
FORKNER, WILLIAM R.
FRANCHAK, STEPHEN J.
FRESCHET, FERUCIO
GIETL, RUCY E.
GLALENER, EVERETT R.
GROVES, ECWIN C.
GUERARD, MICHAEL R.
GUNDERSCN, B. HARRY
HARNEY, LEON T.
HATLEY, JIMMY D.
EPLER, EARL R.

HERBERTS, ROGER E.
HICKMAN, KEITH F.
HILL, CLAIR S.
HOLT, JAY F.
HORINE, JCHN W.
HUSUNG, WILLIAM T.
IRWIN, JACK L
JACOBSEN, ECKHART A.
KESEMAN, CHARLES E.
KLEHM, WALTER A.
KRANTZ, MATMEW 6.
LEMONS, CLIFTON D.
LEVANDE, JAMES S
LOGUE, J10( L.
LUETKEMEYER, JOSEPH
MAGUWAN, ROBERT E.
MC CAGE, RONALD D.
MC CLURE, CLOIS A.
MIDDLETCN, WILLIAM H
MOEGENBURG, LOUIS A.
MUDGETT, ALBERT G.
MULLER ERWIN T.
MONS III, NEDOM C.
NEE, JOHN G
NOLL, ROBERT F.
NCRMAN, RALPH P.

CATE NYSTROM, BENNIS C.
PAPP, ALEXANDER G.
RANDEL, STEPHEN V.
PAY, J. EDGAR
RICHARDS, MAURICE F.
ROUTH, JERRY D.
RUWLETT, JOHN U.
RYAN, ROBERT D.
SCHANBACHER, EUGENE
SCHWEiNFURTH LUDWIG
SEXTON, WILLIAM E.
SMITH, CARRELL L.
SMITHv FREDDY J.
SMITH, KAY H.
STANFIELD, FOSTER A.
STEGMAN, GEORGE K.
STILLMAN, NEIL J
STORY, CHARLES H.
STREICHLERt JERRY
SUESS, ALAN R.
SULLIVAN, FRANK V.
THATCHER, GLENN M.
TORBETT, CANIEL L.
VESPER, KARL H.
VOLPE, GERALD
WALKER, JCE W.
WALLIS, CARL R.
WALSTON, I-ARRY W.
WEHRLI, ROBERT
WILKES, DCRAN F.
WINEGAR, GARY h.

1969
1972
1967
1969
1971
1561
1967
1967
1971
1955
1972
1967
1968
1964
1969
1953
1969
1965
1965
1932
1969
1964
1962
1965
1969
1571
1971
1968
1967
194 1
1971
1962
1964
1973

1966
1966
1969
1968
1971
1969
1971
1958
1970
1971
1549
1967
1969
1957
1971
1967
1471
1970
1961
1970
1973
1957
1967
1937
1970
1965
1972
1959
1961
1967
1970

1962
1969
1958
1938
1965
1972
1967
1955
1969
19
1957
1944
1950
1970
1 S6G
1964
1961
1969
1965
1969
157C
1962
1971
1962
1972
1970
1963
1962
1964
1970
1965
1969
1969
197C
1969
1970
1968
1966
1969.



DYED

AUTHCR

CRAWSHAW, MARSHALL R
HILORETH JR, ECUIC
JANLEN, JOHN W.
KAVICH. LAWRENCE L.
LOCKE, LEWIS A.
SONUERMAN, ROBERT B.
WALLACE, NORMAN E.

ELEL

AUTHOR

ADAMS, ROBERT W.
AUER, HERBERT J.
BADE t, LC IS
BAKER. GLENN E.
BERGMAN, KENNETH H.
BRENNER. CHARLES J.
BRILL, CONALD M
BROE, JOHN R.
BROWN III, ALPHA O.
EROWN, JAMES T
BROWN, GEORGE J.
BRUUZYNSKI. ALFRED J
DAS, RACHA Co
DECK. OLLIAM L.
DRISCOLL, ECWARD F
CUKES. GLENN F.
CUNFEE. EMERY S.
FARR, WILBUR J.
FOLEY JR. JOHN P.

RFOWLER, RICHARD J.
FRANCIS, GEORGE H.
GARNER, CAREY C.
GERNE JR, TIMOTHY A.
GILLIE SR, ANGELO C.
GOLDBERG, JOEL
HAMPTON JR. ISAAC P.
HANCOX, FREDERICK J.
HARMON, JAMES S.
HERRING. TOD H.
HILL, EDWIN K.
HOBBS. AOCISON S.
HOFER, JARREL
HOLMAN, MARSHALL G
INABA, LAWRENCE A.
INGRAM, MAURICE D.
JELDEN, CAVID L.
JELDEN, CAVID L.
JCHNSON, DOUGLAS H.
JOHNSON. FRANK F.
JOHNSTON. JOHN L.
KAPLAN, HAROL
KAVANAUGH. WILLIAM A
KEMELGOR, BRUCE H
KLEIMAN, HERBERT S.
KOUTNIK, PAUL G.
LARSON, IRVING W.
LEASE, ALFRED A.
LEVENSON. WILLIAM B.

GERALDERALD C
LUNDY, LYNDALL L.
LYONS, RICHARD A.
MANESS, MARION T.
PARCINOWSKI, MARY E.
METZLER, JOHN H.
MILLER, DAVID Hs
MILLS, BOYD C.
MORGAN SR, LEU D.
MUSGROVE, WILLIAM R.
NICKERSON, PAUL S.

DATE

1950
1972
1971
1964
1969
1956
1968

DATE

1947
1971
1932
1966
1963
1968
1972
1962
1971
1973
1960
1966
1950
195
19654
1969
1964
1558
1968
1965
1966
1969
1967
1967
1971
1959
1969
1969
1962
1968
1971
1969
1972
1970
1971
196C
1971
1969
1971
1956
1956
1955
1973
1966
1968
1969
1964
1937
1973
1968
1969
1969
1971
1970
1571
1967
1966

191947

CHLSON, ELI E.
PANKOWSKI, DALLAS J.
PEARSON, WILLIAM W.
PEITHMAN, ROSCQE E.
PERKINS, LAWRENCE H.
PITTMAN, FRANK M.
PRATZNEP, FRANK C.
PREWITT, ROGER W
RAICHLE. HENRY F.
RICHARCS, FREDDIE L
RICKER, PHILLIP E.
RIGBY, WILLIAM H
RUEHL, PHILIP W.
RUITERt WILLIAM W.
RUSSELL JR, JAMES A.
SCHULER, CHARLES A.
SEIGLER, CLAUDE I.
SEGUIN. ARMAND M
SHIGETOMI. SAMSON S.
SIMONS, JEROLD J.
SKOUBY, ERIC W
SLATTER, JOHN B.
SMITH, BRANCON B.
SORENSEN, RONALD L.
STIEGLERI LAIRD Be
STILLERMAN, MANUEL
TEEL, DEAN A.
TREGO, JOHN W.
TURNER. ROBERT Eo
VASEK, RICHARD J.
VOGEL, RICHARD F.
WASHBURN. KENNETH R.
WEEDE, GARY D.
kEFFENSTETTE, WALTER
WILSON, RUSSELL C.
WRIGHT, JERAULD B.
YEAGER. LOWERY D.

ELEM

AUTHOR

EAUGRUD, KIM J.
BICKNELL, WILLIAM C.
BJORKQUIST0 DAVID Co
BONDE9 ROBERT G.
BROWN, ROBERT D.
BRUCE, PHILLIP L.
BRUDZYNSKI, ALFRED J
CHAMBERLAIN. DUANE G
CHAMPION, GEORGE
CHRISTISON, CHESTER
EOANE, RAYMOND C.
COUTT, RICHARD F.
DOWNS, WILLIAM A.
DUNCAN. GLENN S.
FAGAN, RAYMCND E. B.
GERNE JR, TIMOTHY A.
GILBERT HAROLD G.
GOFF, WILLIAM H.
GRANTHAM, LAWRENCE B
GRIFFIN, RAYMOND V.
GUNTHER, THERESA C.
HANSEN, RUSSELL G.
HAWS RCBERT W.
HERRICK, IRVING W.
HORBAKE, R. LEE
HORNBLAKEt R. LEE
HURLEY, CARL E.
INABA, LAWRENCE A.
INGRAM, FVNKLIN C.
JOHNSON. ROBERT I.
K1RKWOOC, JAMES J.
KOHLER, RICHARD C.
KROH. CAPON K
KRUMBIEGEL, WALTER 0
LJOSTAU, RODNEY A.
LLOYD, CLIFFORD J.
LOATS, HENRY A.

1943
1966
1967
1955
1967
1970
1969
1973
1969
1972
1565
1972
1961
1971
1967
1966
1970
1973
1970
1967
1972
1970
1968
1964
1971
1970
/967
1958
1957
1967
1968
1971
1967
1965
1971
1969
195

DATE

1968
1942
1965
1964
1955
1964
1966
1954
1965
1973
1956
1965
1968
1S5C
1954
1967
1955
1967
1972
1965
1931
1964
1947
1969
1942
1939
1971
197C
1966
1958
1970
1951
1957
1955
1965
1968
1950



LOPEZ, CANIEL C.
LOW, FREC G.
PAINE, CLIVE
PALOW, WILLIAM P.
PEEL, NANCY D.
PERSHERN, FRANK R.
POWER, ANCREW T.
RICHARGS, KENVYN B.
ROBINSON, FRANK E.
SCOBEY, MARY....MARGARE
SQUIBB, ALBERT R.
SWERDLOW, ROBERT M.
THIEME, EBERHARD
TRAPANESE, MENNA G.
VANHERCK, DON V.
WILLIAMS III, WALTER

ENGR

AUTHOR

AKHUN, ILHAN I.
ALLEN, DELL K
ALTUS, CAVIC M.
ATHANASICU, ROBERT B
SCONE, JAMES L.
BRACEY, HYLER J.
ERADSHAW, OTTIE L.
BRAUN, RCBERT W.
BROTHERTON, WILLIAM
CHAPMAN, GEORGE L
CLAUSEN, JOHN N.
COLCLASER JR, ROBERT
CUE, CARRELL C
CAVIL), WILLIAM J.
CEAN, C. THOMAS
CUNLAP, EUGENE W.
CYKE, EUGENE L.
ELKINS, RICHARD L
ELLIOTT, EARL S.
FOSTER, ROBERT J.
GARNER, CAREY C.
GROSS, ANCREW C.
GROVES, ECM IN C.
HANSEN, MAX E.
HEPLER, EARL R.
HOLT, JAY F.
HUNT, DE WITT T.
HUNTER, ROBERT F.
JOHNSTON, WALLACE L.
KANTER, STUART
KRUBECK, FLOYD E.
LAUBENTHAL CRAIG D.
LEMONS, CLIFTON D.
LOGUE, JAY L.
MALI. PAUL
MANGANELLI, FRED D.
PC DOUGLE, LARRY G.
MILLER, AARON J.
MUDGETTp ALBERT Go
G BRYANT, DAVID C.
C CONNELL, JOHN F.
RANGEL, STEPHEN V.
PAY, REX E.
RICHARCS, MAURICE F.
RINEHART, RICHARD L.
ROTHMAN, ROBERT A.
RUTEN, WILLIAM H.
RYAN, ROBERT D.
SCHWEINFURTH, LUDWIG
SONNER, JAN R.
STAMM, HAROLD S.
STEGMAN, GEORGE K.

CHARLESHARLES H.
STUART, WILLIAM R.
TERRY, THOMAS P.
TRAMBLEY, JOHN B.
VAN OERSLICE, JOHN F

19
1963
1930
1965
1967
1967
1955
1970
1955

1967
1969
1965
1964
1966
1963

DATE

1961
1973
1972
1969
1966
1969
1968
1971
1964
1S72
1955
1S66
1972
1568
1951
1962
1962
1972
1967
1969
1969
1968
1970
1964
1957
1970
1939
1970
1968
1568
1954
1969
1965
1959
1966
1959
/971
1966
1958
197C
1971
1957
1966
1950
1966
1969
1953
1964
1965
1972
1968
1962
1970
1972
1972
1969
1967

VESPER, KARL H.
WAINAI RICHARD Be
WAKS, SFLCMO
1.ALLACE, CONALD F
WATERSTREET, DONALD
WIEHE, THEODORE E.
WU, JACK

ENVT

AUTHOR

CANDOLIp I. C.
DOLAN, RCEERT E.
PONTYNEN, BURTON A
SUMTER, PAUL
YUNG, JCHN E.

EQIP

AUTHOR

BUNTEN, CFARLES A.
CUNNINGHAM, BERYL M.
COUTT, RICHARD F.
ENVICKp DONALD D.
ERICKSCN, JCHN H.
FROESE, RICHARD A
HICKS, CAROL E
HUMBLE, MILFORD K.
KLEMM, WALTER A.
MC ARTHUR, RUSS J.
MC GAW, SIDNEY E.
MILLER, JCHN G.
MILLER, THOMAS W.
ROSS, RAYMOND J.
WAGNER, EDGAR S.
WINEGAR, GARY h.

ETHN

AUTHOR

ALLEN, WILSCN S.
EEACHAM, HERBERT C.
CHAVOUS, ARTHUR M.
COTTON, GEORGE R.
CURTIS, BYRGN W.
ENCK, HENRY S.
FINNEY JR, JOHN D.
GILLILAND, HUGH R.
FANWOOD, THOMAS L.
HALL, CLYDE W.
HARRISON, ELTUN C.
HILLSMAN, SALLY
JACKSON, THOMAS A.
MILLER, WAYNE E.
NASH, MC KINLEY M.
C BRYANT, DAVID Co
PHILLIPS, AUGUSTUS C
FRITCHARCI MIRIAM C.
REED, WILLIAM T.
STUART, IRVING R.
TAYLOR, CYRUS B.
TURNER, ALFRED BO
TURNER, BRIDGES A.
WOODEN, RALPH L.

1965
1969
1973
1972
1969
1954
1973

DATE

1967
1971
1973
1969
1965

DATE

1955
1952
1965
1968
1953
1972
1973
1937
1937
1955
1952
1954
1958
1966
1960
1969

DATE

1936
19
1945
1944
1S68
1970-
1967
1967
1959
1953
1948
1970
1962
1969
1972
197C
1941
1937
1947
1951
1955
1941
1941
1956



EVFA

DATE

1969
1968
197C
1970
1971
1972
1972
1963
1957
1973
1970
1969
1968
1971
1972
1967
1969
1971
1972
1973
1965
1971
1970
1973
1971
1971
1965
1970
1972
1971
1971
1972
1968
1973
1967
1971
1967
1972
1971
1969
1971
1971
1968
i958
1961
1972
1969
1964
1966
1963
1971
1963

DATE

1970
1468
1951
1971
1968
197C
1972
1967
1967
1971
1956
1970
1967
1967
1966

GALLOWAY, JOEL O.
GILL, RCY C.
GLENN, JOHN W.
GLISMANN, LEONARD W.
GROVES, RAMSEY M.
HAGEN, DONALD L.
HALLAHAN, MICHAEL F.
HILDEBRANDT, ROBERT
HCLLINSHEAD, MERRILL
JACKMAN, CU ME A.
JAGEMAN, LARRY W.
JENSEN, THOMAS R.
LOVELESS, AUSTIN C.
LUY, JACK A.
MANNION, EDMUND J.
MOORE, ALFRED H.
NILSON, KENNETH
NOTHDURFT, MARIE E
C BRYANT, DAVID Ca
OAKS, MERRILL M.
CLSON, CAVID O.
PRITCHARD, MIRIAM C.
RICH, MILDRED K.
RICHARCS, FREDDIE L
ROSS, HERBERT J.
SEEHOFF, JESSE
TURECHEK, ARMIN G.
WENTZ, CHARLES H.
WILBUR, LCUISE
WILLIAMS, MICHAEL
WOLLINGTCN, JAPES M.

EXCR

1972
1972
1966
1967
1966
1972
1969
1973
1952
1961
1968
1968
1962
1964
1972
1954
1931
1972
197C
197C
1969
1937
1958
1972
157C

1967
1969
1931
1970
1966

CATE

1965
1967
1954

CATE

1968
1954
1969
1950
1960
1969
1968
1956
1972
1950
1965
1971
1967
1973
1966
1970
1937
1971
1952
1970
1968
1965
1953
1962
1966
1969
1941
1971
1969
1968
1964
1967
197C
1965
1969
1967

AUTHCR

ANDREYKA, ROBERT E.
ARNOLD, DANIEL S.
BURKERT, WILLIAM G.
CAIN, JOHN N.
CLABAUGH, RICHARD D.
DOUCETTE, RUSSELL J.
CRAKE, JAMES B.
EHRENBORG, JOHN D.
ENSMAN, LEO M.
FAHRLANCER, DANIEL
FCRREST JR, LEWIS C.
FRAGALE, MARVIN J.
GIANINI, PAUL C.
GUNDERSCN, CRLEY D.
HAGEN, CONALD L.
HAMMACK, CHARLES R.
HCLMEN, HCLGER E.
JAMES, WILLIAM E.
KUEHL, HENRY W
LANGFORC JR, HARRY E
LARSON, MILTON E.
LINDAHL, DONALD G.
LOEPP, FRANZIE L.
LUDLOW, GERALD C
MAW, JAMES L.
MC KEE, RONALD R.
MC LONEY WIRT L.
MEYER, JCHN D.
MILAN, JOSEPH E
MILLER, JACK D.
MILLER, MARY D
MUELLER, DENNIS L
NEASHAM, ERNEST R.
COBERT, JCHN T.
CLIVER, WILMOT F.
CLSON, RICHARD R.
CPPELT, MARION O.
CSORNO, WENCELL A
RIGGS, DONALD D.
RUDISILL, ALVIN E.
SCHMITT, CARLOS R.
SPAULDING, LLOYD F.
STANGL, OTTO A.
STEPHENSCN, LESLIE E
SUTTON, FRED Co
TERRY, THCMAS P.
TOLLEY, CHARLES H.
WALLS, W. DALE
WATKINS, KENNETH E.
WILLIAMS III, WALTER
WITT, HENERY F.
WOODY JR, EARL T.

EXCD

AUTHOR

JACKSON, PETER A.
KIMBALL, KENNETH R.
MAYS, WILLIAM A.

FACP

AUTHCR

ASHCRAFT, NORMAN Co
BATESON, WILLARD M.
BESTOR, RCLLIE R.
BCLLINGER, ELROY W.
BROWN, GEORGE J.
CHRISTIAN, JACK B.
CEAN, ERNEST D.
CITLOW, GEORGE H.
COUCETTE, RUSSELL J.
ENGLISH, ROBERT W.
FINCH, CURTIS R.
GRACWELL, JCHN B.

RHANSEN, ICHARD H.
HICKS, CAROL E
KELLY, WILLIAM T.
KIST, KEVIN W.
KLEHM, WALTER A.
MARTIN, DCNALD H.
MC GAW, SIDNEY E.
MONROE, ALLEN L.
MOON, DONALD E.
MORRISEY, THOMAS J.
PAGE, CHARLES 8.
PERKINS, NEAL 8.
ROSS, RAYMOND J.
RUDISILL, ALVIN E.
SCHMIDT JR, FRED J.
SHELL, LON R.
SMITH, IRVING G.
STANGL, OTTO A.
TRAPANESE, MENNA G.
UXER, JCHN E.
VAN DYKE, ARVIC W.
VOLPE, GERALD
WINEGAR, GARY H.
WORTHINGTON, KENT L.

AUTHOR

ANDERSON, EDWARD T.
EAUGRUD, KIM J.
HOWELL, NORMAN W.
BENDER, MICHAEL
BENJAMIN, GERALD E.
BLACK, DONALD E.
BLAND, LARSCN M.
BURRIS, WAITUS R.
CLARK, JAMES V.
DAVIS, ECDIE M.
DOANE, RAYMOND C.
DRENNAN, JERRY D.
ELMER, FRANCES W.
FINDLEY, WILLIAM L.
FRALIER, WILLIAM D.



FACU

AUTHOR DATE

CONROY JR, WILLIAM G
TOLLEY, CHARLES H.

FAH)

AUTHOR

PUSTIN, ROBERT T.
BARLOW, GENE A.
EASKIN, SAMUEL
PASS, WILBUR A.
BRITT, ROBERT D.
CROUCH, J. PAGE
CALTON, FRANCIS W.
CANAHER, EUGENE I.
CYKEHOUSEI JAY
ELL IS, MARY L.
FORBES, ROY H.
FORKNER, HAMDEN L.
GILBERT, PAUL S.
GILMAN, ROBERT A.
GLAU, JCN E.
GRELL, CARRELL D.
GRUBER, HERBERT H.
HANSEN, GARY B.
FARRISCN JR, RUSSELL
HUNTER, ELVIN M.
IACOBELLI, JOHN L.
JOCHEN, ALBERT E.
JUANG, HWAII
KING, HOMER P.
KOEHLER, MYRON
LANGDON, CHARLES W.
LIGHT, KENNETH F.
MATTSON, HOMER A.
MC NAMARA, JAMES F.
MEISNER, ROBERT G.
MONEY, HOMER E.
MORGAN JR, ALFRED C.
MORGAN, JACK
NEFF, WILLIAM L.
PATTERSCN JR, PHILIP
PENN, THOMAS L.
PIERCE, WILLIAM F.
PRATT, ARCEN L.
SWAENGSUGDI, THANO0
TAYLOR, FRANK Co
VANDER LINDE, ALBERT
VANDERWELL, ALLEN Re
VANDIVER, ROBERT E.

FILM

AUTHOR

CHRISMAN, JOSEPH P.
CUSHING, NELSON N.
CENNISCN, BOBBY
GRUEN, CLEMENS A
HAILES, CHARLES ho
KRUPPA, JOHN R.
LEMASTER, LELAN K.
LUNDY, LYNDALL L.
NEWTON, ROBERT E.
RICHARCS, THOMAS A
SCHGESLER RONALD D.
SOMMER. SEYMOUR A.
THATCHER, GLENN M.
WILKES, CCRAN F.
WCLFE, JAMES M.

1969
1965

AUTFCR

FINA

ALDRICH III, DANIEL
ALDRICH, TERRY M.
ANDERSON, ERNEST F.
ARORA, NEHAR C
BARLOW. GENE A.

DATE BARRINGER, CEAN
BENJAMIN, NEAL B.

1964 EONNER, HAROLD S
1971 EUNTEN. CHARLES A.
1954 8URGETT, CONALC C.
1967 CAGE, BOBBY N.
1966 CHUMBLEY, JOHN 0
1968 COATES, NORMAN
1937 CORAllINI, ARTHUR J.
1946 CORFIAS, JOHN C.
195C DURANA, INES
1970 EPSTEIN, JACK H.
1S7C FINDLEY, WILLIAM L.
1939 FORGEY, GEORGE W.
1972 FOWLER, HARMON R.
196S GARNER, MELVIN H
1970 GARRETT, ARTHUR M.
1967 GIBSON, CHARLES H.
1942 GUSH', FRANK H.
1971 GRAMBERG, MERLYN L.
1971 GRUBER, HERBERT H.
1963 HANSEN, JOHN R.
1969 HARRIS, JAMES G.
1947 HARRIS, MARSHALL A
1972 HEATH, JAMES L.
1934 HEINSOHN, MARVIN E
1972 JOHNSON, RAYMOND C.
1967 JURKOWITZ, EUGENE L.
1967 KCCH, NOREERT
1970 LOVELESS, AUSTIN G.
1970 LYMAN, JAY R
1967 MC NAMARA, JAMES F.
1956 MILLER, JOHN G.
1967 OLSEN, EUGENE A.
1951 PARKES, GEORGE H.
1941 PARKS, GERALC A.
1968 PARRY, ERNEST B.
1968 PATTERSCN JR, PHILIP
1967 PENDEREC, NCRMAN C.
1968 PENN, THOMAS L.
1959 POWELL* PAUL t.
1970 RAICHLE. HENRY F.
1971 RICHARCSON, WILLIAM
1971 ROBERTSON, LYLE R.
1968 SHELTON, JOHN A.

SLATTERY, RAYMOND A.
SORENSON, WARREN W
ZWEIBEL, MALCOLM C.

DATE

1S7C
1971
197G
1S73
1971
1968
1961
1568
1970
1972
1371
1971
1970
1566
1970

FLUD

AUTHOR

GUENTZLER, mILLIAM
HCGHAUG, HAROLC T.
MUNGER, PAUL R.
WEATHERS, RICHARD 0WOLANSKY, WILLIAM C.

CATE

19 72
1969
1966
1973
1971
1971
196S
1972
1955
1970
1968
1972
1967
1967
1967
1972
1971
1967
1971
1970
1972
1971
1968
1970
1971
1942
1970
1970
1972
1967
1973
1971
1968
1951
1962
1972
1970
1954
1968
1939
1969
1968
1968
1951
1968
1954
1969
1972
1968
1968
1969
1972
1968

DATE

1973
1971
1972
1972
1568



FORN

AUTHOR

ABDULLAEI, EAKRI
AKHUN, ILHAN I.
ALbOKHARI, NAJATI M
ALAKI, PADANI A.
ALKAN, OMER C.
ARMSTRONG, JAMES A.
AUSTIN, ROBERT T.
ELECKMAN, JUDITH C.
ECHN, RALPH C.
BRAUN, CHARLES A.
ERILEY, FRANK E.
BURROUGHS, ORVAL N
CHARCUNCFAI, RUANG
CHRISTENSEN, JAMES E
COATES, NORMAN
DANIELS, BLAIR E.
CINGMAN, ERWIN
EDSTROM, CARL A
EVANS, HARRY L.
FARAHBAKHSHIAN, EBRA
FISHER, ALLYN J
GILMAN, RCBERT A.
GREANEY, VINCENT M
HANSEN, GARY B.
HANSSON, KENNETH S.
HARRIS SUE A.
HARVEY, CAVIL) W
HOLTROP, WILLIAM F.
HCSLER, FRED W.
ILLINIK, ROBERT L.
ILYAS, MUHAMMAC
INDRESANC, JOSEPH P
IQBAL, MOHAMAD
JA8BARI, EBRAHIM G
KHOSHZAMIR, FIROUL
KIN!, KULAI H.
KOO, PO YEN
KRAFT, RICHARD H.
LEE, MGCN Y
MAGENDZC, ABRAHAM
MARTINEZ, LEONARDO
PC ELHENY, JOHN R.
MOHEE, N. F.
NEE, NELSEN V.
NIHAN, GEORGES L
ROBINSON, JAMES W.
RONODICIJCJO, SOEWAN
SADA, PABLO M.
SHANTHAMALLAPPA, B.
SHARMA, 8ALDEV R.
SOLIMAN, ABCEL RAZEK
STRUCK? JCHN W.
STUART, HARLAND
SWAENGSUGDI, THANO0
TAYLOR, FRANK C.
URGELL, FRANCISCO C.
USDANE, WILLIAM M.
VYAS, PREMILA H.
WARDWELL, WAYNE D.
WIJEYEWARCENE, JALUT
ZAREISN, SOLEIMAN

FORS

AUTFCR

HASH, JOHN A.

DATE AUTHOR

1971
/961
1968
1972
1969
1968
1964
1971
1957
1970
1967
1972
1963
1972
1967
1937
1949
1972
1953
1967
1972
1969
1973
971
1966
197C
1971
1948
1938
1971
1970
1973
1972
1972
1971
1933
1968
1967
1972
1969
1972
1960
1968
1971
1973
1967
1968
1971
195C
1967
197C
1956
1933
1959
1970
1941
1955
1967
1950
1960
1965

FJUP

ADAMS, PAYNARD F.
AKHUN, ILHAN L.
ANDRE, NEVIN E.
BAILEY, DONALD A.
BAKER, TIP
BALLO, GARY R.
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WEBER, EARL M.
WINTERS, KENNETH W.

INST

AUTHOR

GAUTHIER, MICHAEL K

JEkL

1973
1972
1973
1972
1972
1961
1970

DATE

1972

DATE

1953
1970

DATE

1973
1973
1964
1968
1972
1965
197C
1942
1967
1972
197C
1970
1965
1972
1968
1969
1969
1972
1971
1966
1958
1969
1953
1971
1956
1971
1970
1973
195S
1962
1963
1569
1971
1959
I97C
1971
197/
1972
1958
1970
1961
1954
197C
1964
1953
1962

AUTHOR

EVANS, HARRY L.
SOLIMAN, A8CEL RAZEK

JRHS

AUTHOR

ALLEN, CAMERON K
BALER, JON W
EAILEY, GERALD D.
BAILEY, MILTON J.
BERRY, JAMES W.
BJORKQUIST, DAVID C.
BLANKENBAKER, EDWIN
BORRI, ROBERT
BORTZ, RICHARD F.
BROWDER, LARRY W
BUOKE, WESLEY E.
BURROUGHS, MARVIN G.
CHRISTIAN, JACK B.
CLENDENNING, LEE R.
COLLINS, CHARLES J.
CONROY JR, WILLIAM G
D AMBROSIO, VINCENT
CALE JR, SAM E
DAVIS, EDDIE M.
DUENK, LESTER G.
CUFFY, JOSEPH W.
DUTT, KARL F.
ERICKSCN, JOHN H.
EVERSOLL, ROBERT I.
FIKE, IRIS L.
GEBHART, RICHARD H.
GETTLE, KARL E.
GUTH, THEODORE E
HAIGWOOD, THOMAS L.
HERRING, TOC H.
HOUSEHOLDER, DANIEL
KABAKJIAN, EDWARD
KAPES, JEROME T.
KEENER, CLYDE
KIEFT, LEWIS D.
KRUGER, JOHN M.
LE BLANC, DARRELL R.
LEVANUE, JAMES S
LICHTBLAUt LEONARD R
LOEPP, FRANZIE L.
MARCH, BRYCE D.
MAYS, WILLIAM A.
MC KELL, WILLIAM E.
PC MURRY, JAMES G.
NENEGAT, PAUL A.
MIDDLETCN, WILLIAM H



MILLER JR, FRANK M.
MILLER, DUDLEY B.
MILLER, JCHN G.
MILLER, WILBUR R.
PCRGAN SR, LEO D.
PCSLEY, SAMUEL N.
NICHOLS, DWIGHT W.
NIELSEN, ARNOLD M.
PALOW, WILLIAM P.
PANKOWSKI, DALLAS J.
PASTER, JULIUS
PENDERED NORMAN C.
PETER, RICHARD F.
RANDOLPH, JAMES R.
REMICK, EDWARD L.
ROLLINGSt JAMES W.
RCY, WENEELL L.
RUGGLES, STANFORD E.
SIMICH, JACK
SMITH, CARROLL W
SMITH, EARL M.
SPENCE, WILLIAM P.
ST JOHN, DAVID R.
THOOPSDep ROBERT L.
TOSH, DONALD J.
VAN TASSEL, RAYMOND
VOELKNER, ALVIN R.
VOGEL, RICHARD F.
WARNER, RICHARC A.
WENTZ, CHARLES H.
YOUNG. CARIUS Re
ZIMMERMAN, FREE We

KNOW

AUTHOR

BERGSTRCM, PHILIP G.
BLOMGREN ROGER C.
BROWN, WILLIAM E.
BURNS, WILLIIA E.
CHERRY, ROGER W
COLE, DARRELL 0
COLEMAN, JAY M.
CROY, FLOYD E
CAINE'S, JAMES R.
CE OLD, ALAN R.
CEADY, JOHN J.
EECKER, HOWARD S.
CETWILER SR, WAYNE L
EIRKSER, RALPH E.
EDDY, EVAN M.
EISS, ALBERT F.
EPPLER, THOMAS L.
ETHIRVEERASINGAM, NA
EVEN, NARY J.
FRAGALE, PARVIN J.
GEBHART, RICHARD F.
GRIFFIN, RAYMOND V.
GRIFFITH, JCHN L.
HANSEN, GARY G
HARRELL, WILLIAM R
HERRING, TOC H.
HEYEL, CLARENCE L.
HILL s JOSHUA
HUDSON, DONALD W.
HULL, THOMAS F.
IRVINE, FLEET R.
IRWIN, JACK L
JACOBSEN, JAMES H.
jANECZKO, ROBERT J.
JELDENt CAVID L.
JENKINS JR, JAMES
JCHNSON, RAY A.
JOHNSON, WAYNE C.
KIEFT, LEWIS D.
LA BORCE, GERALD K
LANCERS. MACK M
LAWSON. TOM E

1971
1965
1954
1960
1966
1970
1955
1970
1969
1966
1959
1951
1970
1972

1967
1963
1969
1965
1972
1971
1957
1971
1947
1971
1948
197 C
1968
1969
1969
1366
1957

PANNIOil, EDMUND J.
MARCH, BRYCE 0.
MAXCN. LLCYO M.
MC KENNA, CONSTANCE
MILLER JR, FRANK M.
MILLER, LARRY R.
MILLER, WILBUR R.
PILLS, BCYD C.
NEVITT, THOMAS A.
NISh, GALE L.
PALOW, WILLIAM P.
REHORN, GLEN E
ROBERSCh, ROY P.
ROTHMAN, ROBERT A.
SAGE, JAMES E.
SCHACHT, ROBERT C.
SCHMITT, MARSHALL L.
SEIGLER, CLAUDE I.
SEGUIN, ARMAND M
SIIIGETCMI, SAMSON S.
STAMBOOLIAN JR, JOHN
THOPPSEN, ROBERT L.
TOML/NSON, ROBERT M.
WALGREN, FLOYD B.
WARREN., WILLIAM H.
WHITE, CONRAD L.
WILLEMS, ALVIN E.
WRIGHT, RCNALD T.
WYNN,. PHILIP D.
YFF, JCCST

LABR

AUTHOR

COATES, NORMAN
DRENNAN, JERRY D.
FINNEY JR, JOHN C.

DATE FLOCK, BRYAN V.
FOSTER, HOWARD G.
GARRETT, ARTHUR M.
GORGON, LINCA
HARVEY. ECWARD B.
HOSTETLER, IVAN
KARNES, M. RAY
KLATT, LAWRENCE A.
LANE, SAMUEL Le
METZLER, JOHN H.
C CGNNELL, JOHN F.
ROBINSON, JAMES W.
SMITH, KAY H.
STUART, IRVING R.
TEMPLETCN, RONALD K.
ZUDAK, LAWRENCE S.

1970
1962
1964
1965
1972
1972
1971
1972
1968
1971
197C
1953
1971
1969
1956
1954
1969
1971
1971
1969
1971
1965
1967
1972
1972
1962
1967
1972
1972
1964
1968
1973
1964
1971
1960
1955
1971
1969
197C
1973
1972
1973

LAOR

AUTHOR

ALLEN, WILLARD A.
ASHCRAFT, NORMAN C.
EATESON, WILLARD M.
BESTOR; ROLLIE R.
BCYER, CAROLINE K.
CALEY, PAUL C.
CZARNECKI, EDGAR R.
ENGLISH, ROBERT W.
FOWLER, RICHARD J.
GRUMBLING, HENRY M.
HICKS, CAROL E
KLEHMe WALTER A.
LE BLANC, DARRELL Re
MITCHELL, JOHN
MONTELLC, PAUL A.
PONTYNEN, BURTON A
SEARS JR, WOODROW H.
SEGUIN, ARMAND M
STEINGART, JACOB
TAYLOR, HENRY T
TURNER, WILLIAM G
WORTHINGTON, KENT L.

1972
1961
1970
1971
1971
1971
1960
1967
1966
1967
1965
1972
1967
1969
1971
1971
1953
197C
1973
1970
1972
1947
1962
1971
1S7C
1970
1970
1971
1970
1965

CATE

1967
1970
1967
1970
1969
1971
1971
1967
1945
1948
1967
1931

1970
197
1971
1967
1962
1951
1967
1969

DATE

1963
1968
1954
1969
1966
1965
1967
1950
1965
1968
1973
1937
1971
1954
1968
1973
1971
1973
1970
1973
1973
1967



LEAD

AUTHOR

ACHILLES, CHARLES M.
BARSTOW JR, ROBBINS
BERGENGREN JR, RUY F
BIKKIE, JAMES A.
CARLSON, HENRY L.
FULLER, MARY M.
HAMMER, GERALD K.
HEGER, ROBERT J.
HEILMAN, CASMER F.
FEJKAL, OTTC C.
FILL, RICHARD E.
HORTON, GEORGE R.
HCSLER, FREC W.
HUNTINGTON, HAROLD A
HUXCL, ROBERT Le
JCHNSON/ DELTON L.
KACHEL, STANLEY
LA BOUNTY JR, HUGH C
LIEN, CAVID A.
PC PHERSON, WILLIAM
NINELLIp ERNEST L.
MOULLETTE, JOHN B.
VALENTINE, IVAN E.
WARD, CARRELL L.
WHITESEL, JOHN A.
ZULLINGER, JOHN

LEGI

AUTHOR

BARSTOW JR, ROBBINS
BASS, WILBUR A.
CANADA, BRIAN L.
GILLASPY, ROY E
GLAU, JCN E.
HANSEN, GARY B.
FEINSUH, MARVIN E
KAVICH, LAWRENCE L.
KING, HCMER P.
KOCH JR, CARL
LOCKE, LEWIS A.
PC CLELLAN, LARRY D.
MILLER, L. PAUL
MORGAN, JACK W.
PISANI, JOSEPH R
PRATT, ARCEN L.
SERRAS, VIDAL V
SHUNN, DONALD W
TEMPLETCN, RONALC K.
USDANE, WILLIAM M.
VANDIVER, ROBERT E.

LI AB

AUTHOR

FUMBLE, MILFORD K.
KIGIN, DENIS J.
PINCKNEY, CHARLES W.

LMNT

AUTHOR

CAPRON, JCHN H.
LENTO, ROBERT

CATE

1367
1967
1953
1S73
1967
1970
1S62
196e
1970
1950
1970
1967
1938
1940
1954
1968
1967
1961
1971
1972
1957
1970
1963
1571
1940
1966

DATE

1967
1967
1972
1973
1970
1971
1973
1964
1934
1972
1969
1971
1939
1951
1972
1568
1972
1972
1967
1955
1968

DATE

MAIN

AUThCR DATE

EECNAR, ERNEST G.
CUNNINGHAM, BERYL M.
EATON, MERRILL T.
FROESE, RICHARC A
FILDRETH JR, EDDIE
HOFER, JARREL
MC ARTHUR, ROSS J.
MC CLARY, RAY H.
MORRISEY, THOMAS J.
FCLETTE, DOUGLAS L.
STEPHENS, RCBERT L.
VANCEBERG, LOYC W.

MANG

AUThCR

ARNOLD, JCSEPH P.
BAILY ATHOL R.
BASSERIp JAMSHID
CALERO, THOMAS M
CASSIMATIS, PETER J.
COUGLAS, CAVID E
EDWARDS, JOHN T.
EISENBERG, wILLIAM L
EISS, ALBERT
ELIAS, JCHN E.
FOLTMANg FELICIAN F.
GCLO, CLARENCE H.
HARVEY, ECWARD B.
HOSTETLER, IVAN
KEIL, RAYMOND L.
LARSON, DELMAR L.
LEWIS, MYRON E.
LONG, GILBERT A.
MARSHALL, CHARLES R.
MASON, EMMETT E.
MC ARTHUR, ROSS J.
MINELLI, ERNEST L.
MOULLETTE, JOHN B.
POLCMSKY, JCHN V.
RIETH, CLAUDE E.
RIMLER, GEORGE W.
SCHEMPF, KENNETH W
SHAFER, CARL I.
SHEFFIECK JR, CHARLE
SVENDSEN, CLARENCE R
VOELKNER, ALVIN R.
ZIEL, HENRY R.

MATH

AUTHOR

BOWMAN, JAMES E.
1937 GILLIE SR, ANGELO C.
1959 GUNDERSCN. B. HARRY
1953 HOFFMAN, LARRY D.

KCLLIN, ROBERT
LAWS, NCRMAN G.
MARCINOWSKI, MARY E.
MATTHEWS JR, PAUL J.
MYERS, RCY E.
NCLL, ROBERT F.
PEEL, NANCY D.

CATE RCNEY, MAURICE W.
SHOEMAKER, BYRL R.1955 SIMONS, JERCLD J.
SLATTEW, JOHN a.
STALLINGS, CANIEL NO
STUESSY, EUGENE L.
WASHBURN, KENNETH R.

1971

1955
1952
1932
1972
1972
1969
1555
1967
1365
1972
1969
1555

DATE

1965
1949
1970
1972
1S67
1973
1970
1947
1954
1970
1950
1967
1967
1945
1966
1964
1970
197C
1571
1969
1955
1957
1970
1969
1966
1969
1972
1961
1969
197C
197C
1961

DATE

1958
1967
1949
1971
1971
1966
1971
1972
1971
1967
1967
1964
1957
1967
1970
1969
1969
1971



MANU

AUTHOR

ALLEN, CELL K
BERRY, ARTHUR O.
COATES, NORMAN
CEAN, ERNEST O.
DIRKSEN, RALPH E.
CUNLAP, EUGENE W.
FALLS, JOHN E.
GEBHART, RICHARD F.
GERBER, RUSSELL L.
FALL, RONALD W.
FARRIS, ECWIN J.
ILLINIK, ROBERT L.
KAISER, HENRY
KAPLAN, HAROLL
KREIDER, LEONARD E.
KURIEN, CHEMPALATHAR
KUWIK, PAUL D.
LEFFARO, WARREN L.
MANSFIELC, WESLEY B.
MASON, EMMETT E.
MOON, DONALD E.
MULLER, ARTHUR E
ORLANDO, FRANK J
SMALLEY, LEE H.
STEINGART, JACOB
TICHENOR, HARULC D.
TURNER, ROBERT E.
WAITKUS, LORIN V.
WHITE JR, EDWARD H
WU, JACK
YCUMANS CHARLES V.
LOOK, WAYNE H.

MCTG

AUTHOR

HOERNER, JAMES L.

MECA

AUTHOR

ABRAMSCN, BERNARC
ARBELOATILES, RAFAE
BABCOCK, JAMES G.
BAKER, NORMAN A.
EALZER, EUGENE W.
BARON, ANCREW W.
BENDER, MICHAEL
BENSEN, JAMES M.
BOUTWELL JR, COLEN J
BROADHURST, FREDERIC
BROOKS, WESTON T.
CHASTAIN, GARY K.
CHRISMAN, JOSEPH P.
CORNWELL, RAYMOND L.
CROWDER, GENE A.
OE OLD, ALAN R.
CUTTON, BERNARD
DYER, PALMER E.
EPPLER, THOMAS L.
FLEMING, BRUCE E.
FLUG, EUGENE R.
GALE, STEVE
GIERKE, EARL W.
GLAZENER, EVERETT R.
GROVES, EDWIN O.
GRUMBLING, HENRY M.
HARMON, JAMES S.
HERR, JAMES F.
HILL, EDWIN K.

DATE

1973
1967
1967
1968
1965
1962
1568
1971
1966
1970
1971
1971
1968
1956
1968
1967
197C
1968
1976
1S6S
1968
1972
1572
1962
1970
1967
1957
1971
1973
1973
1955
1968

CATE

1969

CATE

1950
1972
1965
1971
1972
1968
1971
1967
1971
1969
1964
1972
1970
1961
1968
1971
1966
1970
1969
1969
1967
1954
1970
1958
1970
1968
1969
1970
1968

HUH, EMIL H.
HOFER, JARREL
HURLEY, CARL E.
JASNOSZ, THOMAS A,
JELDEN, CAVED L.
JENKINS, JOHN Co
JONES, GARY H.
KING, FRANKLIN J.
KIRKWDOC, JAMES J.
KOONCE, TOMMY R.
KREJOIE, ROBERT V.
KRUPPA, JOHN R.
MACALUSO, MICHAEL 0
MC CAGE, RONALD C.
MEERS, GARY D
MILLER, JCHN R.
MGEGENBLRG, LOUIS A.
MORRILL, CAVED
MUNS III, NECOM C.
NESTEL, GERALD E.
NICKERSCN, PAUL S.
C NEILL, JOHN N.
CAKLEY, GARY D.
PAYNE, AM V.
PHILLIPS, JOSEPH W.
PHILLIPS, THOMAS G.
PUFAHL, VIRGIL R.
RAPHAEL, MICHAEL A.
RAPP, ALFRED V.
REESER, GEORGE W.
RILEY, JOHN N.
ROUTH, JERRY D.
ROWEN, MILTON S.
SCHOESLER, RONALD D.
SMITH, EARL J.
SMITH, FREDDY J.
SMITH, JAMES A.
SNYDER, VANCE B.
SUMTER, PAUL E.
THATCHER, GLENN M.
UMSTATTC, WILLIAM D.
WARZECHA, EVERETT R.
WEIR, ELDON L.
WILKES, CORAN F.
WILLS, VERNON L.
WOOD, MILTON E
YEAGER, LCWERY D.
YOUNG, WILLIAM H.

MEPR

AUTHOR

GUNDERSCN, 8. HARRY
FANOOLPh, EUGENE J
PORTER, HAROLD W.
RUSSELL, ELLSWORTH M
RUT EN, WILLIAM H.
SEAL, MICHAEL R.
SINGLETARY, THOMAS A
SNITZ, RUEEN H.
STANGLE, PAUL L.
ZIMMERS, EMCRY k

AUTHOR

LEHN, LLOYD L.

META

1965
1969
1971
1969
1971
1969
1969
197G
1970
1968
1968
1968
1972
1970
1972
1970
1969
1970
1969
1970
1947
1971
1970
1965
1935
1971
1969
1571
1972
1971
1972
1970
1969
1'371
1968
1970
1957
1960
1969
1970
197C
1972
1970
1966
1965
1973
1965
1969

GATE

1949
1972
1548
1950
1953
1969
1968
1931
1967
1973

CATE

1967



METL

AUTHOR

AGUIRRE, EDWARD
AMELON, DONALD J.
ANDERWALD, CARL J.
AXELROD, AARON
BAILEY, GERALD O.
BECKER, CEROLD W.
BECKMAN, CAVIL C.
BRILEY, FRANK E.
BUXTON, RCBERT E.
CAMBELL, CL IFTCN P.
CAMPBELL, CLIFTON P.
CUSHING, NELSON N.
CREW, ALFRED S.
EVANS. RUPERT N.
FALLS, JOHN E.
CORDON, LINDA
GRAHAM. GREGORY S.
GRIESENBROCK JR, HER
HALE, LESTER W.
HARPER, HERBERT O.
HAUSER, RCGER E.
FOFER, ARMAND G.
HOOVER, ROGER L.
HOROWITZ, IRVING L.
ILLINIK, ROBERT L.
IVES, QUAY C.
KLEIN, CHARLES T.
LANDERS, FREDERICK W
LEFFARC, WARREN L.
LEHN, LLOYD L.
PC GAW, SIDNEY E.
PEDEIRCSt ECWARO J.
MILLER, THOMAS W.
NAROFF, ARNOLD
NICHOLS JR, GEORGE V
ORR, WILLIAM H.
PARCINI, LOUIS J.
PEDERSEN, GEORGE L.
PITTMAN, FRANK M.
RAMP, WAYNE S.
RAU, GERALD N.
RAY, WILLIS E.
RILEY, JOHN N.
ROSS, RAYMOND J.
RUMMELL, WINFIELD R.
RUSSELL, ELLSWORTH M
RUTEN, WILLIAM H.
SALMON, DANIEL A.
SHIM, WEI-RTUN
SINGLETARY, THOMAS A
SULIMAN, ABCEL RAW<
SONNY, JACOB
STANGLE, PAUL L.
THOMAS, HENRY L.
TOMLINSON, ROBERT M.
LMSTATTC, WILLIAM D.
WHITE, BRUCE H.
WISEMAN, EMORY E.

MN IP

AUTHOR

ALEXANCER, WILLIAM F
ALLEN, JOHN C.
ARVEY, RICHARD D.
AUER, HERBERT J.
BAKER. NORMAN A.
BATES, IVAN W.
BECKER, DEROLD W.
BENSEN, JAMES M.
BENSON, M. J.
BIEKERT, RUSSELL G.
8LANKENBAKER. EDWIN
BORTZ, RICHARD F.
BOUTWELL JR, COLEN J

er10,,N, JAPES T
DATE ERCWN, GECRGE J.

e1605i(1. EDWARD C.
CALDER JR, CLARENCE
CHASTAIN, GARY K.
CLAWSON, LA VERE E.
CLENDENNING, LEE R.
COMER, JOHN C.
CCCVER, SHRIVER L.
CUSHING, NELSON N.
C AMBRCSICp VINCENT
DEAN, ROBERT Os
CENOVA, CHARLES L.
CCTV. CHARLES R.
FAGAN. PAYMONL E. 8.
FINKRAL, KEITH C
FLUG, EUGENE R.
GEDEON, CAVID V.
GIMBEL, ARMIN F.
GRANEY, MAURICE A*
GRUNWALC, WALTER
GUNTHER, THERESA Co
FACKLER, CLYDE M.
HAILES, CHARLES W.
HANSON, ROBERT R.
MENAK, RICHARD M.
HERR. JAMES F.
hOFER, ARMAND G.
FCFFMAN. LARRY D.
FCLM, PELVIN G.
HUDSON, DONALD W.
FULL, THOMAS F.
HURLEY, CARL E.
JANECLKC, ROBERT J.
JENKINS JP. JAMES
JENKINS. JOHN D.
JOLLY, FRANK H.
KASSAY. JOHN A,
KIEFT, LEWIS D.
KRUGER, JOHN M.
KRUPPA, RICHARC A.
LARUE, JANES P.
LINTON, JOHN A.
LUTZt RONALD J.
MARTIN, GORDON E
MARTINEZ, PETE
MC EOWEN, ROBERT H.
PEERS, GARY C
MEYER, JOHN M.
MILLER, JAMES A.
MILLS, BOYD C.
MOORE, BILLY M
NANNAY, ROBERT W.
NELSON, ORVILLE W.
NICHOLS JR, GEORGE V
NCRTON, RCBERT E.
OAKS, MERRILL M.
ERR, WILLIAM H.
FRITCHARCe MIRIAM C.
RAPHAEL MICHAEL A.
REBHORN, ELOUN A.
RICHAk0S0N, ROBERT 8
RILEY . JOEN N.
ROwLETT, JOi-N C.
SNYDER. VANCE B.

DATE SCMMER, SEYMOUR A.
ST JOHN, DAVID R.
STANTON' PILDRED 8,
SUESS, ALAN R.
SWAW1ON, RICHARD A.
TH1EME

g
EBERHARU

-WAISNERp GARY L.
WEFFENSTETTE, WALTER
WHITE, CCNRAD L.
WILLEMS, ALVIN E.
WOMACK, WILLIAM M.
WCRTHXNCT ROBERT

1966
1965
1547
1951
1964
1965
1971
1967
1960
1971
1971
1971
1962
1950
1968
1971
1971
1955
1967
1934
1971
1563
1967
1939
1971
1971
1942
1937
1968
1967
1952
1970
1958
1971
1971
1970
1967
1957
197C
1956
1971
1957
1972
1966
1971
1950
1953
1965
1969
1968
1970
1971
1967
1971
1962
1970
1967
1965

1965
1969
1970
1571
1971
1971
1969
1967
1967
1971
1970
1967
1971

1973
1960
1969
1964
1572
1967
1972
1970
1941
1971
1969
1959
196J?
1968
1554
1972
1967
1571
1953
1942
1968
1931
1971
1971
157C
1971
1970
1963
1971
1972
1572
1964
1971
IC71
1555
I96C
1970
1970
1570
1971
1970
1968
1951
1969
1972
1570
1967
1972
1969
1971
1967
1973
1970
1967
1971
1967
157C
1970
1937
1971
1972
1967
1972
1960
1960
1971
1971
1938
1562
136
1965
I97C
1965
1570
197C
1971
1958



MNTR

DATE

1960
1962
1957
1930
1964

CATE

1972
1954
1956
1948
1971
1971
1971
196S
1970
1972

DATE

1969
1967
1944
1962
1970
1972
1973

OBJ

AUTFOR

ALLEN, JAY M.
BACKUS, KERBY De
E/ELLER, JOHN S.
BROwNt WILLIAM E.
BURNS, WILLIAM E.
DAVIDSON, JOHN E.
CENNIS, ERVIN A.
CCTV, CFAM.ES k.
DUNLAP, EidlitNE W.
FALLS, RCY G.
HALL, JAMES F.
HAWSE, JOFN E.
hCLIROP, WILLIAM F.
IVINS, WILSON H.
JANECLKC, RCEERT J.
JENNINGS, GERALO L.
JULIAN, LESTER J.
KEITH, CHARLES W.
KEMP, WILLIAM H.
KLEHM, WALTER A.
LAWSON; TCM E
LEWCHUN, LESLIE L
MASSEY, HAL
PELINE, CHARLES h.
MOELLER, CARL A.
PAROINI, LOUIS J.
POWER, ANCREW T.
RIChAkES, FREDDIE L
ROY, WENCELL L.
SCHAEF6R, ROGER A.
TALKINGTCN, JOE E.
TURNER, ALFRED d.
TURNER, BRIDGES A.
WAINA, RICHARD B.
WCOLY JR, EARL I.
ZAHARChUK, IED M

OCCU

DATE

1567
1566
1956
1964
1965
1968
1966
1968
1062
1548
1954
ISt4
1S48
154/
1971
1568
1953
1964
1966
1537
1573
1972
1565
1965
1'2 61
1967
1955
1472
1963
1965
1962
1941
1941
1969
1963
1571

DATE

AuThCR

ELLENwECC, THEODORE
HAMMER, GERALD K.
LOGE, LAWRENCE W.
PAINE, OLIVE
RYAN, JAMES E.

MOTI

AUTHOR

DENT, JAMES A
LAPIOuS, GEORGE
LCCKETTE, RUTHERFORD
NICHOLSCN, CAVID H.
REESER, GEORGE W.
SPAULDING, LLOYD F.
STANFIELC, FOSTER A.
STELLNER, RAYMOND R.
STEPHENSON, DONALD J
TATE, JOEL C

PASPR

AUTHOR

ILOTT, JCI-N F. D.
KURIEN, CHEMPALATHAR
LINCAHL, LAWRENCE G.
SMALLEY, LEE H.
STEINGART, JACOB
TRYON, VERNON A
WHITE JR, EDWARD H AUTFCR

NOEF

DATE

1969
1971
1542
1942

CATE

1953

BRENHOLTZ, GERALC S.
BROWN, E. WESLEY
BURRIS, WAITUS R.
CE YORE, PAUL W.
CODGE, ARTHUR F.
FAULOS, VINCENT R.
GREER, JCHN S.
FAGGLUNC, GEORGE S.
HAMPTON, THOMAS E.
MC DOWELL, LEONARD C
NC INNIS, DONALD W.
MILLER, L. PAUL
MILLER, MARY C
MORGAN, CARYLE We
NYE, PHARES S
CGUNNIY1, OMOTOSHO
PLUSCH, JAMES O.
RICHARDSON, ROBERT 8
SAINTY, GEOFFREY E
SKUUJY, EPIC w
SOLIMAN, ABDALLA M.
TAYLOR, PAUL 0
YAN GIOCH, JOHN P.
WALLACE, DONALD F
YCUMANS, CHARLES V.

1367
1960
1567
1961
1935
1956
1967
1966
1950
1964
1971
1.939
1971
1968
1972
1965
1967
1967
1972
1;72
1967
1571
1568
1972
1355

AUTHOR

BATES, wILLIAM M.
BETTIS, LLOYD E.
KLEIN, CHARLES T.
LANG, EDWARD H.

NEA

AUThCR

CITZLER, WALTER E.



OC IN

AUTHOR CATE

OC IN

AUTHCR DATE

AKEY, wAYNE W. 1952 LOOSLE, CARRELL K. 1967
AL-BUKHARI, NAJATI M 1968 LOWENSTEIN NORMAN, 1955
ALLEN, JAY M. 196 7 PAC ARTHUR, EARL W. 1971
ANDERSCh, RCBERT G. 1967 MARTIN, WALC(J D. 1970
ANDRE, NEVIN E. 1964 MARTIN, WILLIAM E. 1970
ATTEBERRY, PAT H. 1954 MARTINEZ, LECNARCO 1972
BAKER, RONALD D. 1968 MASLEY, PHILIP T 1966
EARNETT, LECNARD J. 1969 MC CABE, FRED J. 1970
BARRINGER, LEAN 1971 MC CRACKER, JOHN D. 197C
EASKIN, SAMUEL 1954 PC NEILL, JCSEPH G. 1970
EAYNE, GEORGE K. 1972 MC ROBBIE, J. M. 1963
BLACK, CGNALD E. 197C MILLER, MARY 0 1971
BLOPGREN, GLEN H. 1972 MINKEVICH. GEORGE 1972
BOGETICH, THOMAS M. 1972 MORRISON, JESSIE S. 1969
OREWSTER, JAMES H. 1971 MORTIMER, WILLIAM E. 1956
BROEMAER, GARY M. 1968 PURPHY, JAMES O. 1972
FROWN, WALTER E. 1971 NAROFF, ARNCLD 1971
BRUE, JAMES E. 1969 NASH, PC KINLEY M. 1972
BURGETT, CONALC C. 1970 NICHOLS, JACK D. 1970
BUXTON, ALAN 1972 NIEMELA, ALBERT W. 1949
CAMBRIA, SOPHIA T. 1545 NOTHDURFT, MARIE E 1972
CHILSON, JOHN S. 1969 NYE, PHARES S 1972
CHRISTENSEN, JAMES E 1972 CLSON, RICHARD R. 1971
CLABAUGH, RICHARC C. 1971 CSBCRN. JIMMIE 0 1972
COHEN, LOUIS A. 1965 CSORNO, WENCELL A 1972
CGNFREY, EVAN E 1967 PEEL, NANCY D. 1967
CORMACK, ROBERT B.
CRAeTREE, JAMES S.

1970
1967 PETERSEN, MOL EN

OSE. PH 1371
1971

CRUNKILTCN, JOHN R. 1969 PLATA, PACIMINO 1971
CUONY, ECWARD R. 1953 POULIN, DCNALD A 1372
CAUGHERTY, RONALD D. 1971 PRICE, CARRCLL S. 1368
CENT, JAMES A 1972 RANCOLPF, JAMES R. 1372
CEMPSEY, CON G. 1572 RAYFORC, ERWIN W. 1967
CIVINE, LLOYD E 1973 RELYEA, GLADYS M. 1917
CONADIO, BLASE 1969 RICE JR, JOSEPH A. 1971
DUHCN, HOWARD 1972 RIGGS, DONALD C. 1971
ENVICK, RCBERT M. 1970 ROBERSCN, RCY P. 1967
EVERSOLL, RCBERT I. 1971 ROBERTS, LAURENCE A. 1S68
FEATHER, DON B. 1949 RCBINSON, CLARK N. 1947
FEGAN, HAROLD J. 1971 RCBINSCN. MENDEL L. 197C
FLUEGGE, LYNN R. 1972 PCBINSCN, ORIN R. 1965
FRANTL JR, NEVIN R. 1967 RONODIDIJCJC, SOEWAN 1968
FREEZE, SAMUEL J 1973 RUSSELL, SAMUEL E. 1966
FRISBY, RUSSELL C. 1968 SAINTY, GEOFFREY E 1972
FUGLSBY, GLEN C. 1965 SCHELLER, THOMAS G. 1967
GASSERT, WILLIAM M. 1972 SCHMIDT, RICHARD W 1971
GOFF, WILLIAM H. 1967 SCHOEPPLER, JACOB 1958
GRANTHAM, LAWRENCE B 1972 SELMAN, JAMES W. 1967
HALL, CCVID H. 1971 SHIGETCPI, SAMSON S. 1970
HAYES, BILLY D. 1968 SHULTL, FRED A. 1971
HOENES, RCNALD L. 1970 SMITH, EARL J. 1968
HOLMES, LCNNIE A. 1971 STUART. IRVING R. 1951
FULLE, WILLIAM A. 1972 TATUM JR, JULIAN P. 1967
JACKMAN, CUANE A. 1961 THOMPSCN, RANDALL L 1972
JONES, JANIE L. 1969 TCSH, DCNALD J. 1971
JUDD, WILLIAM P. 1971 TRAMBLEY, JOHN B. 1969
KANTER, STUART A. 1968 TURECHEK, ARMIN G. 1967
KAVIEFF, MELVIN C. 1961 TURNER. ROBERT E. 1957
KEMELGCR, BRUCE H 1973 VAN GIGCH. JOHN P. 1968
KILLAM, JACQUELINE R 1972 VANTRUMP, WILLIAM F. 1961
KISTLER, CALE E. 1971 WALLACE, DONALD F 1972
KLEINTJES, PAUL L. 1953 WARD, DARRELL L. 1971
KG, JIINRONG 1972 WARNER. JAMES C. 1362
KOCH, JAMES L 1972 WHATLEY, ALICE E. 1967
KREIDER, LEONARD E. 1968 WHEELER JR, CHARLES 1967
KURTZ, HARMON h. 1959 WHYBARK, CAVID C. 1967
LAHREN, JAMES A. 1971 GARLAND D. 1971
LE ELANC, CARRELL R. 1971 WILLENSCN. MILTON W. 1968
LEMLEY, JOE W. 1970 WILLIAMS, RCBERT T. 1969
LEONARE, REGIS L. 1950 WYNNE, RO8ERT L. 1568
LIEN. CAVIL A. 1971 WYSOCK, RAYMOND A. 1972
LINKSZ, JAMES J. 1971 ZIMMER, THEODORE A. 1969
LITTRELL, JOSEPH J. 1556 ZOPPETTI, MATTHEW 1970



ocsu

AUTHCR

ANDERSCN, RAY N.
FADER, LCIS
BAGLEY, RCNALD E.
BAKER, ALFRED E.
EARNETTE JR, W. L.
BATES, WILFRED M.
BREWSTER, JAMES H.
BROWN, MILTON T.
CURTIS, BYRCN W.
EISS, ALBERT F.
ENVICK, CCNALD D.
ERWIN, CLIFFORD H.
FAULDSp VINCENT R.
FLEMING, JOSEPH W.
FUGLSBY, GLEN C.
GAINES, THOMAS R.
GALLUP, LELLAND L.
GERBRACHT, CARLTON J
GIETL, RUCY E.
GOLDBERG, JCEL
GUDITUS, CHARLES 4.
GUY JR, KENNETH H.
HAGEMEYER, RICHARD h
HALL, RONALD W.
HAMPTON, THOMAS E.
HILL FREDERICK W.
HINRICHS, ROY S.
HCOGSON, PAUL M.
HOGHAUG, HAROLD T.
HOROWITZ, IRVING L.
HUNTER, ELVIN M.
INGRAM, THEODORE
JENKINS, JOSEPH R.
JETTER, EVERETT V.
JONES, JANIE L.
JORGAN, :ENNETH F.
KAFFER. FREE C.
KARNES, JAMES B.
KJOS, CSCAR E.
KRUSKOP, LE ROY L.
LANGERMAN, PHILLIP D
LITTRELL, JOSEPH J.
LUFF, ANDREW C.
MANNING, GEORGE E.
MARTIN, LCREN
MARTIN, WALDO D.
MEYERS, LARRY D.
MILLER, JCHN Re
MILLS, BOYD C.
MURRY, CLAIR A
NIHAN, GECRGES L
C NEILL, JACK H.
PEEL, NANCY O.
PRATER, RCBERT L.
RELYEA, GLADYS M.
RELYEA, GLACYS M.
RICE JR, JOSEPH A.
RC8INSON, MENDEL L.
SCHORLING, HORACE O.
SIMONS, ROBERT M.
SNOW, JCHN W.
SPRANKLE, NORMAN He
STEPHENS, ROBERT L.
STRUCK, JCHN W.
TAKIS, JCHN P
TATSCH, CLINTON E.
TEMPLE, CHARLES M.
ThomRSCN, RANDALL L
TIFT, KATHERINE F.
TURNER. ERWIN
TURNER, RCBERT E.
VANTRUMP, WILLIAM F.
VINCENT JR, WALTER C

DATE

1932
1932
1965
1943
1949
1568
1971
1948
1S68
1954
1968
1963
1956
1937
1965
1955
1970
1949
1971
1971
1965
1972
1960
1970
1950
1942
1964
1965
1971
1939
1963
1971
1971
1932
1969
1969
1941
1966
1954
1969
1568
1958
1955
1971
1973
1970
1968
1970
1967
1972
1973
1954
1.967
1962
1937
1937
1971
197C
195C
1969
1966
1971
1969
1956
1972
1970
1970
1972
1971
1958
1957
1961
1972

AUTHCR

WALSTON, HARRY W.
WARNER, JAMES C.
wEEDE, GARY D.
WENDT, CCNALD C.
WHITE, ALVIN M.
WILBUR, LCUISE
WILLIAMS, ROBERT T.
WGOLDRICGE, ROBERT

PATN

AUTHCR

BRILEY, FRANK E.

PERS

E

GATE

1970
1962
1967
1962
1,;5e
1931
1965
1961

CATE

1967

GATE

.967
1967
/958
1937
1965
1964
1967
1966
1970
1970
1954
1968
1971

DATE

1960

DATE

1952
1968
197C
1962
1968
1972
1967
1971
1965
1967
1971
1968

AUTHCR

COCHRAN, GECRGE C.
GCSSAGE, LOYCE C.
hISER, PAUL T.
HUMBLE, MILFORD K.
IACUBELLI, JOHN L.
JAHRMAN, QUAIN K.
KACHELI STANLEY
KEIL, RAYMOND L.
KRUPPA, RICHARC A.
MC NEILL, JOSEPH G.
C NEILL, JACK H.
STAMM, HAROLD S.
SUNDIN, RCBERT L.

PHYS

AUTHCR

GROTE, CHARLES N.

PLAS

AUTHCR

CANTOR, RCBERT L.
ENVICK, CGNALD D.
ENVICK, RCBERT M.
GCLOMB, ARTHUR E.
KAISER, HENRY
KILLAM, JACQUELINE
NISH, CALE L.
CLSEN, GECRGE A.
RUNNALLS, JAMES J.
STEELE, GERALD L.
THCRNTCN, ROBERT W.
ZCOK, WAYNE H.



PLAC

CATE

1967
1969
1945
1972
1970
1970
1953
1972
197C
1968
1963
1963
1970
1968
1965

197C
1S68
1970
1971
1962
1973
1971
1972
1969
1944
1973
1966

197 1
1970
1971
1971
1972
1962
1973
1973
1956
1967
1966
1947
1965
1971
1954
1962
1972
1969
1969
1969
1972
1972
1971
1972
1967
1972
1958
1968
1972
1971
1972
1971
1962
1971
1969
1971
1962
1971
1972
1971
196 7
197C
1968
1968
1969

POLAR

CATE

1963
1973
1972
1966
1965
1954
1971
1971
1970
1973
1971
1971
1973
1972
1969
1966
1968
1972
1968
1971
1967
1973
1972
1970

DATE

1968
1967
1961
1970
197 1
195C
1969
197C
1969
197C
1967
1956
196E
1964
1969
1967
1961
1971
1970
1968
1970
/970
1969
1971
1950
1968
iS71.

1969
1971
1968
1957
1970
1971
196 1

AUTHOR

ALLEN, JAY M.
EARNETT, LECNARD J.
CAMBRIA, SOPHIA T.
CHERRY, ROGER W
CCHEN, CHESTER G.
CCX, ROBERT L.
CUONY, EDWARD R.
CETRICK, RONALD L.
CRENNAN, JERRY D.
CUGGER, CECIL W.
ELMGREN JR, G. THEOD
ERWIN, CLIFFORD F.
FLUCK, BRYAN V.
FRISBY, RUSSELL C.
FUGLSBY, GLEN O.
FULLER, FOSTER D.
GALLAGHER, JAMES E.
FAY ES, BILLY O.
HILLSMAN, SALLY
HOLMES, LCNNIE A.
JACKSON' THOMAS A.
KEMELGOR, BRUCE H
KISTLER, CALE E.
KORB, AUGUST W
LEAVITT, WILLIAM C.
MAC DONALD, MANLEY E
MARTIN, LCREN
MATTESON, GERALD R.
MC CLURE, CLOIS A.
NIENHAUS, BERN ARC J.
NORTON, ELIZABETH N.
C CONNELL, JOHN F.
OLSON, RICHARD R.
PODVLA, M. WAYNE
PRATER, RCBERT L.
PREWITT, ROGER W
PRICE, ROBERT G
RAMP, WAYNE S.
RAYFORD, ERWIN W.
RIETH, CLAUDE E.
ROBINSON, CLARK N.
ROBINSON, ORIN R.
ROSENQUIST, BARBARA
RUMPF, EDWIN L.
RUTHERFORD, WILLIAM
SAINTY, GEOFFREY E
SCHENCK, JOHN P.
SCHRAMM, CWAYNE G.
SHERRELL, EUGENE G.
STUART, WILLIAM R.
TATE, JCEL C
THOMPSON, GUERN K.
THOMPSON, RANDALL L
TICHENOR, HAROLD D.
TOUD, JCHN
TREGG, JOFN W.
TROOBOFF, BENJAMIN M
TRUDEAUp TERENCE J
UBELACKER, SANDRA C.
VINCENT JR, WALTER C
WANGER, RUTH
WARNER, JAMES C.
WASHBURN, KENNETH R.
WATERSTREET, DONALC
WEBB, R. IAN A.
WENDT, DONALD D.
WERTHEIM, JUDITH B.
WIED, ALEXANDER F.
WOMACK, WILLIAM M.
WCMMACK, CHARLES H.
WOOD, GRANT R.
tsRIGLEY, MARGARET
LOOK, WAYNE H.
ZUDAK, LAWRENCE S.

AJFHCR

ALLEN, WILLARD A.
COLLIER, JAMES A
CRCY, FLCYD E
CAVIS, JIM L.
ECKER, LCUIS G.
GALE, STEVE
GARRET T, ARTHUR M.
GORDON, KENNITF G.
GRANNIS, GARY E.
GUENTZLER, WILLIAM C
FCGHAUG, HAROLD T.
JANECLKC, RCBERT J.
KIKER, CHARLES M
KOEFLER, MYRON
LOCKE, LEWIS A.
LUCK, WILLIAM E.
LUNDY, LYNDALL L.
PISANI' JOSEPH R
RINCK, JOE A.
SCHMIDT, HOWARD R.
SULLIVAN, JAMES A.
TAYLOR, HENRY T
WEATHERS, RICHARD G
WEBSTEH, JAY L.

PRI1=
AUTHOR

ARNOLD, DANIEL S.
COATES, NCRMAN
CCOPER, JACK H.
EGGERS, JERRY R.
EVEN, MARY J.
FOLTMAN, FELICIAN F.
FALL, CLARENCE E.
HALL, JAMES R.
FIRSCHI, HARVEY C.
FOENES, RCNALD L.
HUMBERT 3, JOHN J.
IRGANG, FRANK J.
JOHNSTON, WALLACE L.
KAVICH, LAWRENCE L.
KELLER' LCUISF J.
KGHNp UIXIE A.
LA BOUNTY JR, HUGH 0
LINKSZ, JAMES J.
LONG, GILBERT A.
LYNN, WILLIAM L.
MC CRACKEN, JOHN D.
MONROE' ALLEN L.
MORGAN, JIMMY B.
C NEILL, JOHN N.
PALMER, HAROLD G.
PARKS._ CARRELL L.
PC8cRYS, EUwAO k.
RUTHERFURC, WILLIAM
SCHAEFER, ROGER A.
SHULTZ, FRED A.
STAM,i, FAROLD S.
THOMAS' JOSEPH K.
TUTHILL, RUSSELL
VANCERwELL, ALLEN R.
/JCL, HENRY R.



PRAR
..woorool..

AUTHCR

SING, KENNETH L.
CHAMBERLAIN, DUANE G
CAVISON, HAROLD J.
CUNCAN, GLENN S.
FETTERMAN, ELKIE R
GOSS, ANTHONY J
KEEP, RCGER L
MC KENZIE, CHARLES R
POORE, ALFRED H.
TAYLOR, CYRUS E.
WELSH, BARTON W.
YOHO, LEWIS W.

PRED

AUTHCR

ANOERSCN, EDWARD T.
ASHLEY, JACKSON W.
ATHANASICU, ROBERT B
AUCKER, JCHN R.
BEACH, CHARLES K.
EEHM, HARLEY D.
BLOCK, RUCOLPH Co
SORT Z, WALTER R.
BOYDEN, LLOYD R.
BOYER, CAROLINE K.
BROADHURST, JOHN C.
BROE, JOHN R.
CHILSON, JOFN S.
CHUANG, YING C.
CLAUSEN, JOHN N.
CCHENt JERRY M.
COX, STEVEN G.
C AMBROSIC, VINCENT
DEAN, C. THOMAS
DITTENHAFER, CLARENC
DRAKE, LAWRENCE C.
CYKE, EUGENE L.
ELK INS, RICHARD L
ELLIOTT, EARL S.
ELMER, FRANCES W.
ENSMAN, LEO M.
EVANCHO, MICHAEL
FARABAUGH, MARTIN P.
FAUROT, LYLE M
FLEMING, JOSEPH W.
FRYKLUNC, VERNE C.
GAINES, THOMAS R.
GARNER, CAREY C.
GIACHINC, JOSEPH W.
GOLDMAN, ROBERT C.
GRIFFIN, JAMES F.
HACKETT, EDWARD V.
HARRIS, VIRGINIA J.
hAUGO, RICHARD R.
HOLLINSHEAD, MERRILL
HORINE, JOHN W.
HYDE, THCMAS E
JARVIS, JCHN A.
JELDEN, CAVID L.
JENKINS, FARRELL T.
JENKINS, NORMAN L.
JCHNSON, MARVIN E.
JCHNSON, RAY A.
JONES, GUY R.
KAPES, JEROME T.
KOUTNIK, PAUL G.
KRANTZ, MATTHEW B.
KRUBECK, FLOYD E.
KUNTZ, ELMER L.
KURTH, EDWIN L.
LACROIX, WILLIAM J.
LARSON, RAYMOND H.
LGWMAN, CLARENCE L.

CATE

1941
1954
1531
1950
1966
1972
1573
1971
1954
1955
1971
1959

MICHIE, JACK
MILLER, AARON J.
MILLER, CLARENCE M.
MOORE, LELAND B.
NAIR, RALPH K.
NEEDHAM, RAYMOND J.
NESWICK, LAWRENCE G.
PARKHILL, GEORGE De
PATTERSCN, JOHN R.
PEERSON, RICHARD H.
PITTMAN, FRANK M.
PGDVIA, M. WAYNE
CUICK, CTHO J.
RALSTROM, STIG E.
REHOWI, GLEN E

PR ED..,
AUTHCR

RICHARCSCN, ROBERT B
RISHER, CHARLES G.DATE ROBINSON, FRANK E.
RYAN, RCBERT D.
SANDMAN, CHARLES W.
SCHULTZ, IRWIN J.
SCOTT, CHARLES P.
SENTENEY, GEORGE W.
SOURS, CHARLES F.
STALLINGS, DANIEL N.
STONE, THCMAS C.
STOUGH, KENNETH F.
STOUGHTCN, ROBERT W.
SULLIVAN, THOMAS W.
THORPE, CLAIBORNE B.
TORBETT, DANIEL L.
TUCKER, CASEY A.
LXER, JOHN E.
VACEK, WILLIAM Le
VAN 00T, BENJAMIN H.
WIGHTWICK, BEATRICE
WITT, NORMAN E.
WCULORIDGE, ROBERT E
WRIGHT, LAWRENCE S.
YEAGER, LOWERY D.
YOUNG, ROBERT W.
ZIMMER, THEODORE A.

1970
1971
1965
1970
1541
1967
197C
1971
1972
1966
1545
1962
1965
1967
1955
1969
1968
1965
1951
1972
1966
1962
1972
1567
1967
1957
1947
1966
1973
1937
1533
1555
1565
1549
1971
197C
1567
1961
1965
1952
1961
1973
1953
1971
1969
1969
1959
1971
1971
1971
1968
1970
1954
1968
1955
1971
1951
1967

PRNT

AUTHOR

ARONSON, NORMA
EANZHAF, ROBERT A
BLACK, RALPH R.
CHERRY, ROGER W
CCX, ROBERT L.
EVERETT, GEORGE A.
FRANTZ JR, NEVIN R.
GLOGOVSKY, RONALD J.
GOETZ, ROBERT E.
HANSBURG, HENRY
HERR, JAMES F.
HOBBS, ACCISON S.
JENKINS, JOHN D.
JENKINS, REESE V.
KEMP, WILLIAM H.
NELINE, CHARLES W.
MEYERS, ALBERT
MOREHEAC, JAMES C.
MOSS JR, JEROME
PUFAHL, VIRGIL R.
RAYFORD, ERWIN W.
RICE, CHARLES M. M.
RICHARCS, THOMAS A
FIETH, CLAUCE E.
SCHEMPF, KENNETH W
STRANDi3ERG, C. E.
WEIR, ThOMAS S.
WILSON, MICHAEL C.
YARRINGTON, HOLLIS R

1968
1566
1568
LS7C
1950
1965
1971
1938
1970
1565
1970
1972
1954
1969
1972

CATE

1967
1553
1955
1964
1565
1945
1943
1955
1965
1965
1969
1968
1955
1967
196E
1965
1965
1967
1962
1932
1949
1969
1961
1954
1565
1966
1965

DATE

1967
1972
1959
1972
1970
1972
1967
1970
1958
A935
1970
1971
1969
1966
1966
1965
1967
1971
1960
1969
1567
1558
1572
1566
1972
1563
1955
1569
1570



PRO8

AUTI-OR

ANOERSCN, DONALD N.
BABCOCK. JAMES G.
BAKER, GLENN E.
BAKER, RONALD O.
BIES, JOHN O.
BRENNER, CHARLES J.
COLCLASER JR, ROBERT
CORNWELL, RAYMOND L.
EASTON, CLIFFORD W.
EVEN, MARY J.
FERNS, GECRGE W.
FINCH, CURT IS R.
HANKS, WILLIAM S.
HARNEY, LEON T.
HARRISCA JR, PAUL E.
HOLT, IVIN L.
IVES, QUAY D.
KOUTNIK, PAUL G.
LINDEMEYER, RAY S.
ROWLETT, JOHN C.
SAGE, JAMES E.
SCHUMM, FRED C
SHEPPARC, LAWRENCE E
STEPHENSON, DONALD J
TEEL, CEAN A.
WALLS, W. DALE
NEHRU, ROBERT

PROC

DATE

1963
1969
1966
1968
1972
1968
1968
1961
1971
1971
1962
1969
1966
1967
1955
1972
1971
1968
1954
1960
1971
1972
1967
1970
1967
1964
1968

DATE

1968
1936
1971
1568
1971
1949
1958
1969
1971
1948
1970
1971
1967
1969
1969
1972
1971
1971

DATE

1967
1966
1967
1953

PRt)G

CATE

1966
1967
1966
1972
1964
1969
1967
1967
1964
1S171
1969
1970
1973
1965
1970
1970
1558
1967
1967
196S
1169
1;6S
1967
1969
1963
1964
1968
1965
1970
1969
1971
1967
1'372
1971
1970
1964
1969
1969
1969
1965
1969
1970
1972
1972
1971
1969
1965
1965

AUTHOR

AGUIRRE, EDWARD
ARMSTRONG, WILLIAM H
EALLARC, JOHN R.
BALZER, EUGENE W.
BECK, JCHN R.
BECKHAM, JOE W.
BENSEN, JAMES M.
BENSON, M. J.
BERTRANE, CLINT A.
BOCKMAN, CAVID C.
CAMPBELL, GORDON
CHRISMANt JOSEPH P.
COLLIER, JAPES A
CANNENBERG, RAYMOND
GALLINELLI, JOHN W.
GIERKE, EARL W.
GLAZENER, EVERETT R.
GRIFFITH, JOHN L.
HAHN, MARSHALL S.
HANCOX, FREDERICK J.
HARMON, JAMES S.
HASKELL, ROGER W.
HEYEL, CLARENCE L.
HOCH, EMIL H.
HOUSEHOLDER, DANIEL
LEASE, ALFRED A.
LUNDY, LYNDALL Ls
MANCHAK, PAUL J.
PC NAMARA, JAMES F.
POEGENBURG, LOUIS A.
NAROFF, ARNOLD
NORTON, RCBERT E.

IC NARA, JAMES S
PHILLIPS, THOMAS G.
RICHARCS, KENVYN B.
PCKUSEK, H. J.
RUGGLES STANFORD D.
SEAL, MICHAEL R.
SHULL, IOWA RD I.
SIMICH, JACK
SMITH, CARRELL L.
SMITH, FREDDY J.
STEPHENS, KENT G
STILLMAN, NEIL J
TIFT, KATHERINE F.
WARNER, RICHARD A.
WEFFENSTETTE, WALTER
YFF, JOOST

PROR

AUTHCR

CHARLESWORTH, KENNET
ELLINGTON, MARK
FRYE, BILL J.
GAVIN. GORDON 0.
GUNDERSCN, ORLEY D.
HAUER, NELSCN A.
LAPPIN, ALVIN R.
LEAVITT, WILLIAM C.
LINDAHL, DONALD G.
PARBURGER, EDWARD F.
PC NEILL, JOSEPH G.
MILLER, JACK C.
MOONEY, JAMES J.
NIELSEN, ERWIN Eft
PREITZ. CLARENCE H.
SPAZIANI, RICHARD L.
TATE, JCFN B.
WIGGS, GARLAND D.

PROD

AUTHCR

COLLONS, RODGER C.
HAUENSTEIN, ALBERT D
MAGOWANt ROBERT E.
TAGGART, LEO R.

PROJ

AUTFOR

BAKER' GLENN E.
BLEEKE, MILTON H.
DUFFY, JOSEPH W.
HANSEN, PFILLIP W.
ILOTT, JOHN F. D.
KLEHM, WALTER A.
PORTER, SAM R.
WEST, WILLIAM E.

AUTHCR

ACHILLES, CHARLES M.
ALLEN, DAVID

CATE EARTELt CARL R.
BELL, CLAUDE A.
HAHN, BRUCE J.
HAMMOND, FOWARD R.
HORTON, GEORGE R.
JACKSON, PETER A.
JOHNSON, ELOUISE E.
KINZY, CONALD W
SEARS JR, WCCDROW H.

1966
1968
1958
197C
1969
1937
1962
1969

DATE

1967
1962
1959
1964
1953
1971
1967
1965
1967
1973
1971



PRSH

AUThCR CATE

BEDwELL, NORMAN W.
8I8B, FERMAN L.
BRENHOLTZ, HAROLC R.
CANADA, BRIAN L.
CCX, STEVEN G.
FUR IA, JOHN J.
JCHNSJN, ELOUISE E.
JORDAN, THOMAS F.
PAYZER, MARVIN F.
RUBIN, MCRRIS M.
SCHURE, ALEXANDER
SHRADER, ROBERT F.
UNDERHILL, CHARLES M

READ

AUTHOR

BROWNRIGG, JERRY R.
CALHCUN, MARJORIE R.
CRAKE, LAWRENCE C.
CREW, ALFRED S.
EVEN, MARY J.
FIELDS, OWEN F
FROELICH, DONALD M.
HANSBURC, HENRY
HOUSEHOLDER, DANIEL
HOUSKA, JCSEPH T.
LEASE, ALFREC A.
LOPEZ, CANIEL C.
MASON, EMMETT E.
MC CAIN, JERRY C.
MC KELL, WILLIAM E.
MILLER, WILBUR R.
RANDLEMAN, ROBERT R.
RICHARCS, KENVYN B.
WEBER, ROBERT D.
WOLFE, JAMES M.
YOUNG, TALMAGE B.

RECR

AUTHOR

BIEDLER, JOHN S.
FARNING, MAX C
KAUMEHIEWA, ALSON I.
PATE JR, COVE H.

RELG.011.
AUTFOR

UNDERHILL, CHARLES M

RECT

AUTHOR CATE

CHAPMAN, GEORGE L1951 CLARK, CHARLES G1952 CONLEY, FRANKLIN
1957 CRIST. LEROY
1972 ELKINS, RICHARC L
1568 EVERSOLL, ROBERT I.193C FOLEY JR, DENIS J.
1967 FRISBY, RUSSELL C.1942 GERBRACHT, CARLTON J1954 HAGEMEYER' RICHARD H1950 HULLMAN, DON H.1950 JAHRMAN, CUAIN K.1967 KREJOIEp ROBERT V.1968 LASON, IRVING W.

MALLARY, BENJAMIN E.
MEHALLIS, GEORGE
PELLMAN, ROBERT A.
MESSERSCHMICT, DALE
MILAN, JOSEPH E
MINKEVICH, GEORGEGATE NEUFELD, JACOB A.
C DELL, ROBERT D.
RESSLER, RALPH
RUTHERFCRC, WILLIAM
SCHERER, HARLAN L.
SCHILL, WILLIAM J.
SENTENEY, GEORGE W.
SIMONS, ROBERT M.
SIRO, EINAR E.
SOURS, CHARLES F.
UBELACKER, SANCRA C.
VAN BENSCHOTEN, RAYM
WALDORF, ROBERT J.
WALSH, RAYMOND Jo
WEIR, ELDON L.
WHITE t CAVID L.
WIERSTEINER, SAMUEL
WILSON, ROGER J.
WINSEMAN JR, ALBERT
%CIO, KENNETH M.
WOOD, GRANT R.

1962
1970
1966
1962
1971
1972
1970
1535
1963
1971
196
19

4

1569
1959
1970
1960
1961
1970
1971
197C
1953

DATE

1958
1972
1969
197C

CATE

1968

RES

AUTHOR

EAILEY, GERALD C.
BRITT, ROBERT O.
EPSTELN, JACK F.
KING, IFCPAS G.
LINCBECK, JOHN R.
MAC LEAN JR? C. B.
PARTINEL, LEONARCO
NELSON, ORVILLE W.
CS8CRN, JIMMIE 0
ROSS, RAYMONC J.
SCHRUECER, PAUL E
TALKINGTON, JOE E.
WOODS, WILLIAM H.

1972
1972
1968
1961
1572
1971
1967
1968
1945
1960
1971
1964
1968
1969
1532
1963
1957
1567
1972
1972
1568
1963
1966
1562
1960
1961
1955
196S
1945
1969
1971
1971
1971
1965
1970
1973
197C
1970
1969
1S61
1970

DATE

1564
1566
1571
iS58
1558
IC63
1972
1967
1972
1506
1573
1562
.1571



SAFE

AUTHOR

ANDERSON, KERMIT P.
BECKHAM, JOE W.
EIRN9ACF, SIDNEY B.
BRACEY HYLER J.
BURGHARCT, WILLIAM F
CNARLESWORTH, KENNET
COBURN, JAMES M.
COMSTOCK, THOMAS W.
CRESSMAN, PAUL L.
ESTABROOKE, EDWARD C
ESTABRCCKE, PAUL L.
FUGAL, GLEN R.
GILLASPY, ROY E
GILLILAND SR, LONNIE
hAGGLUND, GEORGE S.
HESS, HARRY L.
HICKS, CAROL E
HOPPER, CHARLES h.
HUGHES, WAYNE P.
FUMBLE, MILFORD K.
KASSAY, JOHN A.
KIGIN, DENIS J.
LINIAARDT, RICHARD E.
LOCKE, LEWIS A.
LOVELESS JR, SIDNEY
NICHOLS JR, GEORGE V

CHARLESHARLES W.
PRUST, ZENAS A.
TURNER, WILLIAM C
WALLACE, NORMAN E.
WHITE, CHARLIE H
WILLIAMS, WILLIAM A.

SC IN

AUTOR
ADAMS, JOHN V.
BUXTON, ROBERT E.
CHAMPION, GEORGE
COLEMAN, WAYNE D.
GOWNS, WILLIAM A.
DRISCOLL, EDWARD F
EISS, ALBERT F.
ENGELBREKTSON, SUNE
GERNE JR, TIMOTHY A.
GRIFFIN, RAYMOND V.
GROTE, CHARLES N.
JENKINS, REESE V.
KLEIN, CHARLES T.
KLEINBACH, MERLIN H.
KOHLER, RICHARC C.
LJOSTAD, ROCNEY A.
NUL, ROBERT F.
PERSHERN, FRANK R.
REM ICK, EDWARD L.
RONEY, MAURICE W.
SHOEMAKER, BYRL R.

SHE T

AUTFCR

SNITZ, RUBEN H.

DATE

1967
1969
1942
1969
1950
1968
1969
1969
1934
1939
1935
1950
1973
1955
1966
1969
1973
1971
1942
1937
1970
1959
1971
/969
1969
1971
1553
1964
1973
1968
1972
1959

DATE

1947
196C
1965
1967
1968
1964
1954
1961
1967
1965
1060
1966
1942
1959
1951
1965
1967
1967

1964
1957

CATE

1931

SEIC

AUTHOR DATE

AKEY, WAYNE W.
ATHANASICU, ROBERT B
BECK, RICHARD W.
BENSON, WILLARD A.
CHAPMAN, GEORGE L
CLARK, CHARLES G
COHEN, JERRY M.
CUMMINS, CARL C.
CAUGHERTY, RONALD D.
CENT, JAMES A
CODGE, ARTHUR F.
DOUTT, RICHARD F.
EHRENBORG, JOHN D.
FARNING, MAX C
FAUROTT LYLE M
FLEMING, JOSEPH W.
FOLEY JR, DENIS J.
FULLER, FOSTER 00
HAKANSONx JOHN W.
HENRY, GEORGE F.
FULLMAA, DON H.
JAHRMAN, QUAIN K.
JARVIS, JCHN A.
JCHNSON, MARVIN E.
JOHNSON, RUFUS G.
JOHNSTON, WALLACE L.
KETCHAM, GEORGE W.
KUNTZ, ELPER L.
MAC DONALC, MANLEY E
NALLARY BENJAMIN E.
PC KENZIE, CHARLES R
POUTOUX, ALFREC C.
NEUFELO, JACOB A.
C DELL, ROBERT D.
SCHERER, HARLAN L.
SCHILL, WILLIAM J.
SIRO, EINAR E.
SULENTIC/ MILO N
TRUDEAU, TERENCE J
VYAS, PREPILA H.
WHEELER, CAVID N
UILMOTT, JOHN N.
WINDLE, JIM L.
WINSEMAN JR, ALBERT
WITT/ NORMAN E.
WOLD, KENNETH Me
WOOD, GRANT R.
YUNG, JOHN E.

SELF

AUTHOR

ABITIA, FREDDIE
BLACK, RICHARD W.
BRAUN. ROBERT W.
CARPENTER, THOMAS E.
FARRIS, JAMES N.
HARRISON JR, PAUL E.
JANECLKC, ROBERT J.
KERWOOD, ROBERT V.
LANCECKER, LOUIS
LINNICK, IDA
PO GINNIS, PATRICK T
t4INKEVICH, GEORGE
NEE, JOHN G
SIEVERT, NORMAN W.
SIMICH, JACK
WASOYKE, RAYMOND G.
WERTHEIM, JUDITH 8,
WILBER, GEORGE O.
1AONGT LA VERNE B
WOOLF, WILLIAM D

1952
1969
1971
1955
1972
1972
1969
1957
1971
1972
1935
1965
1963
1572
1973
193
196i

1967
1954
1971
1964
1953
1955
1945
1968
1963
1968
1944
1932
1971
1948
1968
1963
1960
1961
1949
1973
1972
1967
1972
1941
1968
1965
1969
1961
1970
1965

CATE

1971
1973
1971
1971
1969
1955
1971
1967
1969
1949
1972
1972
1972
1971
1965
1971
1971
1341
1973
1972



SIML

AUThCR

ALTUS, CAVIC M.
BRUNTLETT, JOHN E.
CU VALL, JOHN
HILDEBRANDT ROBERT
KOEHLER, MYRON
RANDOLPH', JAMES R.
RUMMELL, WINFIELD R.

SKIL

AUTHOR

ALLEN, JOHN C.
ARONSON, NORMA
BAKER, NORMAN A.
BECKER, CEROLD W.
BENDER, MICHAEL
EIEKERT, RUSSELL G.
ELANKENBAKER' EDWIN
HORTZ1 RICHARD F.
BGXX, WILLIAM R.
BROWN, JAPES T
CALDER JR, CLARENCE
CHASTAIN GARY K.
GLENDENNING, LEE R.
COLE. CARRELL D
CROY FLOYD E
CUSHING, NELSON N.
D AMBROSIG, VINCENT
CEADY, JOHN J.
DEAN, RCBERT D.
CENOVA, CHARLES C.
COTY, CHARLES R.
EASTON, CLIFFORD W.
EDSTROM, CARL A
ESTLE, EDWIN F.
FAGAN, RAYMOND E. B.
FLUG, EUGENE R.
GEDEON, DAVID V.
GIMBEL, ARM IN F.
GRUNW4LC, WALTER
CUNTHER, THERESA C.
HACKLER, CLYDE M.
HAILES, CHARLES W.
HANSON, ROBERT R.
HARRELL WILLIAM R
FENAK, RICHARD M.
HEYEL, CLARENCE L.
FOFER, ARMAND G.
HOUSES ELAINE
HUDSON' DONALD W.
HURLEY, CARL E.
IRVINE, FLEET R.
JAGEMAN, LARRY W.
JANECZKC' RCBERT J.
JOHNSON, RAY A.
JOLLY, FRANK H.
KASSAY, JOHN A.
KIEFT, LEWIS D.
LARUE, JAPES P.
LICHTBLAUt LEONARD R
LINCAHL' LAWRENCE G.
LOCKETTE' RUTHERFORD
LOW' FRED G.
LUTZ, RCNALC J.
MANCHAK, PAUL J.
PANNIONt EDMUND J.
MARTIN, GORDON E
MARTINEZ, PETE
PC KENNA, CONSTANCE
PEERS" GARY C
MEYER, JOHN M.
MIDDLETCN, WILLIAM H
PILLER' JAMES A.
PILLS, BOYD C.
MOORE" BILLY M
NANNAY, ROBERT W.

NELSON' ORVILLE W.CATE NISH, DALE L.
NORTON, RCBERT E.1972 CAKS, MERRILL Me1973 CLSON" CAVIC 0,1972

1973 CRP., WILLIAM He
REBHORN, EON A,1972 RICHARCS"

[L
FREDDIE L1972 RICHARDSCN, ROBERT B1971 RIDLEY JR, WILLIAM H

RILEY, JOHN N.
ROWLETT, JOHN D.
SCHAGHT, ROBERT C.
SEIGLER, CLAUDE I.CATE SEGUIN, ARMAND M
SNYDER, VANCE B.
SOMMER, SEYMOUR A.
ST JOHN, CAVID R.
STANTON, PILORED B.
STEMMER, ROLANC C
SUESS, ALAN R,
SWANSON, RICHARD A.
THOMASp MAURiCE G.
WAISNtRy GARY L.
WHITE, CONRAD L.
WILLEMS ALVIN E.
WOOD, P IL TON E
WORTHING7CN, ROBERT

1969
1967
1971
1969
1971
1971
1970
1967
1972
1973
1964
1972
1972
1972
1972
197/
1969
1970
1959
1968
196j
1971
1972
1966
1954
1967
1971
1953
1968
1931
1971
1971
1970
1972
1971
1967
1963
1970
1972
1971
1968
1968
1971
1971
1970
1S7C
1970
1968
1958
1944
1956
1963
1969
1965
1972
1972
1970
1971
1972
1969
1962
1971
1967
1973
1970

STIG

AUTHOR

ANDERSCN, W. C.
BEED GALER W.
CHRISTCFFELt FREDERI
DETWILER SR, WAYNE L
DRAWDY, LARRY A.
CRALEKt STANLEY J.
HUSS, WILLIAM E.
JOHNSON, VERNER B.
LEAVITTt WILLIAM C.
PALEY" LONALD
PILLS, EARL S.
POLESZAK, LEONARD J.
SARGENT, WILLIAM T.
THOMAS, CHARLES L.

SUPR

AUTHCR

BAKAMIS, WILLIAM A,
BAUGHER RICHARD W.
BAYNE, GEORGE K.
BIKKIEt JAMES A.
BLANTON, LLOYD H.
BOWDOINt PAUL
BRANDON, GEORGE L.
CHRISTOFFEL, FREDERI
CCTRELL, CALVIN J.
CRESSMANt PAUL Le
CRUDUEN, PAUL B.
EDWARDSp JOHN T.
EISENBERG' WILLIAM L
EISS, ALBERT
MEGAN, HAROLD J.
FOLTMAN' FELICIAN Fe
GILBERT, HAROLC Go
HAMMACK, CHARLES fl.
HEGER' ROBERT
JOHNSON, VERNER B.

1961
1967
1967
1970
1965
1970
1972
1972
1967
1970
1972
1960
1971
1970
1973
1960
1C7/
1971
1938
1973
1962
1968
1968
/970
1970
1970
1973
1958

DATE

1954
1970
1960
1971
1971
1950
1951
1966
1969
1949
1971
1969
1956
1964

DATE

1951
1972
1972
1973
1970
1966
1952
1960
1960
1.934
1S44
1970
1947
1954
1971
1950
1955
1967
1S68
1966



KGHRAM GEORGE E.
KU, GEORGE C
LEAVITT, MAX V
LESTER, SEELIG L.
LINE, JOHN D.
LONG, GILBERT A.
LOVELESS JR, SIDNEY
LUFF, ANCREW C.
PAGISDS, JOEL H.
MALIK, JOSEPH A.
MANNING, GEORGE E.
MANSFIELD, WESLEY B.
MARSHALL, CHARLES R.
MC CRACKEN, JOHN D.
MC ROBBIE, J. M.
MERTL, OTTO
MICHEELS, WILLIAM J.
PILLER, JACK D.
MORRISEY, THOMAS J.
CLIVERg WILMOT F.
PARNES, SIDNEY J.
PEARSON, WILLIAM W.
PENDLETCN, JOHN T
PETERS, DCNALD F.
POLK, HARCLC J.
RICE, DICK C.
RIETH, CLAUCE E.
RIMLER, GEORGE W.
ROW EN, PILTCN S.
SARGENT, WILLIAM T.
SAWYER, CAVID E.
SCHANK, KENNETH L.
SCHOEPPLER, JACOB
SCHORLING HORACE O.
SCHOTT, WILLIAM J.
SECHREST, CHARLES H.
SECKENDCFF, ROBERT S
SMITH, FARMER S.
SMITH. IRVING G.
SGULE, CAVID H.
STANGER, NORMAN R.
STEEB, RALPH V.
STEVENSCN, JAMES E.
STEWART, WILLIAM J.
TATE, hARCLO S.
TAXIS, CAVID O.
TCBIN. GERALD W.
TUXHORN? SCOTT E.
VINEYARD, BENNY S.
WALKER, LLOYD R.
WARD, CARRELL L.
WASDYKE, RAYMOND G.

TECH

AUTHOR

ALLEN, DELL K
BANZHAF, ROBERT A
EARICH, CEWEY F.
BEATTY, CHARLES J.
BLOCK, MURRAY H.
BRAME, WILLIAM E.
ERUECKMAN JR, JOHN C
CALERO, THOMAS M
CALEY, PAUL C.
CCLE, CARRELL C
COLLIER. JAMES A
CUMMINGS, LAWRENCE J
FEC IK, JOHN T.
FOSTER, ROBERT J.
FRITZ, ROBERT C.
GALLEY, DAVID S.
GALLUP. LELLAND L.
GAUTHIER? MICHAEL K
GRAY? ThCPAS E.
GUENTZLER, WILLIAM C
GYSLER, RANCOLPH L.
HALF IN. HAROLD H
HAMPTON, THCMAS E.
HANSEN, JCHN R.
HAUSER, RCGER E.
HONEYCUTT, BILLY J

1952
1972
1972
1944
1971
1970
196S
1955
1568
1568
1571
1976
1971
1970
1963
1954
1941
1971
1965
1967
1954
1967
1973
1959
1969
1966
1966
1969
1969
1956
1 972
1965
1958
195G
1954
1953
1960
1569
1969
1966
1967
1959
1953
1968
1951
1962
1972
1967
1962
1546
1971
1971

DATE

1973
1972
1961
1967
1953
1967
1969
1972
1969
1972
1973
1969
1970
1969
1960
1969
197C
1972
1C7C
1973
1971
1973
1950
1970
IS71
1973

HUNTERe ROBERT F.
JENKINS, REESE V.
KAPLAN, WILLIAM A.
KEIM, LAWRENCE
KEMELGCR, BRUCE h
KRAFT, RICHARD H.
KURIEN, CHEMPALATHAR
LARSON, CELMAR L.
PANGANELLI, FRED C.
MAUER, DONALD E.
METZLER, JOHN h.
MIDILI, JCHN A.
MILLER, MARK E.
PONGERSON, MARTIN C.
MGRGAN, CARYLE W.
NEUBAUER, GEUHARCT W
OLSON, DELMAR W.
CRLANOC, FRANK J
CTTERSON, PEDER A.
PIERSALL, ARNOLD C.
FOELZER, IRENE A
CUTER, GEORGE T.
RAY, REX E.
RELYEA, GLADYS M.
RINEHART, RICHARC L.
RUNNALLS, JAMES J.
SANCBERGI NINA M.
SHARMA, BALCEV R.
SHEPARD' JON M.
SIMONS, JEROLD J.
SONNY, JACOB
START, RONALD W.
STROM, IRVING E.
TREGILGUS, EARL P.
VAN GIGCH, JOHN P.
WALLACE, DONALD F
WRIGHT, JERAULD B.
ZAREISN, SULEIMAN

TEEF

AUTHOR

BARON, ANDREW W.
BETTIS, LLOYD E.
BURSE SR, LUTHER
CAIN, JCHN N.
CAMPBELL? GORDON
CHEEK, GERALD 0
CHRISMAN, JOSEPH P.
DAWSON, KENNETH E.
DILIBERTO, MENNO
EHRENBORGp JOHN De
FAGAN, BERNARD T.
FERNS, GECRGE W.
FINKELSTEIN, ABRAHAM
FRANCHAK, STEPHEN J.
GAINES, THOMAS R.
GIACHINC, JOSEPH W.
GIANINIg PAUL C.
GREENWALD, MARTIN L
GROTE, CHARLES N.
GRUNWALC, WALTER
HAHN, MARSHALL S.
HAMMACK, CHARLES R.
HARRISCN JR, PAUL E.
JAMES, CALVIN E.
JANZEN, JCHN W.
JENKINS, JOHN Do
JONES, CHARLES I.
KAGY, FREDERICK C.
KOHLER, RICHARD C.
LOEPP, FRANZIE L.
MANSFIELD, ROBERT T.
MARTIN, GORGON E
MONROE, H. B.
MORGAN, J. B.
MUSGROVE, WILLIAM R.
NELSON, HILDING E.
NELSON, HOWARD F.
CAKS, MERE ILL M.

1970
1966
1970
1966
1973
1967
1967
1964
1959
1966
1970
1970
1967
1968
1968
1956
1957
1972
1969
1964
1972
196r-
I96u
1937
1566
1965
1968
1967
1968
1967
1971
1962
1970
1954
1968
1972
1969
1569

DATE

1968
1971
1969
1970
1969
1972
1970
1965
1968
1963
197C
1962
1959
1971
1955
1944
1968
1972
196C
1968
1967
1967
1955
1963
1971
1969
1967
1959
195/
1970
1955
1972
1960
1961
19
1962
1953
1970



CLIVEk, WILMOT F. 1967
CRR, wILLIAM H. 197C LEMONS, OLIFTLN C. 1965
RFAHL, ALVIN K. 1970 LOEPP, FRANZIE L. 1970
POLESZAK, LEONARD J. 1969 LOPEZ, CANT EL C. 1 9

POWERS, G. PAT 1961 LYONS, RICHARD A. 1969
PREWITT, ROGER W 1973 MASSEY, HAL 1965
RALSTROM, STIG E. 1969 MC VICKER, HOWARD E. 197C
RAY, REX E. 1566 MOORE, BILLY H 1573
REBHORN, ELDON A. 1972 MORGAN SR, LEO D. 1966
REESER, GEORGE W. 1971 MUDGETT, ALBERT G. 1958
REPP, VICTOR E. 1970 MURPHY, JAMES C. 1972
RISHER, CHARLES G. 1953 NEWKIRK' LOUIS V. 1929
ROKUSEK, H. J. 1964 NYE, PHARES S 1972
RUDER, WILLIAM w. 1971 PANDOLPF, EUGENE J 1972
RUMMELL, WINFIELD R. 1971 PERKINS, NEAL B. 1962
SCHERER, HARLAN L. 1960 PETER, RICHARD F. 1970
SEEFIELC, KERMIT A. 1949 PRATZNEF, FRANK O. 1969
STANFIELD, FCSTER A. 1971 SALTEN, DAVID G. 1944
SULLIVAN, FRANK V. 1964 SANDMAN, CHARLES W. 1969
SUMTER, PAUL E. 1969 SHORE JR, THOMAS C. 1970
SWERDLCW, ROBERT M. 1969 SILVER, HARVEY A. 1967
TAYLOR, HENRY T 1973 STANGL, OTTO A. 1968
WALKER, JCE W. 1970 STEPHENS, GEORGE T. 1965
WA-:ZECI-A, EVERETT R. 1972 STOKES, VERNON L. 1971
WILLIAMS III, WALTER 1963 SULENTIC, MILO N 1973

SWANSON, RICHARD A. 1968

TEST TURNER, MERVYN L.
WAKS, SHLOMO

1968
1973

WALLACE, NORMAN E. 1968
AUTHOR DATE WARRICK, GLENN D.

WIGhTWICK, BEATRICE
19
1949

ANDERSON, ECWARD T.
ARMSTRONG, KENNETH E
ASHLEY, JACKSON W.
BECK, JCHN R.
BIEWALD, EDWARD C.

1970
1971
1971
1964
1969

WILCOX, T. GLADE
WILKINSON, GEORGE B
WRIGHT, LAWRENCE S.
WYNN, PHILIP D.
YOUNG, DARIUS R.

1957
1972
1954
1970
1968

BLUM, ROBERT E. 1965
BOX SR, MARSHALL R. 1967
BRAUN, ROBERT w. 1971
BROWN, WALTER E. 1971
EURCETTE JR, WALTER 1955 TOOL
BYROM, JOHN M. 1957
CASSIDY, EDWARD A. 1953
CHAMBERLAIN, DUANE G 1954 AUTHOR DATE
CLAWSON, LA VERE E. 1967
COBURN, JAMES M. 1969 80NDE, ROBERT G. 1964
COLGAN, FRANCIS E. 1967 DOUTT, RICHARD F. 1965
COLLONS, RODGER O. 1967 HANSEN, RUSSELL G. 1964
COMER, JOHN C. 1970 LAPPIN, ALVIN R. 1958
COZZENS, CHARLES R. 1965 LINTON, JOHN A. 1951
CRAnFORC JOHN E. 1941 SHEFFIELD, EVERETT A 1969
CAINES, JAMES R. 1968 SMITH, EARL M. 1971
DEMPSEY, DON G.
DILIBERTO, MENNO

1972
1968

VAN TASSEL, RAYMOND 1948

CUENK, LESTER G. 1966
EHRENBORG, JOHN D. 1963
FACE, WESLEY L. 1963
FAUROT, LYLE M 1973
FLUEGGE, LYNN R. 1972
GALLINGTON, RALPH O. 1947
GISRIEL, AUSTIN E.
GOLDMAN, ROBERT C.

1959
1971

TRAN.11111
GRANEY, MAURICE R. 1942
GUTH. THEODORE E
HACKETT, EDWARD V.

1973
1967

AUTHOR CATE

FARRIS, RICHARD
HARRI., ROBERT C.
HASH, JOHN A.
HENDRIX, WILLIAM F.
HENNIG, JAMES F.
HERRING, TOC H.
1.-ILL, EDWIN K.

1970
1970
1969
1967
1970
1962
1968

ALLEN, WILLARD A.
BATES, IVAN W.
COBURN, JAMES M.
KLEINTJES, PAUL L.
LOCKE, LEWIS A.
MARBURGER2 EOWARC F.

1963
1971
1969
1953
1969
1948

HILL, JOSHUA 1972
HOFER, JARREL 1969
HOLM, MELVIN G. 1972
hULLE, WILLIAM A. 1972
HYDE, THOMAS E 1973
JCHNSON, COUGLAS H. 1969
KOUTNIK, PAUL G. 1968
LANMAN. RICHARD W. 1953



AUTHOR DATE

AL-BUKhARI, NAJATI
ANDERWALD, CARL J.
ATTEBERRY, PAT H.
BADER, LOIS
BAKER, ALFRED E.
BASSERI, JAMSHIO
HOWELL, NORMAN W.
BIBB, HERMAN L.
BOXX. WILLIAM R.
BROPHY, JCHN M.
BROTHERTCN, WILLIAM
CROWN, WALTER C.
COCHRAN, GEORGE C.
CRUDDEN, PAUL B.
CUTLER, THECOORE H.
CANAHER, EUGENE I.
EARHART, CECIL IA R.
EVANCHO, MICHAEL
FAULOS, VINCENT R.
FLAHERTY, HUGH
FOLTMAN, FELICIAN F.
FRYE, RCYE M.
FRYKLUNC, VERNE C.
GHEEN, W. LLOYD
GOSSAGE, LOYCE C.
GRANDCHAMP, ROBERT J
HACKETT, EDWARD V.
HALL-. JAMES F.
HAMILTON, ALLEN T.
HARPER, HERBERT D.
HASKELL, ROGER W.
HEARN, ARTHUR R.
HEEP, RICHARD F.
HUBBARC, LOUIS H.
IACOBELLI, JOHN L.
JOHNSON, MARVIN E.
JULIAN, LESTER J.
KAPLAN, HAROLD
KURTH, EDWIN L.
LAND, SAMUEL L.
LEVENSON, WILLIAM 8.
LINCAHL, LAWRENCE G.
LITTLE, RICHARD L.
MC DOWELL, LEONARD C
MUSGROVE, WILLIAM R.
NICHOLS, JACK D.
CGLESBY, JAMES R
OGUNNIYI, OMOTOSHO
PAWELEK, ALAN R.
PEDERSEN, GEORGE L.
PORTER, HAROLD W.
PRICE, DENNIS H.
RELYEA, GLADYS M.
ROSENQOIST, BARBARA
SHEFFIECK JR, CHARLE
SMITH, FARMER S.
SNOW, JCHN w.
SORENSEN, RONALD L.
STEGEMAN, ARTHUR L.
TIERNEY, WILLIAM F.
TREGILGUS, EARL P.
TURNER, ERWIN
WALKER, LLOYD R.
WHITE, STROLLER T.
ZOOK, wAYNE H.

UNTS

AUTHCR

GUNDERSCN, B. HARRY

1968
1947
1954
1932
1943
1970
1951
1952
1972
1947
1964
1954
1967
1944
1948
1946
1946
1947
195')
1944
1950
1963
1933
1970
1967
1971
1967
1954
1941
1934
1969
1948
1939
193C
1969
1959
1953
1956
1955
1931
1937
1944
1968
1964
19
1970
1972
1965
195C
1957
1948
1955
1937
1971
1969
1969
1966
1964
1957
1952
1954
1958
1946
1967
1968

USA

AUIHGR CATE
CAS, RACHA C.
CERBRACHT, CARLTON J
GILLILAND SR, LONNIE
CREER, JOHN S.
HALL, CLYDE W.
HAMALTLN, ALLEN T.
HAMMOND, RUBEkT C.
KRUMBIEGEL, HALTER O
LAMBERT, JAMES H.
LOUGHLIN, RICHARD L.
MAC LEAN JR, C-. B.
MAHONEY/ JAMES H.
MC CLEARY, JOSEPH L.
MILLER, DUDLEY B.
MONROE, LYNNE C.
CSBURN, BURL N.
RINEHART, RICHARD L.
ROBINSON, JAMES W.
SAYOVITL, JOSEPH J.
SCHLWANG1 hORACE 00
SHAFER, CARL I.
SIMONS, RCS RT M.
SMITH, HERBERT E.
SRE5L, HENRI' J.
STREIChLER, JERRY
STRUNG, MERLE E.
TATE, HARCLG S.
TRICHE JR ANDPEw
USOANE, WILLIAM M.
VALENTINE, IVAN E.
WEBSTER, JAY L.
WHITESELI JCHN A.

VORE

AUTHCR

ALLEN, JAY M.
ANDERSCN, RAY N.
BARNETTE JR, W. L.
BARTLETT, WILLIS E.
BEACHAM, HERBERT C.
EERTRANC, CLINT A.
BLACK, DONALD E.
BLAKELEY, THOMAS A.
BCNNER, HAROLD S
BRITT, ROBERT D.
BURRIS, WAITUS R.
CASNER, DANIEL
ELMER, FRANCES W.
FAWCETT, CLAUDE W.
FEATHER, CON B.
FAGGLUND, GEORGE S.
HANEY, PHILIP H.
HANSON, DURWIN M.
HUTCHERSON, ETHEL M.
JUNES, HCMER W
KAUFMAN, CHARLES W.
KOCH, NCRBERT
KUNTZ, ELMER L.
LANGDON, CHARLES W.
LOUGHLIN, RICHARD L.
LOWMAN, CLARENCE L.
LYMAN, JAY R
MC KECHNIE, GRAEME H
NICHOLS, JACK D.
NILSON, KENNETH
OGLESBY, JAMES R
CSBURN, BURL N.
PRUSKI, JCHN
SELF JR, JOHN M.
THIEL, DONALD W.

CATE THORNE III, i.OwARD H
USDANE, WILLIAM M.

1949 VERMEULEN, ROBERT

155C
1949
1955
1967
1953
1941
1956
1955
1540
1948
1963
1556
1967
1965
!939
1931;
1566
1967
1955
1950
1961
1969
194C
1964
1963
1558
.951
1933
1555
1969
1970
1940

CATE

1967
1932
1949
1967
19
1964
1970
1949
1972
1966
1967
195C
1967
1943
1945
1966
1945
1956
1966
1973
1967
1951
1568
196 7
1948
1967
1972
1966
1970
1931
1972
1939
1958
1967
1959
1972
1955
1968



AChV EXPR

CATEAUTHCR

BUSSE SR, LUTHER 1969
OCOMER, JERRY W. 1971
EIDE, ARVIO R 1973
HEPLER, EARL R. 1957
HORBAKE, R. LEE 1942
JACCBSEN, ECKHART A. 1957
JOHNSON' FRANK F. 1971
KIKER, CHARLES M 1973
LACROIX, WILLIAM J. 1971
LANDECKER, LOUIS 196 9
LONDON, HOYT H. 1934
MEERS, GARY 0 1972
RICHARDS, MAURICE F. 195C
ROUTH, JERRY D. 1970
RUSSELL JR, JAMES A. 1967
SCHUMM, FREC C 1972
SEAL, MICHAEL R. 1969
STAMBOCLIAN JR, JOHN 1972
WALGREN, FLOYD B. 1S71
WILKINSON, WILLIAM E 1972
WILLS, VERNON L. 1965

AGED ELEL

AUT-GR

BRILL, CCNALD M
FARR, WILBUR J.

ADMN EVPR

AUTHOR

EAIER, JCN W
EAILEY, MILTON J.
BISHOP, JAMES R.
eLock, MURRAY H.
CHUMBLEY, JOHN 0
CROUCH, J. PAGE

DATE

1972
1558

DATE

1973
1968
1970
1953
1972
igoe

CENT JR, JACK E
EIChER, RCBERT So
EVANS, WILSON A.
FORBES, RCY H.
FRANK JR, HARRY E.

CHARLESHARLES H.
GRAMBERG, MERLYN L.
GRAY, KENNEY E.
HEATH, JAMES L.
HILL, FREDERICK W.

1972
1968
1954
197C
1968
1968
1971
1S7C
1967
1942

HOSTETLER, IVAN 1945
JACCBY, WALTER 1961
JCHNSON, CUANE A. 1972
JCHNSON, RAYMOND C. 1971
KHOSHZAMIR, FIROUZ 1S71
LANG, ECWARC H. 1942
MASON, WILLIAM H. 1970
MEHAIL, SPIRO 1971
YEISNEg, ROBERT G. 1967
MELLINGER, BARRY L. 1972
MICHELSCN, EINO S. 1956
t'ILAM, THOMAS R. 1568
MILLER, JACK D. 1971
MONTELLC, PAUL A. 1968
CGLE, LEWIS W. 1971
PHILLIPS JR, MILTON 1967
SCHMIDT JP, FRED J. 1941
STEPHENSON, LESLIE E 1958
TOBIN, GERALD W. 1972
WEAGRAFF, PATRICK J. 1971
WOFFORD, THOMAS B. 1963

AOSN FACP

AUTFOR

ASHCRAFT, NORMAN C.
COuCETTE, RUSSELL J.
MCNROEt ALLEN L.
MORR/SEY, THOMAS J.
PERKINS, NEAL B.
ROSS, RAYMOND J.
SCHMIDT JR FRED J.
SMITH, IRVING G.
VAN DYKE, ARYIC W.

ADMN FIMA

AUTHOR

BARRINGER, CEAN
BURGETT, CONALC C.
CHUMBLEY, JCHN 0
CORFIAS, JON C.
FOWLER, HARMAN R.
GARRETT, ARTHUR M.
GIBSON, CHARLES H.
GRAMBERG, MERLYN L.
FEATH, JAMES L.
JCHNSON, RAYMOND C.
KOCH, NCRBERT
CLSEN, EUGENE A.
PARRY, ERNEST B.
POWELL, PAUL E.
ROBERTSCN, LYLE R.
SHELTON, JOHN A.

AUThCR

ADMN I.A.

CATE

1968
1972
1970
1965
1962
1966
1941
1969
I97C

DATE

BACKUS, KERBY D.
BALER, JON w
FEATH, JAPES L.
HUMBERT 3, JOHN J.
JCHNSON, RAYMOND C.
MAHCNEY, JAMES H.
MASON. WILLIAM H.
MC ROBBIE, J. M.
MICHEELS, WILLIAM J.
MOSLEY, SAMUEL N.
ROSS, RAYMONC J.
RUSSELL, GENE H.
SCHERER, FARLAN L.
SEEFIELC, KERMIT A.
SMITH, IRVING G.
STEEB, RALPH V.
STEPHENSON' LESLIE E
STEVENSON, JAMES E.
TAXIS, CAVIL O.
ThORP, JCHN H.
VAN DYKE, ARVID W.

ADMN ME TH

1971
1970
1972
1967
197C
1971
1968
1971
1967
1W11
1951
1968
1568
1954
1968
1968

CATE

.OPONimonlaroo.

AOIFCR

JACER, RCEERT J.
OBY, WALTER

JAESCHKE, OCNALD P.
NC PHERSCN, DANIEL W
MUEFLIG, JOHN E
RESNICK, FAROLC S.
RCwNTREEf URWIN
TAKIS, JCHN P

1968
1573
1967
1967
1971
1956
197C
1 963
1941
1970
1966
1970
1960
1949
1969
1959
1958
1953
1962
1945
1S7C

DATE

1568
1961
1971
1571
1S73
197C
1951
1972



WELD

AUTHOR

CHR1SMAN, JOSEPH P.
EVANCHO, MICHAEL
HARRELL1 WILLIAM R
PAVER, GCNALD E.
NORGANy CARYLE W.
NEWTON, RC3ERT E.
PONTYNEN BURTON A
ROSIN, W I LLIAM J.
SEAL, MICHAEL R.
SERGEANT, HAROLD A.
STEMMER? R'JLANC C
WHITE, 81UUCE H.

WOMN=1=0

CATE WOFN

1970
1947
17;72

1968
I97G
1973
1965
1969
1968
1973
1967

AUTHOR CATE

EAILEY, LARRY J.
COOKE, RGEERT L.
HARVEY, CAVID W
HUBBARD, LOUIS H.
KAUFMAN, CHARLES W.
LINNICK, IDA
LITTRELL, JOSEPH J.
SCHRAMM, DWAYNE G.

WOOD

AUTHOR

ANDERSON, HERBERT A.
ANDERSON, KERMIT P.
EALLARD, JOHN R.
BECKHAM, JOE W.
EJORNERUC, JAMES A.
BORTZ, RICHARD F.
BCX SR, MARSHALL R.
EROOKS, WESTON T.
CAPRON, JCHN H.
CUNNINGHAM, BERYL M.
ENTORF, JCHN F.
FALLS, JCHN E.
HANSEN, PHILLIP W.
HAYNES, LUTHER J.
HENAK, R1CHARL M.
HESS, HARRY L.
HINCKLEY, EDWIN C.
ISOM, VERNON H.
JACOBSEN, JAMES H.
JCHNSON, ROBERT I.
KAISER, HAROLD F.
KASSAY, JCHN A.
KEENER, CLYDE
KLEHM, WALTER A.
LANDERS, MACK M
LEMASTER, LELAN K.
LENTO, RCEERT
MILLER, THOMAS W.
MUELLER, CENNIS L
NEU2AUER, GERHARDT W

DAVID U.
PIERSALL, ARNOLD C.
PITTMAN, FRANK M.
FOLETTE, DOUGLAS L.
CUTER. CECRGE T.
CUINONES, LOUIS E
STEGEMAN, ARTHUR L.
WEALE, PARY J.
WRIGHT, OSCAR W.

1568
1932
1971
1930
1967
1944
1958
1969

AUTHCR CAE

GERBER, RUSSELL L. 1966

CATE TWO DESCRIPTOR LISTING

1953
1967
1966
1969
197C
1967
1967
1964
1455
1952
1967
1568
1970
1956
1971
1969
1963
1970
1964
1958
1968
1970
1959
1937
1972
1961
1971
1958
1972
195
1969
1964
197C
1972
1964
1973
1957
1918
1954

(BEGINNING NEXT PAGE)



ADMN PPPL

CATE

t:'-., iJ: i.

:i1;'ISE:, L-Oir
'..: tip A:\y J : E .

i-LA. SCE-7,-;.i ,:.

--ELLAND, PALLP L.

1970
Jr:72
0:;7?
19/4
/966
1964

AUTHOR

ACHILLES, CiARLES M. 1967 )-.01J:',,, h,,-"-E I97C
ASHCRAI-T, NORMAN L. P.;60 .2f,j 4 1:1j,kr ,j, 1972
BALTIMORE, JIMMY R 1972 jO6Ee MAX E 1972
BARIGH, DEWEY F. 1961 KAISi::. RCN.ALL,

t-: 1971
BURGETT, CONALG C. 1970 KA,1:1.NA:3, !-.i::ACUL',:i (.4 1967
CANDOLI, I. C. 1967 KHOS7.0T, HIRLUZ 1'1')71

COUCETTE, RUSSELL J. 1672 KCHR, GEOR6E E. 1952
ELIAS, JCHN E. 1970 KRC:P:'7.L 196-/
FORBES, POY H, 1970 K!., t3i.C.. '...

FCWLER, HARMON R. 1C7C k.AN0v :713-k,L n. 1944
FRYE, KCYE M. 1963 LE::YEko SF;a16 L.
GORDON, KENNI1F G. 1911 LGNC. f-,16ERT A;.

GORDON. LINDA 1971 ;AGiSf.3, ..;0i1L H.
GRAMBERG, MERLYN L. 1971 MARii0...1c (--ARLES R. 1971
GRAY, KENNEY E. 1970 MAR.TINI 1.:AIEL L

HELLANO, PHILLIP C. 1964 MC 61VN'LzY .3JScPH H4
HOSTETLER, IVAN 14 45 Y',:. fs,Er'.._$ .:4.0-N M. 1966
HUMBERT 3, JOHN J. 1967 NC PilESCs C,':.1EL. 1971
JACOBY, WALTER 1961 YEfSNPr RaEPT U. 1967
JAESCHKE, DONALD P. 1971 NEYER, JLhN Dc. 2.970
JCHNSON, CUONE A. 1972 ;vILAM, ThCMAS Rt 156
JOHNSON, FRANKLIN K. 1969 P'lLLER .!LICK C. i97I
JCHNSON, RAYMOND C. 1971 MONEY, HCER E. 1'356
KHOSHLAMIR, FIROLL 1971 i4ONRCEt ALLEN L. 1970
MEHAIL, SPIRO 1971 fieNTELLC? PAUL A4 /9t8
MELLINGER, BARRY L. I972 CLSEN, EUCNE ,.... 968
MILLER, MARK E. 1967 PARKS, r.:ARRaL L. 1968
MONTELLOt PAUL A. 1966 PARRY ERNEST 3. 1968
MCRR1SEY, THOMAS J. i965 PELL:-:GIN JR, JOSEPH :971
NEEDHAM, RAYMOND J. 1969 PERKINSI NEAL 3. 962
CGLE, LEWIS w. 1971 Phii_LI5 JR, MILTON 1967
CLSEN, EUGENE A. 1968 PIERL;:i! ',vILIIAM F. 2.967
PELLEGRIN JR, JOSEPH 1971 PRiCHL, A,:'AL 14. 1962
PERKINS, NEAL B. 1g62 FUirv.ANy CARL :-.1. 1970
POTTER, DENIS A. 1973 RCLIERT a JR, LEWIS 1972
RESNICK, HAROLD S. 197C ROGAN. ti,ILL I4M B 1973
ROBERTSCN, LYLE R. 1968 POSSr eENJAMiN P. 13.414
SCHAEFER, CARL J. 1959 ROTHEN8ERG, HARVEY 0 1972
SINE JR, JOHN Ms 1972 ROWNTREE, URwIN 1951
SUNNARBORG, THOMAS R 1972 RUMPF, ECW1N L. 1954
VAN DYKE, ARVIE Ws 1970 SCHAFEH, C,1RL J, 1959
WEAGRAFF, PATRICK J. 1971 SHELTON, JOHN A. 1968
YOUNG, FRED O. 1971 SCULE, EAVIC H.

TUXHORN, SCOTT E.
1966
1967

ADMN VOED

AUTHOR

ACHILLES CHARLES M.
ARCHER, ELTON W.
ARNOLD, WALTER M.
BALTIMORE, JIMMY R
BASS, WILBUR A.
BIKKIE, JAMES A.
BISHOP, JAMES R.
BLANTON, LLOYD H.
BCWOOIN, PAUL
BRIGGS, LLOYD O.
CHUMBLEY, JOHN 0
CCLGAN, FRANCIS E.
DAVISON, HAROLD J.
CENT JR, JACK E
DOUCETTE, RUSSELL J.
CRAKE, JAPES 8.
EICHER' RCBERT S.
ELIAS, JOHN E.
EVANS, WILSON A.
FIELDING, MARVIN R.
FOWLER, HARMON R.
FRANK JR, HARRY E.
GIBSON, CHARLES H.

DATE

1967
1971
1957
IC72
1967
1973
1970
1970
1966
1S71
1972
1967
1931
1572
1972
1972
1068
1970
/95A
1566
/970
1568
1968

ADMN VOED

AU1:-,CR

IsARE, LARRELL L.
'AASOYr,,E, PAYMONO G.
14EACRAi'il', PATRICK J.

Ju
6CFFURD, THOMAS 8.
YOH01 i.%WS 6,
Val!NA:i

LAts.

1.7:-PGE

ATMN TEE 6

ATMN VCE0

CATE

1971
1971
1971
1.967
196 3
1959
1971

DAVIE

1970

DAIL

1959



ATTD ADMN

AUTHOR

BACKUS, KERBY D.
BAYNE, GECRGE K.
BRACEY, HYLER J.
CORMACK, ROBERT B.
COUCETTE, RUSSELL J.
CRAKE, JAMES 0.
FENDLASCN, DONALD W.
FRANK JR, HARRY E.
HANSEN, ECITH H.
HARRISON, DENIST O.
HARTZON JR, WILEY G.
HEATHMAN, JAMES E.
HUBER, PAUL M.
HUMBERT 3 JOHN J.
KAISER, RONALD E.
KISTLER, CALE E.
KOVACH, RCBERT V
KREPEL, WAYNE J.
MAGISOS, JOEL H.
MANNING, GEORGE E.
MAW, JAMES L.
MC KINNEY, FLOYD L.
MC NEIL, JACKSON M.
MELLINGER, BARRY L.
MILAM, THOMAS R.
MONROE, ALLEN L.
MOSLEY, SAMUEL N.
CDBERT, JCHN T.
PARKS, CARRELL L.
PELLEGRIN JR, JOSEPH
PHILLIPS JR MILTON
POTTER, DENIS A.
PRICHARC, NEAL W.
ROBERTS JR, LEWIS
ROBERTS, EDWARC R.
ROGAN, WILLIAM B
ROTHENBERG, HARVEY 0
RUSSELL, GENE H.
WHITE, CHARLIE H
YOUNG, FRED O.
ZULLINGER, JOHN

ATE) EVFA

AUTHOR

CLABAUGH, RICHARD D.
COUCETTE, RUSSELL J.
CRAKE, JAMES 8.
FORREST JR, LEWIS C.
HAGEN, DONALD L.
LANGFORD JR, HARRY E
LUDLOW, GERALD C
MAW, JAMES L.
MC LONEY DIRT L.
NEASHAM, ERNEST R.
COBERT, JCHN T.
OLSON, RICHARD R.
OPPELT, MARION O.
RIGGS, CCNALO D.
TOLLEY, CHARLES H.

AT ID EXPR

AUTHOR

ALSUP, PEA T.
DATE DE OLD, ALAN R.

EASTON, CLIFFORD W.
FAllINI, PHILLIP A.
GERNE JR, TIMOTHY A.
CRANrHAM, LAWRENCE 13
HEARN, ARTHUR R.
HESS, HARRY L.
JONES, HOMER W
LANCERS, MACK M
LAWSON, TOM E
MORRIS, ALLEN E.
REBHORN, ELDON A.
STAMBOOLIAN JR, JOHN

1968
1972
1969
1970
1972
1972
1969
1568
1572
1972
1972
1972
1971
1967
1971
1971
1972
1967
1968
1971
1971
1969
1968
1972
1968
197C
1970
1973
1968
1971
1967
1973
1962
1972
1971
1973
1972
1970
1972
1971
1966

DATE

1971
1972
1972
1970
1972
1973
1973
1571
1965
1968
1973
1971
1967
1971
1969

DATE

1967
1971
1971
1970
1967
1972
1948
1969
/973
1972
1973
1971
1972
1972

ATE) I.A.

AUTHOR

BACKUS, KERBY D.
BAIRD, RONALD J.
BALL, JCHN E.
BEDNAR, ERNEST G.
CARTER, JOHN P.
DE OLU, ALAN R.
ERBER, ELMER E.
FAllINit PHILLIP A.
FUZAK, JOHN A.
GINTHER, RICHARD E.
GLISMANN, LEONARD W.
HAIGWOOD, THOMAS L.
HALL, JAMES R.
HAWSE, JOHN E.
HILL, JOSHUA
HUMBERT 3, JOHN J.
INDRESANC, JOSEPH P
JACKSON, PETER A.
JAGEMAN, LARRY W.
KUETEMEYER, VINCENT
LEE, RAPHEL D C
MC CLELLAN LARRY C.
MC LONEY WI RT L.
MESSMAN, WARREN B.
MILLER, LARRY R.
MOSLEY, SAMUEL N.
PARKER, CAVID W
FERSHERN, FRANK Re
RUSSELL, GENE H.
STAMBOOLIAN JR? JOHN
UNDERHILL, CHARLES M
WARGO, WILLIAM Os
WINCHAM, BILLY L.

DATE

1968
196C
1971
1955
1970
1971
1554
1970
1948
1964
1967
1959
1970
1964
1972
1967
1973
1965
1968
1972
1972
1971
1965
1963
1971
1970
1972
1967
1970
1972
1968
1968
1972

ATTD I.E.

AUTHOR

ANDERSON, LOWELL D.
DIVINE, LLOYD E
FUZAK, JOHN A.
GILLILAND, HUGH R.
HUNTINGTON, HAROLD A
JONES, GUY R.
KARNES, P. RAY
KENNEKE, LARRY J.
LARSON, CURTIS G.
LYBARGER' ALVIN E.
MANNING, GECRGE E.
MC CRORIE, THOMAS R.
PFAHL, ALVIN K.
SCHRAG, MARIE C.
TIMPER, HANS E
WALCORF, ROBERT J.
ZULLINGERt JOHN

DATE

1969
197.3
1948
1967
1940
1.971
1948
1568
197 1

1971
1952
197C
1572
1972
1971
1966



ATTO METH

AUTHOR

CE OLD, ALAN R.
EASTON, CLIFFORD W.
FAL1INI, PHILLIP A.
GEkNE JR, TIMOTHY A.
GRANTHAM, LAWRENCE
HESS, HARRY L.
JONES, HOMER W
LAWSON, TOM E
LINHARCT, RICHARD E.
MC LONEY WIRT L.
MORRIS, ALLEN E.
MURPHY, JAMES O.
REBHORN, ELCON A.
STAMBOOLIAN JR, JOHN

CATE

1971
1971
1970
1967
1972
1969
1973
1973
1971
1965
1971
1972
1972
1972

ATTO TEED

AUTHOR

ANDERSCN, LOWELL U.
BEDNAR, ERNEST G.
BURTON, JCHN R
CCRMACK, ROBERT B.
CRAWDY, LARRY A.
FENDLASCN, DONALD W.
FORREST JR, LEWIS C.
GELINA, ROBERT J.
GINTHER, RICHARD E.
HAGEN, CONALD L.
HARTZON JR, WILEY G.
HEALAS, DONALD V.
HILL, JCSHUA
HUNTINGTON, HAROLD A
JONES, GUY R.
KENNEKE, LARRY J.
KOVACH, ROBERT V
KUETEMEYER, VINCENT
LA BORDE, GERALD K
LARSON, CURTIS G.
LEE, RAPHEL D C
LUDLOW, GERALD C
MAW, JAMES L.
MCSHIER, KENNETH D
MOSLEY, SAMUEL N.
OLSON, RICHARD R.
OUTCALT, RICHARD M.
PARKER, DAVID W
PARKS!. CARRELL L.
PENDLtTCN, JOHN T
PFAHL, ALVIN K.
PHILLIPS, WILLIAM A
ROBERTS JR, LEWIS
RUSSELL, GENE H.
SCHRAG, MARIE C.
SPRECHER, ROBERT E.
STEWART, HORACE L
SULENTIC, MILO N
SUNDIN, ROBERT L.
TAYLOR, PAUL G
TIMPER, HANS E
WARGO, WILLIAM D.
WIERSTEINER, SAMUEL
WILLIS, GEORGE E.
WINDHAM, BILLY L.

DATE

1969
1955
1970
1970
1971
1969
1970
1972
1964
1972
1972
1972
1972
1940
1971
1968
1972
1972
1973
1971
1972
1973
1971
1973
1970
1971
1971
1972
1968
1973
1970
1973
1972
1S7C
1972
197C
1973
1973
1971
1971
1972
1966
197C
1972
1972

ATTD TEST

AUTHOR

GISRIEL, AUSTIN E.
HILL, JOSHUA
HOLM, MELVIH G.
LYONS, RICHARD A.
MURPHY JAMES O.
SULENTIC, MILO N

DATE

1555
1972
1972
1969
1972
1973

ATTO VOED

AUTIICR

ALSUP, REA T.
CHEEK, GERALD
CLECKLER, JAMES C.
CLIFTON, RONALC J.
COHEN, CHESTER G.
CONROY JR, WILLIAM G
DIVINE, LLOYD E
COUCETTE, RUSSELL J.
CRAKE, JAMES B.
EVEN, MARY J.
FIELDS, OWEN F
FORREST JR, LEWIS C.
FRANK JR, HARRY E.
FULLER, MARY M.
GELINA, ROBERT J.
GILBREATH, TOMMY De
GILLILAND, HUGH R.
HANSEN, EDITH H.
HEALAS, DONALD V.
HEATHMANg JAMES E.
HYDE, ELDCN K.
KAISER. RONALD E.
KARNES, M. RAY
KELLER, LCUISE J.
KIEFER, CHARLES C
KINGSLEY, LEONARD D.
KOHL, ERNEST O.
KREPEL, WAYNE J.
LA BORDE, GERALD K
LAHREN, JAMES A.
LIGHT, KENNETH F.
LUY, JACK A.
LYNN, WILLIAM L.
MAGISOS JOEL H.
MC CRORIE, THOMAS R.
MC NEIL, JACKSON M.
PILAM, THOMAS Re
PILNOR, BRENT T.
MONROE, ALLEN L.
MORGAN, JIMMY Bo
FUND, RICHARD G.
NAGLE, ROLAND F.
NEASHAM, ERNEST R.
NORRIS, MARSENA Me
PARKS, CARRELL L.
PELLEGFIN JR, JOSEPH
PENNER, WAYMAN R
PHILLIPS JR, MILTON
PHILLIPS, WILLIAM A
POULIN, DONALD A
PRICHARD, NEAL W.
RICE, CIIK C.
RC8ERTS JR, LEWIS
RC8INSGN WILLIAM O.
ROGAN, WILLIAM B
ROTHENBERG, HARVEY D
SCHRAG, MARIE C.
SHEPARD, JON M.
SHERCK, CHARLES P.
SHIBLES, FOSTER M.
SHULTL, FRED A.
SPRECHER, ROBERT E.
STANGER, NORMAN R.
SULENT1C, MILO N
WERTHEIM, JUDITH B.
WIERSTEINER, SAMUEL
WILLIS, GEORGE E.
WONG, LA VERNE
HOODS, irILLIAM H.
YOUNG, FRED O.

DATE

1967
1972
1965
1970
LS7C
1969
1973
1972
1972
1971
1972
1976
1960
Pfli
1972
1971
1967
1572
1972
1972
1968
1971
1948
1969
1972
1972
1949
1967
1973
1970
1967
1964
1968
1968
1952
1968
1968
1971
1970
1969
197
19

0

1968
1968
1968
1971
1972
1967
1973
1972
1962
1566
1972
1971
1973
1972
1972
1968
1969
1971
1971
1970
1967
1973
1971
1970
1972
1973
1971
1971



BHOJ MNIP

AUTFOR

ALEXANDER, wILLIAM F
KRUPPA, RICHARD A.

CATE

BHOJ PRPL

AUTHOR

CREMER, KENNETH D.
FORBES, RCY H.

196c;
197C

DATE

CERT GUIC

AUTFOR

CCNLEY, FRANKLIN

CERT - TEEC

AUTHOR

EAILEY, CCNALD A.
BRENCKLE, AUTHUR G.
BROWN, ROBERT D.
CCNLEY, FRANKLIN
CARDEN, BYRNES L.
CELLAR, CHRISTIAN L.
JACKEY, DAVID F.
LAUCA, DONALD P.
LUCY, JOHN H.
ORR, RALPF Co
PFAHL, ALVIN K.
PHILLIPS, WILLIAM A
PROCTOR, BERNARD S.
RIVELL, AMOS C
SAYDVITZt JOSEPH J.
STOUGH, KENNETH F.
VAUGHN, MAURICE S.

1970
1970

DATE

CERT VCED

AUTHOR

EAILEY, DCNALD A.
BRENCKLE, AUTHUR G.
CCNLEY, FRANKLIN
EARHART, CECIL IA R.
CRR, RALPH O.
PHILLIPS, WILLIAM A
STANTON' WILLIAM A.
STOUGH, KENNETH F.

CMPT VOGI

AUThCR

BROWN, WALTER E.
MINELLI, ERNEST L.
CUTCALT, RICHARD M.

AUThCR

CATE

COE HIED

BUTTERY, WILLIAM A.
LAUCA, DONALD P.
WILSON, RCGER J.

AUTI-OR

1971
1957
1971

DATE

1971
1966
1970

CPTR * GRAP

EASS, RCNALC E.
1968 PORNBUCKLE, GARY D.

CATE

CERT* VOGI

AUTFOR

WRIGLEY, MARGARET

1S7C
1968
1955
1968
1951
1972
1S33
1966
1571
1970
1570
1973
1950
1973
1955
1968
1967

CATE

197C
1968
1968
1946
1970
1973
1967
1968

DATE

1968

DATE

CPTR METH

AUThOR

EARBER, CARL S.
BASS, RONALD E.
BIEKERT, RUSSELL G.
GIERKE, EARL W.
FARCING, LARRY G.
HILL, CLAIR S.
NCVOSAC, JOHN P.
PHILLIPS' THOMAS G.
STILLMAN, NEIL J
LIMNERS, EMGRY W

CRCN DRAF

AUTFOR

BETTENCGURT, WILLIAM
CASE, MERL E.
CCELLINGER, KEITH E.
hUSUNGt WILLIAM 7.
NEE, JCHN G
WALSTON, FARRY W.

AUTFOR

1971
1967

DATE

1967
1971
1971
1970
1971
1971
1971
1971
1972
1973

CATE

CRCN - ELEL

FARR, WILBUR J.
GOLDBERG, JCEL
INGRAM, MAURICE Do
JCHNSON, DOUGLAS H.
KAVANAUGH, WILLIAM A
KLEIMAN, HERBERT S.
LEVENSON WILLIAM B.
RIGBY, WILLIAM H
SEIGLER, CLAUDE I.
ShIGETOMIt SAMSON S.
SKOUBY, ERIC W
SORENSEN, RONALD L.

1953
1971
1971
1970
1972
1970

DATE

1558
1971
1971
1965
1955
1966
1937
1972
1970
1970
1972
1964



CRCN GRAP

AUTI-CR

EANZHAF, ROBERT A
FECIK, JCHN T.
NOREHEAC, JAMES C.
MORRILL, CAVID
KEE, JOHN G
STRANDBERG, C. E.

CRCN JEWL

AUTHOR

EVANS, HARRY L.

CRCN METL

DATE CEYH . HS

1972
1970 AUTHCR DATE
1971
1970 JENSEN, THOMAS R. 1968
1972 WOODEN. RALPH L. 1956
1963

CATE

1953

AUTHOR DATE

CAMPBELL, CLIFTON P.
GRAHAM, GREGORY S.
GRIESENBRCCK JR, HER
THOMAS, HENRY L.

CRCN PLAS

1971
1971
1955
1971

AUTHOR DATE

KILLAM, JACQUELINE R
THCRNTON, ROBERT W.

CRCN PCWR

AUTHOR

CROY, FLOYD E
DAVIS JIM L.
GRANNIS, GARY E.
WEATHERS, RICHARD

AUTHCR

CRCN WOOD

ANDERSON, HERBERT A.
POLETTE, COUGLAS L.
CUINONES, LOUIS E
WEALE, MARY J.

CEMO METH

1972
1971 ABSHIRE, ALLISON J

BCWSER, JAMES A.
CLARK. JAMES V.
FALKENSTINE, JAMES C
FRAZIER, WILLIAM D.
FRYE, RCNALD M.

CATE GADBOIS, ROBERT L.
GILBREATH, TOMMY D.

1972 GREANEY, VINCENT M
1966 MOSS, JCHN F.
1970 SILVER, HARVEY A.
1972 WHITE/ LELAND W.

CEYF HIED

AUTHOR CATE

CANCOLI, I. C.
REED, WILLIAM T.

CPOT EXCOsra
AUTHCR

CLARK, JAMES V.
FRAZIER, WILLIAM D.

°POT VOED

1967
1947

DATE

1967
1966

AUTHOR DATE

GATE

1953
1972
1973
1968

AUTHCR CATE

AMELON, DONALD J.
BALL, CI-ARLES E.
BENSON, M. J.
CALEY/ PAUL C.
CUNFEE, EMERY S.
JOHNSTON, JOHN L.
JOLLY, FRANK H.
LEMASTER, LELAN K.
WORTHINGICN, ROBERT
WRIGHT, WELCOME E.

1969
1958
1967
1969
1964
1956
1970
1961
1958
1953

CRAF CPTR

1972
1960
1967
1965
1966
1962
1968
1971
1973
1962
1967
1966

AUTHOR DATE

BARBER, CARL S.
BASS, RCNALC E.
CASE, MERL E.
HILL, CLAIR S.
STILLMAN, NEIL J

DRAF IND.

1967
1971
1971
1971
1972

AUTHOR DATE

BENJAMIN, NEAL B.
CASE, MERL E.
GIETL, RUCY E.
RANCEL, STEPHEN V.

1969
1971
1971
1957



EVPR TEED

AUTHOR

ASHLEY, LAWRENCE F.
EATER, JCN W
BAKER, GECRGE L.
BALCWIN, THOMAS R.
BELL, CHARLES L.
BRANTNER, SEYMOUR T.
ORO, RCNALD D.
BRUCE, PHILLIP L.
BURTON, JCHN R
CAIN, CECIL R.
CALLEN, LOUIS J.
CARLSEN, CARVEY E.
CHATFIELD, WILLIAM D
COLEMAN, JAY M.
COLEMAN, WAYNE D.
DEVLIN, LEON G.
CUNCAN, GLENN S.
ECAER, LOUIS G.
EDWARDS, LECNARD D.
EPHRAIM, JOHN
ERWIN, WILLIAM R.
FAGAN, BERNARD T.
FRANKSCN, CARL E.
GALLiNGTON, RALPH O.
GAVIN, GCRDCN O.
GIFFORC, KENNETH K.
GINTHER, RICHARD E.
HANKAMMER, OTTO A.
HARRIS, ERWIN J.
HELTON, H. L.
HILL, CHARLES R.
HOLMAN, MARSHALL G
HOOTS JR, WILLIAM R.
HOOVER, RCGER L.
HUNTINGTON, HAROLD A
HYUER, CARROLL R.
ILYAS, NUhAMMAC
JACKEY, DAVID F.
JACOBY, WALTER
JCHNSON, RAYMOND C.
KERWOOD, ROBERT V.
KLABENES, ROBERT E.
KCHLER, RODERICK G.
KCO,
LAPPIN, ALVIN R.
LINDAU, CRA F.
LOATS, HENRY A.
MANSFIELD, ROBERT T.
MARBURGER, EDWARD F.
MILLER, JAMES A.
MILLS, EARL S.
MITCHELL, JCHN
MORELANC JR, HENRY C
NOSHIER, KENNETH D
NAIR, RALPH K.
NIELSEN, ERWIN E.
PAWELEK, STANLEY J.
POLESLAK, LEONARD J.
PROCTOR, BERNARD S.
REESE, ROBERT M.
REID, DEMPSEY E.
RCEDER, JCHN A.
RUOISILL, ALVIN E.
SARGENT, WILLIAM T.
SEXTON. WILLIAM E.
SIMONS, JEROLD J.
SINGLETARY, THOMAS A
STEPHENSON, LESLIE
STONER, WILLIAM O.
SUNDIN, RCBERT L.
TOWERS, EDWARD P..
WALLIS, DONALD E.
WEINER, CCNALC A.

DATE

1936
1973
1970
1971
1964
1962
1971
1964
1970
1958
1952
1961
1955
1971
1967
1971
1950
1965
1971
1969
1963
197C
1948
1947
1568
1970
1964
1936
1971
1958
1950
1972
1966
1967
194C
1971
1970
1933
1961
1971
1967
1971
1952
1968
1958
1968
1950
1959
1948
1971
1971
1954
1970
1973
1950
1969
1941
1969
195C
1954
1956
1972
1969
1956
1965
1967
1968
1558
1940
1971
1956
1965
1971

EVPR TEED

AUTHOR

WILBER, GEORGE O.
WILLIAMS, WILLIAM A.
WINTERS, KENNETH W.
WOMMACK, CHARLES H.

EVFA TEEF

AUTHOR

CAIN, JOHN N.
EHRENBORG, JOHN D.
GIANINI, PAUL C.
HAMMACK, CHARLES R.
LOEPP, FRANZIE L.
CLIVER, WILMOF F.
WILLIAMS III, WALTER

AUTHOR

DATE

1941
1959
1970
1967

CATE

EVPN ATTD
.11.4..1411*.

BALL, JCHN E.
CCELLINGER, KEITH E.
ELLIOTT, BURTON L.
EPSTEIN, JACK H.
GALLOWAY, JOEL D.
GISRIEL, AUSTIN E.
HANSEN, EDITH H.
HEALAS, DCNALD N.
HOERNER, HARRY J,
KAISER, RCNALD E.
KREPEL, WAYNE J.
LA BORDE, GERALD K
LE ELANC, DARRELL R.
LYBARGER, ALVIN E.
MILNOR, BRENT T.
MONROE. ALLEN L.
MUND, RICHARD G.
MURRY, CLAIR A
NICHOLS JR, GEORGE V
REOHORN, EL CON A.
ROBERTS, EDWARD R.
ROGAN, WILLIAM 8
WINCHAM, BILLY L.
WOODS, WILLIAM H.

AUTHOR

197')
19L3
1'368
1967
1970
1967
1963

DATE

EVPR GRAD

BALDWIN, THOMAS R.
DEVLIN, LEON G.
MORELANC JR, HENRY C
PERSHING, REX W.

AUTHOR

1971
1971
1971
1971
1972
1959
1972
1972
1969
1971
1967
1973
1971

1971
197C
1970
1972
1971
1972
1971
1973
1972
1971

DATE

EWIP "" FACP

HICKS, CAROL E
KLEHM, itALTER A.
NC GAW, SIDNEY E.
ROSS, RAYMOND J.
WINEGAR, GARY H.

1971
1971
197C
1970

DATE

1973
1937
1952
1966
1965



EVST ELEL

AJTFOR

FCLEY JP, JCHN P.
GARNER, CAREY C.
LYONS, RICHARD A.
SMITH, BRANDON B.

EXCC METH

AuTFOR

EAUGRUC, KIM J.
BENDER, MICHAEL
ELAND, LARSON M.
JACKMAN, CUANE A.
NOTHOURFT, MARIE E
CLSCN, CAVIC O.

EXPR GUID

AUThCF

GCFF, WILLIAM H.
WILKINSON, WILLIAM E

EXPR MNIP

AUTHOR

ALEXANDER, WILLIAM F
ARVEY, RICHARD De
AUER, FEREERT J.
EAKER, NORMAN A.
BIEKERT, RUSSELL G.
BLANKENBAKER, EDWIN
BOUTWELL JR, COLEN J
CROWN, JAMES T
CALDER JR, CLARENCE
ChASTAINg GARY K.
CCOVER, SHRIVER L.
GEDEON/ CAVID V.
HACKLE R, CLYDE M.
HAILES, CHARLES We
FENAK, RICHARD M.
HOFER, ARMAND G.
HOFFMAN, LARRY U.
HUDSON, DONALD W.

THULL, HOMAS F.
HURLEY, CARL E.
JANECLKC, ROBERT J.
JENKINS, JOHN D.
JOLLY, FRANK He
KIEFT, LEWIS D.
KRUPPA, RICHARD A.
LARUE, JAMES P.
MARTIN, GORCUN E
MARTINEZ, PETE
MEERS, GARY D
NANNAY, RCBERT W.
NELSON, ORVILLE W.
NCRTON. ROBERT E.
PRITCHARC, MIRIAM C.
RAPHAEL, MICHAEL A.
REBHORN, ELDCN A.
RILEY, JOHN N.
RCWLETT, JOHN D.
SNYDER, VANCE B.
SCMMER, SEYMOUR A.
ST JOHN/ DAVID R.
SUESS, ALAN R.
WAISNER GARY L.

-WEFFENSiETTE, WALTER
WHITE, CONRAD L.
WILLEMS, ALVIN E.
WGRTHINGTCN, RUBERT

1=1101

EXPR PROB

DATE
AUTFCR

1968
1969 BABCOCK' JAMES G.
1969 BRENNER' CHARLES J.1968 CCRNwELL, RAYMCNC L.EASTON. CLIFFORD W.

HOLT, IVIN L.
LINDEMEYER, RAY S.
ROWLETT, JOt-N De

DATE SAGE, JAMES E.
SCHUMM, FRED C

1968
197.1
1972
1561
1972
1969

CATE

1967
1972

CATE

1969
1970
1971
1971
1971
197C
1971
1973
1964
197.2
1941
1971
1971
1971
1971
1963
1971
1972
1964
1971
1971
1965
197C
1S7C
1970
1968
1972
197C
1972
1970
1967
1967
1537
1971
1972
1972
1960
1960
1971
197 1
1962
197C
1565
1970
197C
1958

LAI E

EXPR -- SKIL

AUTHOR

BAKER, NORMAN A.
BENDER, MICHAEL
B/EKERT, RUSSELL G.
BLANKENBAKER, EDWIN
CROWN, JAMES
CALDER JR, CLARENCE
CHASTAIN, GARY K.

CLIFFORDLIFFORD We
CEDEON, DAVID V.
HACKLER, CLYDE M.
HPALES, CHARLES we
HARRELL, WILLIAM R
1-ENAK, RICHARD M.
HEYELe CLARENCE Le
HOFER, ARMAND G.
HUDSON, DCNALD W.
HURLEY, CARL E.
JANECLKC, ROBERT J.
JOLLY, FRANK He
KIEFT, LEWIS De
LARUE, JAMES P.
LINDAHL, LAWRENCE G.
PANCHAK, PAUL J.
MARTIN, GCRCON E
MART/NEZ, PETE
VEERS, GARY C
NANNAY, RCBERT W.
NELSON, ORVILLE W.
NORTON, ROBERT E.
CLSCN, (AVID Oo
REBHORN, ELCON A.
RILEY. JOHN N.
ROWLETT, JOHN D.
SCHACHT, ROBERT C.
SNYDER, VANCE Be
SCMMER, SEYMOUR A.
ST JOHN, CAVID R.
SUESS, ALAN R.
WAISNERt GARY L.
WHITE, CONRAD L.
WILLEMS p ALVIN E.
WOOD, MILTON E
WCRTHINGTCN, ROBERT

GRAD I.A.

AurhCR

FEIRER, JCHN L.
HENRY, GEORGE F.
MCRELANC JR, HENRY C
PERSHING, REX W.
WIGEN, RAY A.

1969
1968
1961
1971
1972
1954
1960
1971
1972

CATE

197.,
1971
1971
197C
1973
1964
1972
1971
1971
1971
197.1
1972
1971
1967
1963
1972
1971
1971
1970
I97C
1968
1944
1965
1972
197C
1972
1970
1967
1967
196(:
1972
1972
1960
1971
1960
1971
.1971
1962
197C
1970
1970
1973
1958

DA Tr.:

1946
1954
1570
1970
1957



HIED I.A. HIED WCMN

AUTHOR

ALLEN, WILLARD A.
8AA8, CLARENCE T.
8AKAMIS, WILLIAM A.
EALL, JOHN
EATESON, WIL:_ARD M.
BENDIX, JOHN L.
BOYDEN, LLOYD R.
CARLSEN, CARVEY E.
COLEMAN, JAY M.
GRIST, LEROY
CUMMINS, CARL C.
CARDEN, BYRNES L.
CECKER, GEORGE C.
CIRKSEN, DENNIS A.
EDWARDS, LEONARD D.
FEIREK, JOHN L.
GAVIN, GORDON O.
GHEEN, W. LLOYD
GIFFORD, KENNETH K.
GINTHER, RICHARD E.
GRAHAM, GREGORY S.
HANKAMMER, OTTO A.
HAWKINS, LESLIE V.
HENRY, GEORGE F.
MISER, PAUL T.
JACKSON, PETER A.
KIRKWOOC, JAMES J.
KIST, KEVIN W.
KROH, DAMON K
KURTH, EDWIN L.
LARSON, IRVING W.
HALEY, DONALD
MESSMAN, WARREN B.
NORELANC JR, HENRY
NELSON, REX A.
C DELL, ROBERT O.
C NEILL, JOHN N.
PERSHING/ REX W.
PIERSALL, ARNOLD C.
REAMS, JAKE W.
REIC, CEMPSEY E.,
ROBERTS, NORMAN N.
S/LVIUS, HAROLD G.
STONER, WILLIAM C.
THOMPSON, BRUCE L.
TORRES, LEONARD
TUCKER, CASEY A.
VACEK, WILLIAM L.
VAUGHN, MAURICE S.
WARGO, WILLIAM D.
WEBER/ EARL M.
WIED, ALEXANDER F.
WIGEN, RAY A.
ZOPPETTI, MATTHEW

C

DATE

1963
1S5C
1951
1971
1954
1965
1972
1961
1971
1961
1957
1951
1943
1969
1971
1946
1968
197C
197C
1964
1571
1936
1953
1954
1958
1965
1970
197C
1957
1955
1969
1949
1963
197C
1963
1963
1971
1970
1964
1963
1556
1967
1946
191:C
1971
1963
1965
1962
1967
1968
1961
1972
1957
1970

AUTHOR OATE

HUB8ARC, LOUIS H. 1930
LINNICK, IDA 1949

ININ MNIP

AUTHOR CATE

FLUG, EUGENE R. 1967
HOFER, ARMAND G. 1963
KASSAY, JCHN A. 193C
PC EOWEN, ROBERT H. 19E7
NORTON, ROBERT E. 1967
WOMACK, WILLIAM M. 1971

INPG CNST.

AUTFCR LATE

EERGSTRCM, PHILIP G. 1G7C
HAYNES, LUTHER J. 1956
KUWIK, PAUL D. 1970
PETER, RICHARD F. 197C
WEST, WILLIAM E. 1969
YOUNG, CARIUS R. 1968

INSD - MNIP

AUTHOR CATE

BAKER, NORMAN A. 1971
BENSEN, JAMES M. 1967
GRUNWALC, WALTER 1968
HERR, JAMES F. 1970
HURLEY, CARL E. 1971
POORE, BILLY M 1573

INSD - SKIL

AUTHOR DATE

BAKER, NORMAN A. 1971
GRUNWALC, WALTER 1968
HURLEY, CARL E. 1971
LICHTBLAU, LEONARD R 1958
MOORE, BILLY M 1973
NISH, DALE L. 1967

HIED - MNIP

AUTHOR

ARVEY, RICHARD D.
AUER, HEREERT J.
BROWN, JAMES T
CALDER JR, CLARENCE
GIMBEL, ARMIN F.
MC EOWEN, ROBERT H.

HIED SKIL

AUTHOR

BROWN, JAMES T
CALLER JR, CLARENCE
GIMBEL, ARM IN F.

CATE

1970
1971
1973
1964
1553
1967

DATE

1973
1964
1953

INSM MNIP1
AUTHOR

hAILES, CHARLES W.
RILEY, JOHN N.

INSM ..- SKIL

AUTHOR

HARES, CHARLES W.
LICHTBLAU, LEONARD R
RILEY. JOHN N.

CATE

1971
1572

CATE

1971
1958
1972



INSR

AUTHOR

ADAMS, AARON F.
CCCHRAN, GEORGE Co
CUTLER, THECOORE H.
CIRKSEN, RALPH E.
ESTLE, EDWIN F.
FURIA, JOFN J.
GEHRING, GLEN S.
LINE, JCHN
PACALUSC, MICHAEL D
ROSENQUIST BARBARA
SCHMITT, VICTOR A.
THORNE III, EDWARD H
WHEELER, EDWARC A.

JUCC WCMN

AUTHOR

SCHRAMM, CWAYNE G.

MAIN EQIP

AUTHOR

CUNNINGHAM, BERYL M.
FROESE, RICHARC A
PC ARTHUR, ROSS J.

AUTHCR
DATE

ME 1'F TEEDuome14.4 111
LATE

CALDER JR, CLARENCE
1961 CROwDER, GENE A.
1967 DAWSON, KENNETH E.
1948 OITLOW, GEORGE H.
1969 CUNFEE, EMERY S.
1966 ECSALL, ALAN R
1930 FRYE, BILL Jo
1969 GHEEN, W. LLOYD
1971 GREEN, WILLIAM L.
1972 HARDER, JACOB C.
1971 FOLT, IVIN L.
1953 ISRAEL, EVERETT N
1972 JACKMAN, CUANE A.
1965 JACOBY, WALTER

JELOEN, CAVID L.
KRUGER, JCHN M.
KURTH, ECWIN L.
LAPPIN, ALVIN R.
LEASE, ALFRED A.

DATE LEWCHUK. LESLIE L
LOW, FRED C.

1969 PILLS, EARL S.
MITCHELL, JCHN
NOVCSAU, JOHN P.
C HARA, JAMES S
RAY, J. EDGAR
SEXTON, WILLIAM E.
THATCHER. GLENN M.

MEDA MNIP

AUTHCR

BAKER, NCRMAN A.
BENSEN, JAMES M.
BCUTWELL JR, COLEN J
CHASTAIN, GARY K.
FLUG, EUGENE R.
HERR JAPES F.
FURLEY, CARL E.
JENKINS, JOHN D.
PEERS, GARY C
RAPHAEL, MICHAEL A.
RILEY, JOHN N.
SNYDER, VANCE B.

MECA SKIL

AUTHCR

BAKER; NORMAN A.
BENDER, MICHAEL
CHASTAIN, GARY K.
FLUG. EUGENE R.
FURLEY, CARL E.
MEERS, GARY 0
RILEY, JOFN N.
SNYDER, VANCE B.
WOOD, MILTON E

CA TE

1952
1972
1955

AUti-.CR

PHIL ADMN. 0111.
EACKUS, KERBY O.
EAIER, JON W
BAILY, ATHOL R.

CATE EAYNE, GEORGE K.
BIKKIE, JAMES A.

1971 CAVISON, FAROLD J.
1967 FENGLASCN, DONALD W.
1971 hAMMONC. ROBERT G.
1972 HANSEN, ECITH H.
1967 HARTZON JR, WILEY G.
197 JACC8Y, WALTER
1571 KREPEL, WAYNE J.
1969 PAGISOS, JOEL H.
1972 MALIK, JOSEPH A.
19. fl. MASON, WILLIAM H.
1972 PC GIVNEY, JOSEPH Ho
1960 PC KINNEY, FLOYD L.

PC NEIL, JACKSON M.
PRICHARC, NEAL W.
RCBERTS JR, LEWIS
ROGAN, WILLIAM 8
SHELTON, JOhN A.
THORP, JOFN H.
WEAGRAFF, PATRICK J.
WHITE, CHARLIE H
YOUNG, EPEE) G.
ZULLINGER, JOHN

DATE

1971
1971
1972
1967
1S71
1972
1972
1960
1973

PHIL COUN

AUTFOR

CLEVELANC, JOHN M.
HYDE, ELDCN K.
LOOSLE, DARRELL K.
CSORNO, WENDELL A

1964
1968
1965
1956
1964
1972
1971
1970
1970
197C
1972
1972
1961
1961
1960
1(171
19c5
1958
191;4
1972
1963
1971
14354
1971
1972
1944
1965
1970

GAIL

1566
1973
1949
1972
1973
1931
1969
1956
1572
1972
1961
1967
1968
1968
197C
1967
1969
1968
1962
1972
1973
1968
1945
1971
1972
1971
1966

DATE

1961
1968
1967
1972



MNIP - METH

AUTHOR

ILEXANDER1 WILLIAM F
ALLEN, JCHN C.
SUER, FERBERT J.
BAKER' NORMAN A.
BENSEN, JAMES M.
3ENSON, M. J.
3IEKERT, RUSSELL G.
BOUTWELL JR, COLEN J
3ROWN, JAPES T
CALDER JR, CLARENCE
CHASTAIN, GARY K.
CUSHING, NELSON N.
DCTY, CFARLES R.
FLUG, EUGENE R.
GEDEUN, DAVID Vo
GRUNWALE, WALTER
GUNTHER, THERESA Co
HACKLER, CLYDE M.
HAILES, CFARLES W.
HANSON, ROBERT R.
FERRt JAPES F.
OFER, ARMAND G.
HOFFMAN' LARRY D.
HUDSON, CONALD W.
HULL, THCMAS F.
HURLEY, CARL E.
JOLLY, FRANK H.
KRUGER, JCHN M.
LARUE, JAPES P.
MARTIN, GCRCON E
PARTINELt PETE
PC EOWEN, ROBERT H.
PEERS, GARY
MEYER, JCHN M.
NANNAY, RCBERT W.
NORTON ROBERT E.
CR, WILLIAM H.
RAPHAEL, MICHAEL A.
REBHORNt EL CON A.
RILEY, JOHN N.
ROWLETT, JOHN D.
SNYDER, VANCE B.
SCMMER, SEYMOUR A.
ST JOHN, DAVID R.
SUESS, ALAN R.
WAISNER, GARY L.
WEFFENSTETTE, WALTER
WHITE, CCNRAD L.
WILLEMS, ALVIN E.
WORTHINGTCN, ROBERT

PHIL HIEC

AUTHOR

CLABAUGF, RICHARD C.
CLECKLER, JAMES C.
FENDLASCN, DCNALD W.
HAMMER, GARLAND G.
HYDE, ELDCN K.
KIEFER, CFARLES C
LANGFORD JR, HARRY E
PALIK, JOSEPH A.
SHERMAN, DOUGLAS R.
STEGMAN, GECRGE K.

DATE

1969
1969
1S7/
1971
1967
1967
1971
1971
1973
1964
1972
1971
1S68
1967
1971
1568
1931
1971
1971
1970
1S70
1S63
1971
1972
1964
1971
1970
1971
1568
1972
1970
1967
1972
1969
1970
1967
197G
1971
1972
1972
1960
196C
1971
1971
1962
1970
1965
1570
1970
195E

PHIL

AUTFCR

BACKUS, KERBY O.
BALER, JON W
BAIRD, RCNALD J.
BIEDLER, JOHN S.
CALLAWAY, ROLAND L.
CARTER, JCHN P.
FALES, ROY G.
HALL, JAMES R.
HAWSE, JChN E.
HCRNBLAKE, R. LEE
HUXOL, ROBERT L.
KACHEL, STANLEY
LEE, RAPFEL C C
MASON, WILLIAM H.
MASSENGILL, JOHN P.
PG CLELLAN, LARRY D.
MC PHERSON, WILLIAM
MEYER, FARVEY K.
NIELSEN, ARNOLO M.
PARKER, CAVE) W
FATE JR, COVE H.
SHUNN, DONALD W
SIMMONS, CARRELL D
SVENDSEN, ETHAN A.
TALKINGTON, JOE E.
THOMAS, CHARLES L.
THOMAS, JOSEPH K.
THORP, JCHN H.
TRYON, VERNCN A
TSUJI. THCMAS T.
WHITESEL, JOHN A.
WOCKENFUSS, WILLIAM
WCODY JR, EARL T.

GATE

1968
1S73
1960
1958
1953
1970
1948
1970
1964
1939
1954
1967
1972
1G7r.
195 2
1571
1972
1951
197C
1972
1570
1972
1958
1961
1962
196
1957
1945
1972
1967
1940
Pielc
1963

PHIL I.E.

AUTFCR

ANDERSON, LCWELL D.
BAILY, ATHOL R.
CUNICO, GERALD E
CAVISON, HAROLD J.
HAMMER, GARLAND G.
HAMMONGt ROBERT G.
HERSCHEACHt DENNIS R
KARR, CCNALD L.
PASSENGILL, JCHN P.
MC CRORIE, THOMAS R.
PC KEE, RONALD Re
PCELLER, CARL A.
RALSTRCM, STIG E.
ROBINSON, WALTER J.
TIMPER, HANS E

CATE ZULLINGER, JOHN

1971
1969
1969
1S51
1568
1972
1573
1968
1956
/962

AUT FOR

CATE

1969
1949
1973
1931
1951
1956
1973
1969
1952
1952
1971
1961
196S
1950
1972
I S66

PHIL T.I.

HAMMER, GARLANC G.
KARR, DCNALC L.
SEARS JR, WILLIAM P.

DAIS

1551
1969
193G



PHIL TOED

CATE

PRED PRTR

AUTHCR
AUTHCR CATE

CAVIS, WARREN C. 1936
HANSEN? ECITH H. 1972 ATHANASICU, ROBERT P. 1965
FIRSCHI, FARVEY L. 1969 AUCKER, JCHN R. I97C
HYDE, ELDCN K. 1968 EEACH, CHARLES K. 1941
FENNER, WAYMAN 8 1972 BEHM, HARLEY U. S67
PRICHARC, NEAL W. 1962 CITTENhAFER, CLARENC 1972
ROBERTS JR, LEWIS 1972 FLEMING, JOSEPH W. 1937
SLATTERY, RAYMONC A. 1969 GIACHINC? JOSEPH W. 1949

JELDEN, CAVID Le 1971
)(APES, JEROME T. 1571

PHIL VCED NOUTNIK, PAUL G. 1568
MILLER, AARON J. /G66
PITTMAN? FRANK M. 197C

AUTHCR DATE SANDMAN, CHARLES W. 1965
STONE, THOMAS C. 1969

BIKKIE, JAMES A. 1S73 STOUGHTCN? ROBERT h. c45:
CARR, EVA R. 1970 SULLIVAN THOMAS Wo 1967
CLECKLER, JAMES O. 1965 VACEK, WILLIAM L. 1962
CASGUPTA, DEBENDRA C 1932 ZIMMER, THEODORE A. 1969
CAVIS, WARREN C. 1936
CAVISON, FAROLD J. 1931 PREO * VOGI
CYKEHOUSE, JAY 195C
HANSEN, EDITH H. 1972
FARRISON JR, RUSSELL 1971 AUTHCR DATE
FIRSCH/1 HARVEY C. 1969
HYDE, ELCCN K. 1968 ANDERSCN, EDWARD T. 197C
KELLER, LCUISE J. 1969 BEACH, CF-ARLES K. 1941
KIEFER, CHARLES C 1972 BEHM, FARLEY D. 1967
KINGSLEY, LEONARD C. 1972 eoRTz, WALTER R. 1971
KREPEL, WAYNE J. 1967 BOYDEN, LLOYD R. 1972
LAHREN, JAMES A. 1970 CHILSON, JOHN S. 1969
LOOSLE, CARRELL K. 1967 CGHEN, JERRY M. 1969
MAGISOS , JOEL H. 1968 COX, STEVEN G. 1068
MC CRORIE, THOMAS R. 1952 OITTENHAFER, CLARENC 1972
MC GIVNEY, JOSEPH H. 1967 ELKINS, RICFARC L 1972
MC NEIL, JACKSON M. 1968 ELLIOTT, EARL S. 1967
MEDEIROS, ECWARD J. 1970 EVANCHL, MICHAEL 1947
MOELLER, CARL A. 1961 FAUROT, LYLE M 1973
MORGAN, JIMMY B. 1969 FLEMING, JOSEPH W. 1937
NEASHAM, ERNEST R. 1968 FRYKLUNC, VERNE C. 1933
CSORNO, WENCELL A 1972 GRIFFIN, JAMES F. 197C
PENNER, WAYMAN R 1972 FARRIS, VIRGINIA Jo 1961
PHILL/PS, WILLIAM A 1973 FAUGO1 RICHARD R. 1969
PRICHARC, NEAL W. 1962 HYDE, THOMAS E 1973
ROBERTS JR, LEWIS 1972 JENKINS, FARRELL T. 196S
ROGAN, WILLIAM B 1973 KAPES? JEROME T. 1971
SCHREIBER, ERNEST 1967 KRANTL, MATTHEW 8. 1S7C
SEARS JR, WILLIAM P. 1930 KRUBECK, FLOYD E. 1954
SHELTON, JOHN A. 1968 KUNTZ, ELMER L. 1968
SHEPARC, JON M. 1968 LARSON, RAYMOND Ho 1951
SHERMAN, DOUGLAS R. 1956 MICHIE, JACK 1968
SHULTZ., FRED A. 1971 MILLER, AARON J. 1966
SLATTERY, RAYMOND A. 1969 MILLER CLARENCE M. 1968
SOLI I PETER A 1972 MOORE, LELAND B. 1S7C
SPREL.HER, ROBERT E. 197C NESWICK, LAWRENCE G. 1971
WEAGRAFF, PATRICK J. 1971 QUICK, OTFO J. 1954
WILLIS, GEORGE E. 1972 RICHARCSON, ROBERT B 1967
YOUNG, FRED O. 1971 SANDMAN, CHARLES W. 196c

SCHULTZ? IRWIN J. 1949
THORPE? CLAIBORNE B. 196E
WOOLDRICGE, ROBERT E 1961

PROG EVPR YCUNG, ROBERT 1966

AUTHCR

CHRISMAN, JOSEPH P.
CANNENBERG, RAYMOND
FOCH, EMIL H.
SHULL, HOWARD I.
STEPHENS, KENT G

CATE

197C
1965
1969
1969
1972

PRCB ININ

AUTHOR DATE

FINCH, CURTIS Ro 1.969



PRPL ACMN
PRPL - TEED

AUTHOR DATE
AUThCR DATE

ACHILLES, CFARLES M. 1967
ASHCRAFT, NCRMAN C. 1968 SAAB, CLARENCE T. 1950
BALTIMORE, JIMMY R 1972 BALTIMORE JIMMY R 1972
EARICH, CEWEY F. 1961 BEKTON, WILLIAM E. 1965
BURGETT, DONALD C. 197C CHARLESWORTH, KENNET 1968
CANDOLI, I. C. 1967 CAVIS, JIM L. 1966
COUCETTE, RUSSELL J. 1972 CRALEK, STANLEY J. 1950
ELIAS, JOHN E. 197C EPHRAIM, JOHN 1969
FORBES, ROY H. 197C ERWIN, WILLIAM R. 1963
FCWLER, HARMON R. 1970 FRYE, BILL J. 1971
FRYE, RCYE M. 1963 GILBERT, FAROLC G. 1955
GORDON, KENNITF G. 1971 GUENTZLER, WILLIAM 0 1973
GORDON, LINCA 1971 JACOBY, WALTER 1961
GRAMBERG, MERLYN L. 1971 JCHNSON, RAYMOND C. 1971
GRAY, KENNEY E. 197C KROH? DAPCN K 1957
FELLAND, PHILLIP C. 1964 MANESS, MARION T. 1969
HOSTETLER, IVAN 1945 MILLER, JAMES A. 1971
HUMBERT 3, JOHN J. 1967 MUELLER, DENNIS L 1972
jACCBY, WALTER 1961 NOVOSAC, JOHN P. 1971
JAESCHKE, DONALD P. 1971 PARKS, GERALC A. 1969
JCHNSON, DUANE A. 1972 PAYNE, AM V. 1965
JCHNSON, FRANKLIN R. 1969 ROBERTS, NORMAN N. 1S67
JCHNSON, RAYMOND C. 1971 RYAN!. CHESTER M. 1963
KHOSHLAMIR FIROUL 1971 SCHAEFER, CARL J. 1959
MEHAIL, SPI RO 1971 SCHMITT, CARLOS R. 1971
MELLINGER, BARRY L. 1972 SECHREST, CHARLES H. 1953
MILLER, MARK E. 1967 TIMPER, HANS E 1S72
MCNTELLC, PAUL A. 1968 VAN BENSCFOTEN, RAYM 1971
MCRRISEY, THOMAS J. 1965 WILBER, GEORGE O. 1941
NEECHAM, RAYMOND J. 1969 WILSON, WADE 1954
COLE, LEWIS W. 1971
CLSEN, EUGENE A. 1568
FELLEGRIN JR, JOSEPH 1971
PERKINS, NEAL 8. 1S62 RECT

.e.1MIN10
JUCO

":CTTER, DENIS A. 1973
AESNICK, HAROLD S.
ROBERTSON, LYLE R.

197C
1958 AUTHOR DATE

SCHAEFER, CARL J.
SINE JR, JOHN M.
SUNNAR8CRG, THOMAS R
VAN DYKE, ARVIC W.
WEAGRAFF, PATRICK J.

1959
1972
1972
1970
1971

MINKEVICH, GEORGE
frEUFELO, JACOB A.
C DELL, ROBERT D.
WIERSTEINER, SAMUEL

1972
1968
1963
197C

YOUNG, FRED O. 1971

PRPL COFS

AUTHOR

AXELROD, AARON
CAVIS, WARREN C.
ILLINIK, ROBERT L.
KELLY, MICHAEL V.
MUNGER, PAUL R.
ABCIK, CALVIN L.

DATE

1951
1936
1971
1968
1972
1969

READ METH

AUTHOR

FROELICH, DONALD M.
HANSBURC, HENRY
HGUSEHCLDER, CAN/EL
LEASE, ALFREC A.
RICHARCS, KENVYN 8.
WOLFE, JAMES M.

RECT TEED

AUTI-CR

CCNLEY, FRANKLIN
CRIST, LEROY
EVERSOLL, RCBERT I.
FOLEY JR? DENIS J.
GERBRACHT, CARLTON J
LARSON, IRVING W.
MALLARY, BENJAMIN E.
MELLMAN, ROBERT A.
NESSERSCHMICT, DALE
RESSLER, RALPH
PUTHERFORC WILLIAM
SCHERER, HARLAN L.
SCHILL, WILLIAM J.DATE SENTENEY, GEORGE W.
SIRC, EINAR E.
SOURS, CHARLES F.
VAN BENSCFOTEN, RAYM
WIERSTEINERSAMUEL
WILSON, ROGER E J.

1970
1535
1963
1964
1970
197C

DATE

1968
1961
1971
1967
1949
1965
1932
1957
1967
1966
1962
1960
1961
1955
1949
196S
1971
1970
1970



SELL - TEED
SUPR - I.A.

AUTHOR

EAKAMIS, WILLIAM A.
OHRISTCFFEL, FRECERI
GILBERT, FARAD G.
JOHNSON VERNER B.
MC ROBBIE, J. M.
MICHEtLS, WILLIAM J.
SARGENT> WILLIAM T.
SCHANK, KENNETH L.
SCHORLING, HOMAGE O.
SECHREST, CHARLES H.
SECKENDCRF ROBERT S
SMITH, IRVI NG.G.
STEER, RALPH V.
STEVENSCN, JAMES E.
TAXIS, CAVIC C.

SUPR

CATE

1951
1960
1955
1966
1963
1941
1956
1965
1950
1953
1960
1969
1959
1.53
1962

I.E.

AUTHOR

BENSON* WILLARD A.
CUMMINS, CARL O.
FOLEY JR, DENIS J.
HENRY, CECRGE F.
JOHNSON, RUFUS G.
VALLARY, EENJAMIN E.
SCHERER, HA KLAN L.
SCHILL, WILLIAM J.
SIRO, EINAR E.
SULENTIC, MILO N

SKIL

CATE

1959
1957
1967
1954
1949
1932
1960
1961
1949
1973

METH

AUTHCR

ALLEN, JCHN C.
BAKER, NCRMAN A.
BENDER, MICHAEL
EIEKERT, RUSSELL G.
BROWN, JAMES T
CALDER JR, CLARENCE
CHASTAIN, GARY K.
CUSHING, NELSON N.
DOTY, CHARLES R.
EASTON, CLIFFORD W.
ESTLE, EDWIN F.
FLUG, EUGENE R.
CEDEON, CAVID V.
GRUNWALD, WALTER
GUNTHER, THERE'S: L.
HACKLER, CLYDE M.
HARES, CHARLES W.
HANSON, ROBERT R.
HARRELL, WILLIAM R
HEYEL, CLARENCE L.
HCFER, ARMAND G.
HUDSON, DONALD W.
HURLEY, CARL E.
JCHNSON, RAY A.
JOLLY, FRANK H.
LARUE, JAPES P.
LICHTBLAU, LEONARD R
LINDAHLt LAWRENCE G.
LOW, FRED G.
MANCHAK, PAUL J.
MARTIN, GCRCON E
NARTINE2, PETE
MEERS, GARY D
MEYER, JOHN M.
NANNAY, ROBERT W.
NIsH, DALE L.
NORTON, RCBERT E.
CLSCN, CAVIC U.
CRK, WILLIAM H.
REBHORN, EL CON A.
RILEY, JCHN N.
ROWLETT, JOHN O.
SCHACHT, ROBERT C.
SNYDER, VANCE B.
SCMMER, SEYMOUR A.
ST JOHN, CAVIO R.
STEMMER, RCLANO C
SUESS, ALAN R.
WAISNER> GARY L.
WHITE, CONRAD L.
WILLEMS ALVIN E.
WCOD, MILTON E
WORTHINGTON, ROBERT

CATE

1969
1971
1971
1971
1973
1964
1972
1971
1968
1971
1966
1967
1971
1968
1931
1971
1971
197C
1972
1967
1963
1972
1971
1971
1970
1968
1958
1944
1963
1965
1972
197C
1972
1969
1970
1967
1967
1965
1970
1972
1972
IStC
1971
196C
1971
1971
1973
162

1970
1970
1973
1958-

AUTHCR

BOWDOIN, PAUL
BRANDON, GEORGE L.
CRESSMAN, PAUL L.
LESTER, SEELIG L.
MANNING, GEORGE E.
PETERS, DONALD F.
TCBIN, GERALD W.

SUPR -

CATE

1966
1952
1934
1944
1971
1955
1972

IND.

AUTHCR

CRUDOEN, PAUL 8.
EDWARDS, JOHN T.
LINE, JCHN C.
LOVELESS JR: SIDNEY
LUFF, ANDREW L.
mANSFIELC WESLEY 8.
PARNES, SIDNEY J.
RIETH, CLAUDE E.
SCHOEPPLER JACOB
STEWART, WILLIAM J.

TEED -

DATE

1944
1970
1971
1969
1955
197C
1954
1966
1958
1968

GRAD

AUTHCR

ADELMAN, FRANK w.
BALDWIN, THOMAS R.
BETTIS, GLENN E.
DEVLIN, LEON G.
FEIRER, JOHN L.
GIMBEL. ARMIN F.
HENRY, CECRGE F.
MORELANC JR, HENRY C

TEED

CATE

1972
1971
1973
1971
1946
1953
1554
197C

TEST

AUTHOR

GALLINOCN, RALPH O.
HILL, JCSHUA
SULENTIC, MILO N

DATE

1947
1572
1573



TEED - RECT

AUTHOR

CCNLEY, FRANKLIN
CRIST, LEROY
EVERSOLL, RCBERT 1.
FOLEY JR, DENIS J.
GERBRAGHT, CARLTON J
LARSON, IRVING W.
MALLARY, BENJAMIN E.
NEUMAN, ROBERT A.
PESSERSCHMICT, DALE
RESSLER, RALPH
RUTHERFCRC, WILLIAM
SCHERER, HARLAN L.
SCHILL, WILLIAM J.
SENTENEY, GEORGE W.
Sin, EINAR E.
SOURS, CHARLES F.
VAN BENSCHOTEN, RAYM
WIERSTEINER, SAMUEL
WILSON, ROGER J.

AUTHOR

DATE

TEST - ACHY

BRAUN, ROBERT W.
CAINES, JAMES R.
CEMPSEY, CON G.
FAUROT, LYLE M
GOLDMAN, ROBERT C.
HARRIS, ROBERT C.
LYONS, RICHARD A.
MC VICKER, HOWARC E.
PRATZNER, FRANK C.
WRIGHT, LAWRENCE S.

TEST - ELEL

AUTHCR

HERRING, TOC H.
HILL. EDWIN K.
HCFER, JARREL
JCHNSON, COUGLAS H.
KOUTNIK. PAUL G.
LYONS, RICHARD A.
MORGAN SR, LEO D.
PRATZNER, FRANK C.

TRNG INC.

AUTHOR

ANDER4iILD, CARL J.
ATTEBERRY, PAT H.

1968 BADER, LOIS
1961 BAKER. ALFRED E.
1971 BROPHY, JCHN M.
I5E7 BROWN, WALTER C.
194S COCHRAN, GEORGE C.
1969 CRUDDEN, PAUL 8.
1932 CUTLER, THEODORE H.
1957 CANAHER, EUGENE I.
1967 EVANCHC, MICHAEL
1966 FAULOS, VINCENT R.
1562 FLAHERTY, HUGH
196C FRYKLUNC, VERNE C.
1961 GCSSAGE, LOYCE C.
1955 IACO3ELLI, JCHN L.
1945 KAPLAN, HARCLD
1965 LAND, SAMUEL L.
1971 LITTLE, RICHARD L.
1970 PEDERSEN, GEORGE L.
157C ROSENGUIST, BARBARA

SHEFFIECK JR, CHARLE
SORENSEN, RONALD L.
STEGEMAN, ARTHUR L.
TIERNEY, WILLIAM F.
TREGILGUS, EARL P.

CATE WHITE, STROLLER T.
ZCOK, WAYNE H.

TEST - MNIP

AUTHOR

CLAWSON, LA VERE E.
COMER, JCHN C.
GRANEY, MAURICE R.
HOLM, MELVIN G.
MCORE, BILLY M
SWANSON, RICHARD A.

1571
1968
1972
1973
1971
1970
196S
197C
1965
1954

CATE

1962
1968
1969
1969
1968
1969
1966
1969

DATE

TEST - SK IL

AUTHOR

MOORE, BILLY M

SWANSON, RICHARD A.

VOGI - HS

AUTHOR

ALSUP, REA T.
BAKER, TIM
BLOPGREN, GLEN H.
CLARK, CHARLES G
CCHEN, JERRY M.
COHEN, LOUIS A.
CRUMPTCN, CHARLES R.
C COSTA, AYRES G.
COERR, JOHN J.
FRISBY, RUSSELL C.
GREANEY, VINCENT M
HAYES, BILLY D.
HYDE, THCMAS E
JENSEN, THOMAS R.
JCHNSON, ROBERT O.
JCHNSON, THOMAS P.
KOHL, ERNEST O.
KRUBECK, FLCYD E.
KURTZ, HARMLN H.
LCWENSTEIN, NORMAN
MARSHALL JR,THOMAS C

1967 MASON, WILLIAM H.
197C MORTON, BERRY E.
1942 FLUSCH, JAMES G.
1972 PRUSKI, JCHN
1973 REISENGER, RAYMOND H
1968 ROLLINGS, JAMES W.

SAWYER, EAVID E.
SCHULTZ, IRWIN J.
SCLIMAN. ABCALLA M.
STORMER, EOPALC L.
TATUM JR, JULIAN R.
TODC, JCHN
VINCENT JR, WALTER C
WERNER, WAYNE E.

DATE

1973
1968

DATE

1947
1954
1932
1543
1947
1954
1967
1944
1948
1946
1947
1956
1944
1933
1967
1969
1956
1631
1968
1957
197 1
1969
1964
1557
1952
1954
2.967
1968

DATE

1967
1972
1972
1972
1969
1965
1952
1968
1967
1968
1973
1968
1973
1968
1968
1967
1949
1954
1959
1555
1941
1970
1950
1967
1958
1970
1967
1972
1945
1967
1967
1967
1972
1972
1969



VOGL ^ EVPR

AUTHCR

ANDREWS JR, JOE R.
8AIER, JCN N
EARROW, RICHARD W.
BEACH, CHARLES K.
BOTTOMS, JAMES E.
BRIGHAM, ELCEN L.
CHERRY, ROGER W
CLEVELANC, JOHN M.
CRAWFORCI JOHN E.
CRUMPTON, CHARLES R.
CUONY, EDWARD R.
EISENBERG, WILLIAM L
ENLIAN, HAROLD J.
ERWIN, CLIFFORD H.
GILBREATH, TOMMY U.
GOSS, ANTHONY J

FREDERICK W.
HO6BS, ACCISON S.
HODGSON/ PAUL M.
HORVATH, RONALD j
HUTCHERSCN, ETHEL M.
JENSEN, THOMAS R.
KURTZ, HARMON H.
MASON, WILLIAM H.
MEIER, NARY A.
MORGAN, CARYLE no
NEWBURY, CAVIL,- N.
C NEIL, IVOR R.
CGLEF LEWIS W.
CGLESBY, JAMES R
SHEPPARC, LAWRENCE E
SHIBLES, FOSTER M.
STENSON, CRVIS J.
STCRMER, DONALD L.
STUART, WILLIAM R.
THOMPSON, BRUCE L.
WELSH, CC'NALD J.
WIEhE, THEOCORE E.

VOGL EVST

AUTHOR

CLAWSON, LA VERE E.
CRAWFORC, JOHN L.
FAUROT, LYLE M
NANKIN, EDWARD K.
HARLAN, OWEN
HARVEY, CAVID W
FEGGEN, JAMES R.
JENKINS, FARRELL T.
JCHNSON, DONALD H.
KRUBECK, FLOYD E.
LINNICK, IDA
LCWENSTEIN, NORMAN
LUTZ, RCNALC J.
PASSMORE, JAMES L.
PHILLIPS, DONALD S.
PLATA, MACIMINO
PUFFER, KAREL
REISENGER, RAYMOND H
RULINGS, JAMES W.
TATE, JCEL C
THORPE, CLAIBURNE E.
TODD, JOHN 0
WHINFIELO, RICHARD W
WYNNE, ROBERT L.

DATE

1968
1973
1569
1941
1965
1950
1972
1961
1941
1952
1953
1947
1967
1963
1971
1972
1942
1971
1965
1973
1966
1968
1959
197C
1969
1968
1967
1972
1971
1972
1967
1971
1971
1967
1972
1971
1968
1954

CATE

1967
1941
1973
1947
1953
1971
1967
1969
1966
1954
1949
1955
1969
1968
1968
1971
1971
1970
1967
1972
1566
1972
1969
1968

VCGI JUCC

AUTHOR

eoLick, GERALD M.
BRADLEY, HARRY L.
BRUE, JAMES E.
COMBS, STANLEY L.
CAUGHERTY, RONALD C.
CE BORCI ROBERT F.
GEARING, PHILLIP
hAKANSON, JCHN W.
HAYES, BILLY D.
HELBERG, DONALD H.
HORVATH, RONALD J
JCHNSDN, LECNAPC R.
KOLLIN, RCBERT
MINKEVICH GEORGE
MORGAN, JIMMY B.
CMAN, RCNALC N.
CSORNU, WENCELL A
PUFFER, KAREL
SHAW, GERALD H.
SMITH, ROYAL E.
STILLERMAK, MANUEL
STROUT, GEORGE M.
TATE, JCEL C
THOMPSON, BRUCE L.
THOMPSON, RANDALL L
WALSTON, HARRY W.
WANGER, RUTH
WASHBURN, KENNETH R.
WHINFIELC, RICHARD h
WYNNE, ROBERT L.

VOGL PLA

AUTFCR

EARNETT, LECNARD J.
CAMBRIA, SOPHIA T.
CHERRY, RCGER W
COHEN, CHESTER G.
CUONY. ECWARO R.
ELMGREN JR/ G. THEOC
ERWIN, CLIFFORD H.
FLOCK, BRYAN V.
FRISBY, RUSSELL C.
FULLER, FOSTER D.
GALLAGHER, JAMES E.
HAYES, BILLY D.
HILLSMAN, SALLY
JACKSON, THCMAS A.
KEMELGCR, BRUCE H
KISTLER, CALE E.
MAC OJNALC, MANLEY E
MC CLURE, CLOIS A.
NIENHAUS, BERNARC J.
C CONNELL, JOHN F.
ROBINSON? CLARK N.
ROBINSON, ORIN R.
ROSENQUIST, BARBARA
SAINTY, GEOFFREY E
SHERRELL, EUGENE G.
STUART, WILLIAM R.
TATE, JCEL C
THOMPSON, RANDALL L
TICHENOR, HAROLD D.
TODD, JCHN C
TREGO, JOHN W.
VINCENT JR, WALTER C
WANGER, RUTH
WARNER, JAMES C.
WASHBURN, KENNETH R.
WERTHEIM, JUDITH B.
WOMACK, WILLIAM M.
WRIGLEY, MARGARET
ZOOK, WAYNE H.
ZUUAK, LAWRENCE S.

CATE

1968
1967
1965
1948
1971
1972
1970
1967
1568
1969
1973
1971
1971
1972
1969
1971
1972
1971
1968
1969
197C
1970
1972
1971
1972
1970
1571
1971
1969
1968

C

CATE

1969
1945
1972
1970
1953
1963
1963
1970
1968

1970
1568
197C
1962
1973
1971
1944

1971
1971
1947
1965
1971
1972
1969
1972
1972
1972
1967
1972
1958
1972
1971
1962
1971
1971
1971
1968
1968
1969



VOGI - PRPL

DATE

1972
1967
1961
1969
1962
1965
1972
1954
1971
1971
1968
1967
1971
1971
1968
1972
1960
1931
1966

YOGI T.I.

AUTHOR

CCOKE RCBERT L.
CRUMPTCK, CHARLES R.
COERR, JCHN J.
DROST, JIM L.
FURLONG, JOHN
HANEY, PFILIP H.
PGRGAN9 DARYLE W.
NOUTOUX, ALFRED C.
CUTCALT, RICHARD M.

DATE

1932
1952
1967
1970
1957
1949
1SC8
1948
1971

AUTHCR

BERRY, JAPES W.
BRAME, WILLIAM E.
CLEVELANC, JOHN M.
CRUNKILTCNE JOHN R.
CREW, ALFRED S.
CUKES, GLENN F.
FARNING, MAX C
GELINAS, PAUL J.
GORDON, KENNITF G.
JCHNSON/ LEONARD R.
JURKCWITZ, EUGENE L.
NEWBURY, DAVID N.
NIENHAUS, BERNARC J.
CGLE, LEWIS W.
SHAW, GERALD H.
STUART, WILLIAM R.
WIJEYEWARCENE, JALUT
hILBUR, LCUISE
WOLLINGTON, JAPES M.

AUTHCR

I THREE DESCRIPTOR LISTING

AGFIV - ATTO - TEST

CATE

LYONS, RICHARD A. 1969

ATTO ADMN CCUN

CRCN -TEEC - HIED

AUTHOR

EAKAMIS, WILLIAM A.
CAVIS, JIM L.
KROH/ DAMCN K
TAYLOR JR, HCUSTON
THCRNTGN, ROBERT W.

CATE

1951
1966
1957
1968
1971

AUTFGR

CGRMACK, ROBERT 8.
DRAKE, JAMES B.
MOSLEY, SAMUEL N.
POTTER, DEN IS A.

DATE

1970
1972
197C
1973

CURR - HIED - I.E.

AUTHCR

CRAWFORC, HAROLD W.
REED, WILLIAM T.
WALL, GLSTAVE S.

DATE

1960
1947
1951

ATTO - TEED - ADMN
CURR TEEC EVPR

AUTFOR

CCRMACKI ROBERT B.

CATE

197C
AUTHCR CATE

FENOLASGN1 OGNALO W. 1969 EURTON/ JCHN R 1970
FARTLON JR, WILEY G. 1972 CHATFIELD, WILLIAM D 1955
KOVACH, ROBERT V 1972 CCLEMAN, WAYNE D. 1967
MAW, JAMES L. 1971 DUNCAN, GLENN S. 1950
MCSLEY, SAMUEL N. 157C FCOTS JR, WILLIAM R. 1966
PARKS, DARRELL L. 1968 HOOVER, RCGER L. 1967
RC8ERTS JR, LEWIS 1972 JACKEY, CAVID F. 1933
RUSSELL, GENE H. 197C MOSHIER, KENNETH 0 1973

RUDISILL, ALVIN E. 1969
SEXTON, WILLIAM E. 1965

CRCN JRHS - EXCO WINTERS, KENNETH W. 19700
AUTHOR

WENTL, CHARLES H.

DATE

1969

EWIP

AUTHCR

F INA - BCGT

CATE

BUNTEN, CHARLES A. 1955



EXPR CURR ..-JRHS
EXPR PROG - METH

AUTFOR

ARMSTRONG, WILLIAM H
EALLER, EUGENE W.
BECKHAM, JOE W.
eERTRANC, CLINT A.
CAMPBELL, GORDON
COLLIER, JAMES A
GALLINELLI, JOHN W.
GIERKE, EARL W.
GRIFFITH, JOHN L.
KAHN, MARSHALL S.
HASKELL, ROGER W.
FEYEL, CLARENCE L.
FOCh. EVIL H.
OUSEHGLDER, DANIEL
LEASE, ALFRED A.
PANCHAK, PAUL J.
POEGENBURG, LOUIS A.
NORTON, RCBERT E.
PHILLIPS, THOMAS G.
RICHARCS KENVYN B.
ROKUSEK, H. J.
RUGGLES, STANFORC D.
SEAL, MICFAEL R.
SHULL, HOWARD I.
SMITH, FREDDY J.
STILLMANi, NEIL J
WEFFENSTETTE, WALTER

I.E.

CATE

1967
1972
1965
1964
1969
1973
1S7C
1970
1967
1567
1969
1967
1969
1963
1964
1965
1969
1967
1971
197C
1964
1969
1969
1969
197G
1972
1965

METH HS

AUTCR
REMICK, ECWARD L.
SPENCE, WILLIAM P.

EXPR

AUTCR
HAILES, CI-ARLES W.
KRUPPA, JCHN R.
LEMASTER. LELAN K.
NEWTON, RCBERT E.
SOMPER, SEYMOUR A.
WILKES, DCRAN F.

EXPR

AUTFCR

CROWDER, GENE A.
CE OLD, ALAN R.
CU VALL, JOHN
FAllINI. PHILLIP A.
GETTLE, KARL E.
HOFER, ARMAND G.
ILOTT, JCHN F. De
JOLLY, FRANK H.
KAUMEHIEWA, ALSON I.
KCBLE, RONALD L.
KRUPPA, JCHN R.
LARUE, JAPES P.
LUCK, WILLIAM E.
MILLER JR, FRANK M.
NEVITT, THOMAS A.
NOTHDURFT, MARIE E
PIERSALL. ARNOLD C.
REPP, VICTOR E.
SHULL, HOWARD I.
STAMbOOLIAN JRt JOHN
kAISNERt GARY L.
WALGREN, FLOYD B.
WRIGHT. WELCOME E.

EXPR

GATE

1957

FILM METH

CATE

1971
1968
1961
1970
1971
1966

METH

GATE

1968
1971
1972
1970
1970
1963
1969
1970
1969
1963
1968
1968
1S66
1971
1966
1972
1964
197C
1969
1972
1970
1971
1953

METH - TCED

AUTFCR

MANCHAK, PAUL J.

MEGA

CATE

1965

EXPR HIED

AUTHOR

EABCOCK, JAMES G.
SMITH, FREDDY J.
WILKES* DORAN F.
YEAGER, LCWERY D.

CATE

1965
1970
1966
1965

AUTHOR

ARMSTRCNG, WILLIAM H
FOLT, IVIN L.
LINCEMEYER, RAY S.
FORTER, CF-ARLES B.
WILLEMSI ALVIN E.

DATE

1967
1972
1954
1957
1976

EXPR METH VOED

AUTFOR

ARMSTRONG, WILLIAM H
BERTRANC, CLINT A.
PUCEL, CAVID J.
SCHACHT, ROBERT C.

CATE

1967
1964
1966
1971

METh I.A. . HS

AUTHOR

ABROMAITIS. JOSEPH J
BORRI, ROEERT
LUCK, WILLIAM E.
PC LONEY WIRT L.
SVENDSEN, CLARENCE R

AUTFOR

CATE

1969
1942
1966
1965
197C

PRPL T. 4, METH

DATE

ROSIN, WILLIAM J. 1969



PRPL TEED TEED

AUTHOR CATE

MANESS, MARION T. 1969

PRPL TCED VOED

AUTHOR DATE

ABDULLA8It BAKRI
ALLEN, FLEET D.
EESTOR, RCLLIE R.
BURNS, RICHARD L.
CHRISTENSEN, JAMES E
CCTTON, GEORGE R.
CROMER, CHALMERS A.
DAVIS, WARREN C.
FISHER' RICHARD E.
GLAU, JCN E.
GRAY, KENNEY E.
GUDITUS, CHARLES W.
HERMAN, JAMES A.
HORVATH, WILLIAM
JOHNSON, LEONARD R.
KARNES, JAMES B.
KEIM, WILLIAM E.
LANGERMAN, PHILLIP D
MANESS, MARION T.
CLSEN, EUGENE A.
PERKINS, NEAL B.
SLATTERY, RAYMOND A.
ZWEIBEL, MALCOLM C.

1971
1971
1969
1964
1972
1944
1970
1936
1956
197C
197C
1965
1969
1972
1971
1966
1966
1968
1965
1968
1962
1969
1968

REAL METH EXPR

AUTHOR DATE

FRCELICHt DONALD M.
FOUSEHCLDER, DANIEL
LEASE, ALFRED A.
RIChARCS, KENVYN 8.

1970
1963
1964
197C

TEED - TCEC EVFA

AUTHOR CATE

ANDREYKAt ROBERT E.
GIANINI, PAUL C.
HCLMEN, HCLGER E.

1969
1968
1969

TEED . VOEC EVFA

AUTHCR

ARNCLD, EANIEL S.
CAIN, jCN N.
FAHRLANCER, DANIEL C
FORREST JR, LEWIS E.
CLIVERt WILMOT F.
SUTTON, FREC C.

CATE

1968
197C
1973
1970
1967
1961



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Abshire Allison
(Last name) (First name)

Joseph

(Middle name)

Exact Title A Study of Dropouts in Louisiana Vocational-Technical Schools

Degree granted

Granted by

Ph. D. , Date 1972 , No. of pages 171 report 185

The Louisiana State University
(Name of institution)

Where Available: Microfilm ( x)

Purpose

The primary purpose of this study W3S to obtain data about dropouts
in Louisiana Vocational.Technical Schools that could be useful in efforts
to overcome this problem. Specific objectives were: (I) to determine some
characteristics of dropouts, (2) to pin-point major causes of dropout. (3) to
discover factors that may encouraee longer tenure in school. (1) to learn
the occupational status of dropouts. and (5) to make icrommend;0;,.
which !night be helpful in diminishing the problem.

Procedure

The descriptive method using the survey technique was the relear,!-.
procedure folluued. Data Here obtained primarily front C:ree
school records, school directors and dropouts. Questionnaires ,,,err
pieced by dropouts and by school directors. Additional infoimati,u,
scoured through interviews with vocational education leaders at the ,t.::
level. vocational technical school directors, personnel. students and I:
Outs. Visits were made to many schools to get a good view of their total
operation.

Baton Rouge, Louisiana
(City, State)

Microfish ( ) E.R.I.C. ( )

No relationship was found between the dropout problem and the fol-
lowing factors:

1. The attitudes of parents regarding education.
2. The educational level of parents.
3. Prior educational level of dropouts.
4. Learning ability of dropouts.
Factors that would have encouraged students to remain in sdiosl

longer included the following:
1. More part-time jobs for students.
2. More financial aid such as loans, scholarships. assistantships and

grants.
3. Better facilities, equipment and teaching aids.
4. More guidance, encouragement and asisiance by school personnel.
5. Extra curricula activities.
Of the 180 respondents, 10.54 per cent were unemployed. Those em-

ployed were working in 62 different kinds of jobs. Many of these were low
paying jobs. More respondents were doing secretarial work than any other
type of work. Only 50 per cent of the dropouts indicated satisfaction with
present job.

Findings

Dropouts included males and females, married and single pupiis,
dents of all ages enrolled, and students from all courses taught. A =jinn,
of respondents quit school during the first six months of training.

Data from this study show a direct relationship between the di-ennui
problem and the following eight factors:

1. Insufficient funding resulting in inadequate facilities and equipment,
and shortage of personnel.

2. Low economic status of many parents.
3. The desire for employment by many students.
4. Lack of self-discipline by many students reelected in excessive

sences, lack of motivation. unsatisfactory progress, and disciplinary
problems.

5. Marriage or marital plans.
6. Illness or physical disability of students or immediate family mem-

bers.
7. Lack of encouragement. personal interest, and individual assistance

by some instructors.
8. Lack of vocational training and guidance in second -try schools to

assist students in making wise training or career choices in vo :atinn.
al- technical school.

*Place summary on this page only.
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Problem: In the 1968 Vocational Education Amendments,
several changes were made in traditional vocational eduction
policy. One of the most important of those was that states would
now have to allocate federal vocational funds to local districts
in terms of manpower needs, district wealth,and program costs.
A 1970 survey of fifteen states revealed that costs of vocational
education programs were not being adequately identified. A re-
view of the literature also revealed that further research was
needed determining vocational program costs. This study
was conceived to assist state and local educational adminiAra-
tors in determining and estimating those costs.

Procedures: To ascertain accurate vocational program
costs and their estimates required development and identifica-
tion of a program accounting structure: procedures for pro-
rating indirect costs; a unit for cost comparison: and a cost-
estimation formula, The resulting accounting structure
identified four distinct levels: District, General Service Group-
ing, Service Grouping, and Program Grouping. The General
Service Grouping was subdivided into Direct Instruction, Indi-
rect Instruction, and Non-instruction, or costs not charged to
instruction. Those three services provided the basic frame-
work into which traditional budget structures could be classi-
fied. That framework enabled clear identification of the indi-
rect costs: Instructional Support, General Support, and Plant
Operation and Maintenance.

Allocation of the above, in proportion to the burdens created
by a program, required identification for each cost of an appro-
priate proration variable. Annual Student Contact Hours, Num-
ber of Full-Time-Equivalent Teachers, and Classroom Square
Footage, respectively, were identified as best accomplishing
that task.

Program unit costs, for purposes of cost comparisons, were
determined by using the Annual Student Contact Hour as the
base unit of measurement.

The above procedures were applied in gathering 1969-70
data from a sample of three high school districts and one com-
munity college district ia each of seven states, The determined
program unit costs were used to test the effectiveness of the
program cost - estimation formula. That formula assumed that
vocational program tests per student contact hour were equal
to the average instructional cost per 'annual student contact
hour times the ratio of the average class size for all services
to the average class size of a vocational prtn:rani, plus a pro-
gram factor.

The effectiveness of the formula was determined by com-
parison of the sum of the squared diffrenees between the actual
program cost and meal: nrograni cost with the sum of the
Squared differences between the actual program cost and for-
mula-estimated program cost. In addition, the variable rela-
tionships of the formula were examined by an analysis of the
correlation coeificients among the formula variables.

Findings: The data gathered and analyzed from the sampled
districts revealed: 1. Teachers' salaries comprised the largest
percentage of the total cost of a vocational service. That per-
centage was followed by the indirect cost percentages for Gen-
eral Support and for Plant Operation and Maintenance. 2. Com-
munity college districts spent larger percentages of total
vocational cost for instructional equipment replacement, rental,
and maintenance than did high school districts. 3. All voca-
tional program and industrial arts service current unit costs
were higher than current unit costs of other instructional pro-
grams. 4. Community college mean other instructional program
and mean vocational unit costs were approximately twice the
high scl:ool mean other instructional program and mean voca-
tional unit costs. 5. Deviations about the program mean costs
were large. 6. The cost-estimation formula proved generally
ineffective.

Recommendations: 1. Specific federal guidelines should be
established for prorating indirect costs among instructional
programs. 2. State vocations! administrators should thoroughly
examine vocational instructional equipment replacement and
maintenance policies within their states. 3. State vocational
administrators should conduct cost-effectiveness studies that
compare high school and community college vocational pro-
grams. 4. State and federal legislators should strongly con-
sider increasing vocational current categorical support to in-
clude the current cost of industrial arts service.

Order No. 73-6371, 178 pages.
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Purpose of Study- To trace the development of Industrial Arts in the junior high
and middle school.

Source of data and method of study! Sources were professional journals, government
documents, interviews, taped lectures, and examination of the Bennett and
Wahlstrom Collections at Bradley Universtiy, Peoria, Illinois. The historical

method of study was used.

Findings and Conclusions. Some of the conclusions drawn from this study indicated
that American intermediate schools and industrial arts at this level have succeed-
ed as permitted by local influences. The basic objectives and philosophy of
junior high/middle school industrial arts has been defined and distributed to
practitioners for many years. However, many teachers did not construct their
programs to meet all objectives. The failure to strive towards all objectives
was the result of practitioner's inability to fully understand and implement
basic philosophy and objectives.

Although a certain degree of failure must be noted, intermediate school
industrial arts may accept compliments for its success in certain specific
areas. For example, many of the career education concepts set forth by the
U.S. Office of Education were an established part of intermediate school ind-
ustrial arts from the founding of the first junior high schools. Industrial
arts has been a leading innovator and supporter of career education for
over 60 years.

*Place summary on this page only.
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Purpose of Study. To identify acceptable common core performance objectives for the
baccalaureate Manufacturing Engineering Technology. curriculum.

Source of data and method of study! A survey was conducted of 1970 and 1971
Manufacturing Engineering Technology graduates of 12 institutions, manufacturing
educators, and manufacturing managers using a 218 item questionnaire. Responses
were statistically analyzed and submitted to a jury of experts for evaluation.
Performance objectives were developed for highly rated items.

Findings and Conclusions: A core of performance objectives was identified as
representing the manufacturing engineering technology discipline. Selected
performance objectives clearly differentiate between manufacturing engineering
technology and other related manufacturing job functions.

l_edominant emphasis of objectives is in Manufacturing Process Planning, Manufa-
cturing Supervision, Manufacturing Development, and Production Tooling.

Current graduates are apparently well prepared for industry with 97.9 per cent
of the sample employed in manufacturing and 48 per cent held job titles of
"Manufacturing Engineer." The average graduate was 28.5 years old and had 3
years of industrial experience at the time of graduation.

Manufacturing Engineering Technology curricual show strong influences from
ECPD and ASEE accreditation guidelines and recommendations.

-s
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There is a need for additional data to clarify the position
of Alabama in technological education, specifically at the bac-
calaureate level. A review of the literature relating to tech-
nological education reveals that a growing need for technolo-
gists with education beyond the two-year college level is felt
in most parts of the United States. Leaders in education. in-
dustry, and government consistently point to the development
of such education as a trend for many years and a necessary
direction for the future. Although high school and two-year
college programs will continue to be quite important in tech-
nological education. the literature repeatedly refers to the need
to complement these efforts with technology programs at the
baccalaureate level through institutes of technology, "two-plus-
two" cooperative plans. or other means. Many institutions
throughout the country, including those in southeastern states,
have responded to this challenge. Programs at the Southern
Technical Institute of Georgia Tech and at Memphis State are
examples of this recent educational effort.

Alabama was found to have only three accredited programs
leading to baccalaureate degrees in specific technologies, sug-
gesting a need for research to determine whether the needs of
the state In technological education were being met. A re-
search project ins executed in which closed-form question-
naires, supplemented by interviews. were used to elicit the
views of Alabama educators, political leaders. and industry
representatives regarding the state's present and future needs
in technology education, specifically at the baccalaureate level.
A total of 1165 questions were tabulated and analyzed.

The findings clearly indicated that there is a felt need for
more and better-educated teclinolo,....ists in Alabama and a belief
that baccalaureate-Irvel technology programs are one way to
fill this need. The persons responding seemed clearly willing
to support the establishment of such programs. including an in-
stitute of tehnoloa. There were some reservations about
funds and sonic differences of opinion as to where an institute__
of technology should be located, but there was clear overall
support for more baccalaureate-level technology education in
Alabama.

In view of these findings. It is recommended that leaders in
education, industry, and government work together to overcome
whatever political obstacles there may be to the establishment
of technology programs at the baccalaureate level in the state.

Order No. 73-27.280, 200 pages.
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The purpose or this study was to compare the effects of 0) television
instruction alone. (2) television instruction followed by a talkback session
(TV +TB), (3) television instruction followed by a group discussion session
(TV +GD), and (4) a combination of television, talkback, and group discus-
sion (TV+TB+GD).

Experimental Design

The University or Connecticut presented a series or TV programs in
selected areas of consumer education. Five 30-minute programs were aired.
The programs were transmitted over Connecticut Public Television, The
prime purpose of this project was to help Connecticut community leaders
who work with low-income families effectively teach selected areas of
consumer education. These community leaders constituted the population
of this study.

Viewing centers were organized in 40 locations throughout the State.
From the aforementioned population, a sample of 152 subjects was ran-
domly selected for this study

The experimental design s- for this study was the pretest-posttest
Group design. The treatment or the groups was as follows:

a. Group 1 = five 1/2 hr. TV only
b. Group 2 = five 1/2 hr. TV + five W2 hr. TB
C. Group 3 = five 1/2 hr. TV + five 1/2 hr. GD
d. Group 4 = five U2 hr. TV + five 1/2 hr. TB + five In hr. GD

Result;

In the comparison between the viewing groups, the findings were as
follows: (1) A significant difference was found when (a) the TV only was
compared to the TV+TI3+GD viewing group and (b) the TV+Tli was
compared to the TV+TD+GD viewing group. (2) No significant difference
was found in the comparison of the following groups: TV only vs. TV+TB,
TV only vs. TV+GD, TV+TD vs. TV+GD, and TV+GD vs. TV+
TD+GD.

In each viewing group, those participants who viewed 4 or 5 TV pro-
grams were compared to those who viewed 3 programs or less. The findings
were: significant differences were found in the four viewing groups in favor
of those people who viewed 4 or 5 programs.

A ehsquare lest was used to determine the interaction. if any, between
selected characteristics of students and their achievement. The findings
were: (1) In one viewing group, females learned significantly mote than
males. (2) In another group, those participants who live in an urban area
learned significantly more than those who live in a suburban area. (3) In
wo viewing groups, those participants who had less than high school
education learned more than those who had completed high school or
more. (4) In one group. those participants whose years of experience were
under he mean years of experience of the group learned significantly more
than those whose years of expenence were( over the mean of the group.

No significant interaction was found boween achievement and the
following characteristics in any one of the four viewing groups: race, mari-
tal status, age, and income.

*Place summary on this page only.
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Conclusions

The data collected in this investigation offer statistical evidence to
substantiate the following conlcusions: (1) The combination of TV, TB. and
GD resulted in greatest achievement in this investigation. (2) In comparing
the effects of TV, TV +TB, and TV+GD, no evidence was found to indicate
that one treatment is more effective than the others. (3) The four treatments
used in this investigation were highlyeffective in teaching selected areas of
consumer education to Connecticut community leaders. (4) Those partici-
pants who watched the most prngrams learned the most. (5) No significant
interaction was found between achievement and the following selected
characteristics: race, marital status, age, and income. (6) Regarding sex,
residence, kvel of education, and years of experience, there is no basis for
either acceptance or rejection of the null hypothesis of no significant in
teraction, since the findings of significance were only in isolated instances,
but not for the total population.
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This study is primarily concerned with the methodology of
establishing production and cost functions of education which
could be utilized for educational planning and decision-making
at an institute level. Models of educational planning are de-
veloped which utilize the production functions of educational
and non-educational services to estimate the input needs of an
institute in terms of faculty, staff, space, equipment and sup-
plies. The estimation of inputs required for instructional ser-
vices are based on student demand for various courses, which
depends upon the program requirements of various required
and elective courses, students' progress and attrition rates as
they move towards graduation, and the class size policies. The
production functions of the sections of various courses are ag-
gregated linearly to estimate the production functions of a
course, an educational program, a department. and the institute.
The methodology to establish such functions, the variables af-
fecting such functions and the problems associated with estab-
lishing such functions are discussed.

Machine Shop Program offered at Fox Valley Technical In-
stitute, Appleton. Wisconsin has been used to test the validity
of the planning models. Two types of production functions have
been used in the empirical study: firstly, based on historical
data; and secondly, based on hypothetical optimal class size
policies. The empirical study showed that generally the his-
torical inputs used per student for instructional services in
Machine Shop Program decreased continually from 1965 to 1970
mainly due to a continuous increased enrollments leading to
classes of optimal sizes. The faculty inputs used per student
based on hypothetical optimal class size increased continually
from 1965 to 1970 mainly due to a continuous decreased teach-
ing load policies. The hypothetical production functions are
primarily designed for administrators interested in assessing
the impact of various policy parameters on the input resource
needs of an institution.

A mathematical model to estimate the number of students
to be enrolled in various educational programs in order to uti-
lize optimally the available input resources for instructional
hervices has also been formulated. This model, however, has
not been tested empirically.

*Place summary on this page only.
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The methodology to establish average cost per student by
program has been discussed. This is achieved by pricing the
inputs of the production functions of programs at the current
market prices and as such gives a detailed breakdown of costs
by each type of input. The detailed procedure of costing various
inputs to arrive at standard cost has been discussed. Machine
Shop Program offered at Fox Valley Technical Institute, Ap-
pleton, Wisconsin has been used to validate the methodology of
establishing standard cost of the program. The empirical study
showed that generally the cost per student decreased from 1965
to 1970 in spite of the raises in faculty salaries and decreases
in teaching loads. This is again due to continuously increased
enrollment leading to optimal class sizes.

Procedures and the problems associated with establishing
cost functions for budgeting, incremental and marginal costs
for planning and decision-making. and economies of scale for
educational planning at state level have also been discussed.
These procedures, however, have not been empirically tested.
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Purpose of Study

The purpose of this study was to determine what junior high
industrial arts teachers, counselors, and principals in Colorado
believe should be and currently is emphasized in industrial arts
programs, the status they assign to industrial arts, and how
these groups value the AVA's 1953 and 1968 goals.

Procedures

Data for this study were obtained by the use of question-
naires Sent to 90 industrial arts teachers, 125 counselors, and
90 principals. Two hundred forty-four, or 80 per cent, usable
questionnaires were returned. Data from respondents were
analyzed by frequency of responses, percentage of responses,
means, standard deviations, and correlation coefficient statis-
tical values.

Findings

Twenty behavioral statements derived from the AVA's 1968
goals were rated by industrial arts teaches , counselors, and
principals both as to the emphasis they should be and currently
are given in industrial arts programs. High agreement between
respondents was found in both ratings although the should be
emphasized category rated much higher.

Respondents rated the 1953 and 1968 AVA goals as to im-
portance. All three groups placed the same 1953 goals in the
upper, middle, and lower thirds of a rank order. Goals 3, 5,
and 6 were in the upper; Goals 2. 7, and 9 in the middle: and
Goals 1, 4. and 8 in the lower. Complete agreement was found
on the importance of the 1968 goals. From highest to lowest
In rank order were Goals 4, 5. 2, 1, and 3.

The rated importance of the 1968 AVA goals was correlated
with how respondents rated the twenty derived statements and
it was found that responses were reliable and that these sec-
tions of the questionnaire were valid.

Industrial arts teachers, counselors, and principals all
agreed that the AVA's 1953 statement of goals is more de-
scriptive of industrial arts programs as they presently exist
and as they should be taught th:ui is the 1968 statement.

*Place summary on this page only.

The status of Industrial arts was obtained by having respon-
dents compare its importance to eleven other subjects com-
monly found in junior high schools. Industrial arts was con-
sidered more important than 60 per cent of the other subjects.

Variables identified in the study had only a limited Impact
on responses to various sections of the questionnaire.

Conclusions

The following conclusions were drawn from the data re-
ceived:

1. More work needs to be expended by industrial arts
teachers, counselors, and principals to narrow the gap between
the emphasis that should be given the goals of industrial arts
and current emphasis.

2. Industrial arts programs should not be cut back in school
systems contemplating a decrease in course offerings to meet
budget demands.

3. The American Vocational Association's 1988 statement
of goals for industrial arts should not be considered a replace-
ment for, nor more popular than, their 1953 statement.

4. Variables such as school enrollment, age, and sex play
a relatively minor role in the determination of an educator's
beliefs regarding industrial arts.

5. The high degree of agreement between industrial arts
teachers, counselors, and principals regarding the value and
status of industrial arts should provide the basis for effective
cooperative endeavor.

6. The development of basic skills is highly valued among
educators as a goal for industrial arts and should not be left
only to accidental achievement.

7. This study demonstrates a valid and reliable method of
determining an educator's beliefs about what should be empha-
sized in a particular subject area as opposed to current em-
phasis. Order No. 73-16,790, 194 pages.
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SCOPE AND METHOD OF STUDY: The study was pri-
marily concerned with identification and examination of se-
lected aspects of early career patterns of selected 1967 Okla-
homa public high school graduates. The subjects were surveyed
twice in an effort to determine possible associations between
varying degrees of vocational trade and industrial and/or tech-
nical education completed to subsequent early career patterns
developed over a four-year period. Three groups of subjects
were drawn from the total population determined by the number
of semesters of trade and industrial and/or technical education
each had received while in high school. The groups were those
who had (1) completed four or more semesters, (2) completed
one to three semesters, (3) had no vocational education of any
kind while In high school. Subjects comprising the three groups
were subsequently surveyed twice in post-graduation foilow-up
efforts to determine: (1) employment status, (2) acceptance of
first Jobs offered, (3) hourly rate of pay, (4) military service
status, (5) advanced training or schooling status, (6) extent of
advanced training, and (7) number of college credit hours
earned. Chi - square statistical anaiyses were applied to data
gathered four months following graduation and to data secured
from the same subjects four years following graduation. Four-
teen null hypotheses were tested and accepted or rejected at
the .05 level of confidence.

FINDINGS AND CONCLUSIONS: Five findings emerge
from the study: (1) There was significant difference among the
groups surveyed in the category of employment status four
months following graduation when the responses were full-time,
part-time, and not empioyed. (2) There was a significant dif-
ference among the groups in employment status four months
following graduation when the responses were empioyed and
not empioyed. (3) There was a significant difference four
months following graduation among the groups in the category
of advanced training or schooling. (4) There were no signifi-
cant differences among the groups, either four r,-.-mths or four
years foliowing graduation, In the categories of: (a) military
service status, (b) acceptance of first job offered, (c) wage per
hour secured, (d) extent of advanced training. (5) There were
no significant differences among the groups at the four-year
level ineithel (a) employment status, (b) advanced training or
schooling, or (c) number of college credit hours received.

*Place summary on this page. only. A

ADDITIONAL IMPLICATIONS WERE: (1) More vocational
training may tend to provide for more full-time employment,
(2) subjects who had vocational training tend to meet their
military obligations sooner than non-vocational subjects, (3) non-
vocational subjects enrolled in college more often than voca-
tional subjects, and (4) vocational subjects enrolled in trade or
technical schools for advanced training more often than did non-
vocational.

Association between. varying degrees of trade and industrial
and/or technical education completed and subsequent career
patterns was found only at the end of the four month time period
and then only in employment status and advanced training or
Schooling status. No significant association was noted in any
other specific aspect of the career pattern at the end of the
four month period and no significant association was noted in
any of the career patterns at the end of the four year period.

Order No. 73-15,050, 99 pages.
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The Purposes of the Study

The primary purpose of this studf was to identify common profes7,ional
education competencies needed by public school district vocational educa-
tion leaders. Other purposes were to (I) determine if significant differences
existed in vocational education leadership competencies among respon-
dents as categorized by state. type of position held, proportion of time
devoted to teaching, and number of teaching subordinates, (2) identify the
method recommended by respondents for preparing individuals to perform
each competency included in the study, and (3) formulaic implications to
be considered in the development of teaching strategies and curriculum for
the preparation of public school district vocational education leaders.

The Procedures

The data were collected with a mail survey questionnaire developed
through a review of literature and a field test. Public school district voca-
tional education leaders responded to the questionnaire regarding the level
of proficiency (complete, considerable, moderate, slight, no proficiency)
necessary for each of the 98 competencies in relation to their job. Likert-
type scale values of 5 to I were assigned to the responses. Respondents also
;elected a method (course work. internship, a combination of course work
and internship) for preparing personnel to perform each competency.

The study utilized a population from thc four western states of Arizona,
California, Colorado, and Washington. One hundred and three of the 112
public school districts which met predetermined criteria agreed to partici-
pate in the study. A sample of 200 vocational education directors and
department heads was randomly selected from the participating districts.
Usable data were received from 147 respondents. The data were analyzed
with the analysis of variance F statistic and the Q- and R-factor analytic
techniques.

1972 , No. of pages in report 138

Corvallis, Oregon

Microfish )

Selected Findings

Statistical comparisons using the one-way classification analysis of vari-
ance were made on respondents who were grouped by state. position held,
proportion of thin! devoted to teaching. and number of teaching subordi-
nates. Respondents grouped by state were alike in their rating of all 98
competencies. Differences were detected with h the remaining groups, leav-
ing 62 common competencies.

The Q-technique factor analysis revealed that all respondents generally
tesemb e one aitother with mad to values assigned to the professional
educatton competencies in the study.

Die It-technique factor analysis was used to group competencies for
deveropment of teaching strategies and curriculum. A fie-factor solution
extracted 59 competencies that had factor loadings greater than ±.50. The
five factors were identified as foll,n% s:

I. Factor I: Program Nlanagement
2. Factor II: Protrain Planning, Development, and Evaluation
3. Factor III: State Criteria Interpretation
4. Factor IV: Staff Management
5. Factor V: Staff Relations
For each of the 98 competenc,es, a majority oldie respondents selected

a combination of formal course work and intcrship as the preferred method
of preparing vocational education 1.-fitiera to perform the competencies in
die study.

(City, State)

E.R.I.C. ( )

Selected Conclusions

The review of literature, the questionnaire. and thc results of the statisti-
cal analysis provided the basis for the following conclusions:

I. Sixty-two competencies were similar for all respondents and make
up the common competencies.

2. Competencies related to Staff Management and Staff Relations. re-
ceived relatively high mean scores and low standard deviations.
indicating general agreement that a high level of proficiency is
needed.

3. Competencies related to Program Management and Program Plan-
ning received relatively low mean scores and high standard devia-
tions, indicating a difference of opinion among the respondents
concerning the level of proficiency, but generally it was considered
to be low.

4. Respondents grouped by state were alike in their rating of all 98
competencies.

5. A combination of formal course work and internship was the pre-
ferred method of preparing vocational education leaders to perform
the competencies in the study.

Selected Recommendation:

The following three selected recommendations are offered in view of the
findings and conclusions of the study:

1. Where identlialde groups are involved in vocational education lead-
ership training, responses of individuals representing that group in
this study should be examined. Those competencies rated high by
that group should receive prcfeicnce in curriculum planning.

2. Experimentation should be conducted with the identified competen-
cies to compare the effectiveness of tic individualized, perform:mei:-
based method of instruction and the traditional method of
instruction.

3. A composite data analysis should be completed on the concurrent
studies by Baltimore (1974 Martin (1972). and Sundstrom (1972)
to ascertain similarity of results. If strong similarities exist. it is
recommended that the western states cooperate in establishing vo-
cational education leadership programs with a common compe-
tency base.

Order No. 72-27,62, 138 pages.
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The technology of graphic arts is a chronological report of
the tools, materials. prnesses. and machines invented by man
from the beginning of ethnographic time to 1971. Also included
is a review of the technology of graphic arts in the future.
Since it is a resource study, primarily intended for the study
of graphic arts in an industrial arts educatiar program, it is
limited to that material necessary for a teacher of, or a stu-
dent in General Education.

The major areas covered include the relief, planographic,
and intaglio methods of printing, and their relationships to each
other as they were ,nvented and developed. The types and kinds
of printing presses are discussed in relation to their uses by
o' of the methods. Similarly. the invention and use of
movable type and other printing plates, as well as printing inks.
parallel the development of printing presses. The remaining
major area included is the invention and development of paper.

In addition to a review of the above, the study also discusses
the manufacture of books and newspapers, photography, copying
and copiers, specialty printing techniques, and holography.
Other facets of a cross-technological nature, such as cathode-
ray, photo-electric, type composing, and computer-directed,
automated "belt press" systems complete the history of the
technology of graphic arts.

The final unit applies the technology of graphic arts to the
functions of industrial arts education. These functions are the
cultural, consumer, technical, recreational, social, and occupa-
tional. Order No. 73-1185, 286 pages.
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A key controversy In education in the United States during
the 1960's was whether or not legislation.was necessary to
secure the effective implementation of collective negotiations
between boards of education and local teachers organizations.

The purpose of this study was to determine the effective-
ness, in the absence of legislation, of voluntary guidelines in
bringing about the cooperative determination of teacher salary
schedules and other school personnel policies through nego-
tiation and agreement.

For this study the author made an extensive survey and
smalYsis of existing working relations between boards of edu-
cation and local teachers organizations in all of the 177 school
districts in the state of Connecticut during the school year
1903-1961, prior to the enactment in 1905 by the Connecticut
legislature of a teacher nc:gotiation law.

Connecticut was selected for this study because, as a re-
salt of continuing cooperative efforts si::ce 1951. a detailed
set of voluntary guidelines for teacher-school board ngotia-
tions had been developed and endorsed by the state school
boards', superiniencients', and teachers associations and
published in 1962 and widely promul;;atecl by the State Board
of Education.

To study the effectiveness of such garizlelincs, without legis-
lation, nine major areas of inquiry were identified. They were:
(1) board of education policies, (2) teacher representation,
(3) joint teachex-board meetings, (4) role of the superintendent,
(5) topics considered at joint meetings, (6) meeting procedures
and the reaching of agreement, (7) group contracts, (8) fiscal
Impediments and teacher withholdings, and (9) evaluations of
teacher-board working r4::latioas.

On the basis of guideline recommendations, one or more
goals ere established for each of these areas. The effective-
ness of voluntary guidelines in each area was assessed by de-
termining the percentaje of Connecticut's school districts
where each r, oz1 was found to have been implemented in 1963-
1964, prior to the enactment of legislation.

. A detailed questionnaire based on the accepted state guide-
lines as sent by the author in May 1304 to each superintendent
of schools, each lozal teachers organization president, and
each local beim] of education chairman in Connecticut. Out of
a pozsiole 550 returns, 25 usable replies were received, in-
cluding al least one from every district in the stste.

Results of the survey were analyzed and reported in detail
In a separate chapter for each of the nine major areas of in-
quiry. lbta were recorded for all districts together, and fpr
large and small districts separately.

*Place summary on this page only.
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The central fact emerging, from this study was that, despite
the wide pro:nulgation of voluntary guidelines, in only tiO per
cent of Connecticut's school districts (98 out of 117) was the
teachers' salary schedule for 1904-1965 established by mutual
agreement through negotiation at joint teacher-board meetings.
In the other half of the districts, in the absence of legislation,
school boards adopted the schedule unilaterally.

In only 25 per cent of Connecticut's school districts was
agreement on any non-salary personnel policy reached through
joint-mceting, negotiation in 1963-1964. In only 2 per cent of
the districts were salary or non-salary agreements embodied
in a jointly signed group contract.

On the other hand, joint teacher-board meetings were held
In 1963-1904 in 90 per cent of Connecticut's school districts.
Salaries were discussed at joint meetings in 85 per cent of the
districts, and non-salary personnel policies in 81 per cent.

The author concluded that v :ithout legislation guidelines
were highly effective in producing joint teacher-board meetings
and deliberations, but they were relatively ineffective in pro-
ducing bona fide negotiations and written agreement.

The author recommends that a comparable study be made
of the effectiveness of legislation in teacher-school board ne-
gotiations, Microfilm $3,50; Xerography $12.15. 270 pages.
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The purpose of tins study was to investigate the amount of

agreement and disagreement existing an directors of occu-
pational education, LEA superintendents. and linnets Division
of Vocational and Technical Education (DVTE) staff. regarding
the role of occupational education directors.

This study was concerned specifically with the following:
1. Determining the specific role expectations in which there
was agreement and disagreement among local directors, LEA
superintendents, and the Illinois Division of Vocational and
Technical Education staff. 2. Determining the functional areas
in which the role expectations were agreed upon by local di-
rectors. LEA superintendents, and Illinois Division of Voca-
tional and Technical Education staff. 3. Describing how the
three groups differ In role expectations. 4. Determining com-
bined rank ordering or priorities of role expectations as seen
by the local directors, LEA superintendents. and the Illinois
Division of Vocational and Technical Education staff.

The Q-methodology wits the research procedure used in
this study. This technique is particularly adaptable when using
small numbers or studying similarities and differences within
and between groups.

The Q sort developed for this study consisted of 53 items.
Each ttem was a behaviorly stated competency which had been
identified in previously conducted research, and was consid-
ered essential to the operation and administration of an occu-
pational education program. The 0 sort was administered to
15 local directors of occupational education. 15 LEA superin-
tendents, and 15 Division of Vocational and Technical Educa-
tion (DVTE) staff members in the state of Illinois. The re-
spondents were asked to place the 63items in a rem:a:kir
distribution of nine categories with seven cards in each cate-
gory.

The findings of the study indicate a inch degree of agree-
ment between local directors and DVTE siaff. These two
groups agreed on the ranking of 60 of the 63 items. Local di-
rectors and superintendents were in agreement on 54 of the 63
items. The superintendents and the DVTE staff were in agree-
ment on 53 of the 63 items.

The items of disagreement, which were ranked higher by
the superintendents, dealt with the coordination of occupational
education with other educational activities to maintain unity
anu balance between general education and occupational educa
tion. The development of curriculum obiectIves and the need
to develop criteria to evaluate facilities and equipment were
also ranked higher by the superintendents.

The use of outside resource people and advisory committees
was peen a sig-nificantly rankinz by the local directors
and DVTE staff than by the superintenden:s. The DVTE staff
and local directors clis:reed on the importance of providing
communication chanitrk for sharing of IIICDS among teachers.
They also Were in disagreement about the priority to be peen
the task of promoting unity and balance between occupational

( )

(City, State)

E.R.S.C. ( )

education and other disciplines. The DVTE staff along with the
superintendents rated these role description statements higher
than did the local directors.

The local directors and the DVTE staff ranked the Adminis-
trative functional arca higher than did the superintendents. On
the other hand. the functional area of Research was given a
higher priority by the superintendents than did the local di-
rectors.

The establishment of a sound philosophy for occupational
education, the determination of curriculum objectives, the se-
lection and use of equipment and facilities, and the evaluation
of program and instructional staff are examples of items given
a higher priority. Administrative duties such as writing pro-
posals, interviewing teacher czuididates. working with lay ad-
visory groups are also viewed to be significantly above the
mean.

Role definition statements which deal directly in securing
on-the-job training stations, interpretation of student occupa-
tional interest inventories, and other siniilar activities have
been given a low priority rating.

Order No. 13-6182, 115 pages.
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Purpose of Study.: To present the implementation of a geometric programming algorithm
applied to the dual program and subsidiary maximum problems. The subject of can-
onical programs and the primaldual relationships pertinent to this research are
discussed, and the linear nature of the dual program constraint region is emphasized.

Source of Data and Method of Study; The technique developed for the numerical solution
of the geometric programming dual program was a modified convex simplex method
algorithm. Special attention had to be paid to the handling of the "blocks" of
dual variables associated with inactive primal constraints. The algorithm which
was developed is capable of handling programs with any number of degrees of diffi-
culty, and any number cf active or inactive constraints in the primal program.

Findings and Conclusions: One of the main problems associated with geometric program-
ming is the nondifferentiability of the dual program objective function on the
boundary of the nonnegative orthant. This gives rise to computational problems
when dealing with geometric programs having inactive constraints. The technique
developed for this research permits any or all of the primal constraints to be
inactive, and automatically implements the subsidiary maximum problem chain when
required. Certain restrictions are placed on the behavior of the dual vector to
guarantee differentiability of the dual objective function, for every move in the
dual space dictated by the algorithm. These restrictions do not, however, prevent
the dual variables, which correspond to the inactive constraints, from going to zero.

Several sampleproblems were solved on an IBM S/360 Model 50 computer. The
degree of difficulty for the sample problems ranged from zero to forty, and the
computer times required to arrive at a satisfactory solution ranged from one-half
second to seven minutes. Some observations are included on the subject of
subsidiary maximum problems, and on tae computational experience gained from the
use of the computer code developed during this research.

*Place summary on this page only.
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The major purpose of this study was to gather information concerning
student attitudes toward industrial educational classes. This was accom-
plished by surveying a sample of ntnth grade male students enrolled m the
Spokane Public Schools in the spring of 1971.

The instrument used was a questionnaire consisting of 16 items divided
into three areas likely to influence student course selections. These included
(1) school. its teachers, counselors, and courses available, (2) family,
friends, and other personal influences, and (2) work related factors such as
salary, working conditions, and local availability of jobs. The final sample
of 128 students was divided into three groups:

1. Inappropriate Nonindustrial Students (INS), those students not en-
rolled in industrial education classes for grade 10 but who, by accepted
guidance standards, should be.

2. Appropriate Industrial Students (AIS), those students appropriately
enrolled in industrial education classes for grade 10.

3. Inappropriate Industrial Students (IIS), those students inappropri-
ately enrolled in industrial education classes for grade 10.

The chi square test was used to determine significance among groups.
Comparison of means and percentage differences of responses by item and
groups were also computed.

The findings include:
1. That significant differences exist between groups when students re-

late factors concerning the world of work to the selection of industrial
education subjects.

2. That no significant ditTerences exist between groups when students
relate the selection of school subjects to school and social factori. The one
exception among these 10 items was "My family," which indic'ated differ-
ences between groups.

3. That a large portion of the students' responses indicate that the
variables listed on the questionnaire had no influence on their selection of
an industrial education class (50 percent of all responses).

4. The students who were determined to be making appropriate course
selections in terms of their grades. aptitudes, and occupational choice were
found to be most positive and consistent in theirattitudes toward industrial
education classes.

5. That students felt that the school had the lov.est effect on their
industrial course selections of the three general areas, school, social, and
work factors.

6. Over 80 percent of the students felt that their counselors and
homeroom teachers had no influence on their selection of industrial educa-
tion classes.

7. The total number of student responses indicating a favorable influ-
ence (as opposed to a negative one) was almost four to one, indicating that
the students saw lb factors as having a strong positive effect on their
course selec:ions.

*Place summary on this page only.
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Certain conclusions were drawn from the data. The information avail-
able did not indicate that the groups differed except in the areas relating
to work. These work areas allowed the students to relate in a definite
personal manner and resulted in responses that reflect individual differ-
ences not found in the students' responses to the more g.:neral items on the
school and personal social factors.

The large number of students, who indicated that the factors listed on
the questionnaire had no influence on their subject selections, implied that
they find it difficult to relate the choice of industrial education classes to
the variables derived from the review of literature.

The students' responses indicate they do not relate occurrences in
school with the world of work. Homeroom teachers and counselors had

little influence on their choice of industrial education subjects. School and
social factors had a similar impact on all groups while there were differ-
ences among the groups related to work factors.

It is recommended that the schools increase their efforts to relate the
schools to the world of work and that changes in both staff role and
curriculum changes are needed to affect this gcal. Recommendations for
further research include expanding the amount of information available
concerning student attitudes toward vocational education and including
more information in occupational choice literature at the high school level.

Order No. 72-30,483, 74 pages.
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The Doctor of Philosophy degree with a major in the area of
industrial arts education or industrial technology education has
been awarded to persons at The Ohio State University for ap-
proximately forty years. During this time, no formal attempt
was made to keep track of these persons or to obtain feedback
from them.

The purpose of this study was to compile a list of those
graduates, determine the types of professional experiences
which they have had since graduation, obtain information in re-
gard to their evaluation of the program, solicit suggestions for
improving the program, determine what services they feel the
University should provide after graduation, and derive and state
implications of the evaluative data for program revision. Au-
thoritative answers were sought to eight specific questions.

The study was delimited to those living individuals who re-
ceived the Doctor of Philosophy degree with a major in indus-
trial arts education from The Ohio State University through the
1971 calendar year.

Literature that dealt with the value of graduate follow-up
data was reviewed, as well as literature concerning graduate
program evaluation. Follow-up studies previously completed
were reviewed, in addition to information concerning survey
methodology.

The process of identifying graduates resulted in a list of
104 graduates of lvhich 90 are still living. Data were collected
by means of a mailed questionnaire. The data reported in the
study are based on information from 88.9 per cent of the living
graduates.

Data are reported in tabular and narrative form. Frequen-
cies, percentages and measures of central tendency are used
extensively in the presentation of the data.

Among the major findings were: (1) Ts e doctorate was
awarded to 2 of the respondents from 1930 through 1939, to 10
from 1940-1949, to 15 in the 1930's, to 34 during the 1960's, and
to 19 from 1910 through 1971; (2) Before or duria,,-, the time
graduates were pursuing the doctorate, 8.8 per cent of the re-
spondents had exp.rte;1(e it, elementary school teaching, 75 per
cent had secondary scir...,-)1 teachini; experience, and 71.3 per
cent had experience in eulte;;e teaching; (3) WW1 the exception
of nitscellaneous reasons, the greatest reason for respondents
selecting The Ohio State University as the school from which
to receive their doctorate was available financial assistance;
(4) The median nunn,er of elapsed quarters while respondents
were in the doctoral program was 11.1; (5) The median age of
respondents at the time the doctorate was conferred was 34.8;

*Place summaryon this page only.

(6) Respondents listed 93 research and development activities
that they have participated in since receiving the doctorate;
(7) Graduates felt that graduate research associateships con-
tributed more to tlier professional development than did grad-
uate teaching assistantships; (8) Respondents indicated that the
aspect of their doctoral program that contributed most to their
iirofessional development was the course work; and (9) The ma-
p,r,ty of respondents felt that the department shout(' provide

type of formal service to its graduates on a regular basis.
s.inie of the major conclusions were: (1) The majority of grad-
uates were well pleased with their doctoral program; (2) The
imijority of graduates become involved in college or university
teaching and/or administration; (3) The majority of graduates
Bove had professional writings published since 'receiving the
doctorate; (4) Graduates opposed the idea of eliminating, or
replacing with other activities, the general examinations, the
dissertation requirement, or the oral dissertation defense;
(5) Graduates were dissatisfied with the low number of field
experiences or internships available; and (6) Graduates con-
sider membership and activity in professional associations to
be important. Order No, 73-26,771, 242 pages.
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Purpose: To measure the connotative meanings of thirty
selected vocational education concepts hold by a national popu-
lation of vocational education leaders, Specific purposes were
to determine the det:ree to '.vhich voca;loital leaders agree in
their allocation of thirty vocational eciucation concepts in terms
of a single factor and of overall factors in the total semantic
space, and to compare the reactions of: (1) chief administra-
tive officers, state supervisors, and teacher educators; (2)state
supervisors and teacher educators witi.in each of five vocational
fields; and (3) leaders from each vocational field with the reac-
tions of leaders from the other vocational fields.

Methods and Sources: The semantic differential developed
by Charles E. Osgood et a]., was adapted for use in this study,
Questionnaires were sent to 494 individuals identified in DAVTE
(Office of Education. HEW) directories, A total of 435 (881)
usable resionses were received. Appraisal techniques in-
volved: (1) Semantic Differential "D." (2) Pearson product-
moment correlation coefficients "r," (3) Osgocd's significance
criterion for group data, and (4) analysis of variance F-tests
(ANOVA).

Summary of Conclusions: (1) The concept Vocational Edu-
cation was the most cHr.iinant descriptor. (2) Evaluative factor
data analysis niche:10.d that the attitudes of state supervisors
and teacher educators "Kere not mutually supportive. (3) Po-
tency factor data analysis indicated that conceptual congruency
was not evident for three concepts: Advisory Committee. Area
Vocational Schools, and Tc2cliec Eclat:a:ors, (1) Activity factor
data analysis indicate.-1 that conceptual cani:ruency was not evi-
dent for the two concepts Teacher Etlucators and Advisory
Committee. (5) ANOVA hrttveen the three major groups inai-
cated a lack of conceptual ccnigruency for six concepts: Teacher
Etiocators,,Minority Uroi.ils, State Supervisors. Occupational
Mobility, Advisory Committee, and Technical Education.

ANOVA indicated a lark of ct)neepitial conitrtp-ricy between
state supervisors arcs Leacher educators in: (1) a.:ricultural
education (or five concepts State Super-visors, Youth Clu!is.
Vocational Education. litisinss and Ottice Occupa-
tions Education: iiiisiness and 611 occ,.1;attons education
for three concepts Teacher Edu ators, Occupational N1obility,
and student NI.-itivation-, (3) distributive education for four con-
cepts Stige Sopervi.:ors, Tearlier Educators, Teacher
cations. ard 1'ocatit,1.11 t.diiriation: (.1) ',onto economics r loca-
tion (or three concepts Teacher laiiit-itors, Program Fvaluation.
and Research; and (;) trade nit iiidti:ttrial education for seven
concepts T t cher F.I:icator,.. Technira i.citicatinii, Minority
Groans, Priti:ritill Faloation, Education, Cooperative
Education. at.il Ftioratirni.

*Place summary on this page only.

Summary of Recommendations: (1) The connotative identi-
fication of the prograni-centered concept Vocational Education
strongly suggests the retention of this descriptor. (2) Connota-
tive analyses of the meanings of the thirty concepts should be
further researched for comparative purposes with: school ad-
ministrators, teachers. students, and with educationally-ori-
ented groups in the private sector. (3) Concerned vocational
education leaders should hold professional meetings for the
development of positive role perceptions for those concepts
which exhibited significant differences between administrative-
super visory personnel and teacher educators. (4) Longitudinal
programs of inservice teacher education should include cooper-
ative planning between administrative- supervisory personnel
and teacher educators. Order No. '73-25,584, 454 pages.
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The purpose of the study was to determine the effectiveness
and importance of vocational guidance and occupational infor-
mation provided in high school industrial arts classes. Effec-
tiveness and importance were determined on the basis of stated
perceptions of fifty-five male high school graduates who had
taken one or rrore industrial arts classes while in high school,
and of thirty-seven high school industrial arts teachers. These
perceptions were obtained by means of inter ".ews. and the
study was limited to the Fresno City Unified Scoocl District,
Fresno, California.

Forty statements describing vocational guidance and occu-
pational information were developed for use in the interview
questionnaire. Ten statements described occupational informa-
tion content and were based upon the National Vocational Guid-
ance Association's Guidelines for Preparing and Evaluating
Occupational Materials. The remaining thirty statements de-
scribed actions which might contribute to the student's voca-
tional development, and which were based upon Donald Super's
Career Development: Sell-Conceiit Thenry. Ten statements
described student actions or behaviors. six statements de-
scribed teacher actions, and fourteen statements described
what, for this study, were called student knowledges and beliefs.
Respondents were asked to rate each statement on arbitrary
five-point scales as to: I) its effectiveness within industrial
arts. and 2) its importance within industrial arts.

Findings of the study included:
1. The vast majority of the students were provided with a

number of worthwhile and valuable knowledges and experiences,
but vocational guidance was provided for most of the students
at far below its potential level.

2. To the extent that the list of statements adequately de-
scribed a complete package of vocational guidance, overall vo-
cational guidance was more than slightly effective, but not as
much as moder.atelj effective. However. the vocational guid-
ance which was perzeived to have been provided was well above
moderately effective.

*Place summary on this page only.
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3. Vocational guidance in general was perceived to be
closer to very important than to moderately important, and
even the statements receiving the lowest import ince ratings
were rated as moderately important. A subsidi:ry conclusion
was that the graduates perceived vocational guichinee as more
important than the teachers believed they did.

4. Too little occupational information was provided the stu-
dents in the basic industrial arts classes.

5. Occupational information was in general, above slightly
effective but well below moderately effective. However, the oc-
cupational information which was perceived to have been pro-
vided was somewhat above mode,.ately effective.

6. Occupational information was perceived to be about
midway between moderately impertant and very important.

Specific recommendations to implement a program of in-
service training for industrial arts teachers, to implement a
long-range program of vocational guidance development and
evaluation. and establishment of an on-going program of occu-
pational information services were presented.

Order No. '12-33,699, 293 pages.

33: 3342-A Jna '73



SOURCE SHEET FOR SUNNARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION*
JOINT RESEARCH COMMITTEE - AIAA & ACUTE

Author Bonner

Exact Title

(Last name) (First name) (Middle name)

An Analysis of the CostBenefirs for. Trainees in a ManpowerProt2ct.

......11..M...1

Degree granted En.. D. Date 1972

Granted by Texas A&M University- No. of pages in report. 104

College station, Texas

(Name of institution)

Where Available: Miciof lm (x) Microfish
The primary purpose of thia study was to determine the

ability of the students that attended the Experimental and Dem-
onstration Manpower Program at Prairie View Agricultural
and Mechanical College, Prairie View, Teeas, to repay the
cost expended for their education. As a part of this main pur-
pose, several hypotheses were i.dentified which were designed
to improve the techniques of conducting the cost-benefit anal-
ysts of the program.

The seven hypotheses which this investigation tested are:
1. Education gained from the manpower program has not

removed previous welfare recipients from the welfare rolls.
2. The number of program participants removed from the

unemployed ranks Is no greater than the number of persons
elevated from the under-employed category to that of adequate
employment.

3. The program completion rate for persons recruited from
the employed ranks is not significantly higher than for those
who were unemployed.

4. There Is no difference 11 the program completion rate
for males and females.

5. The continued employment rate for the previously em-
ployed is no greater than that of the unemployed.

6. The continued employment rate for males and females
is not dependent upon sex.

7. The cost of educating the program participants will not
be repaid through income tax payments made by these individ-
uals.

To have an adequate sample size, the entire population of
the program for the period 1968 through 1970 was selected.
Although the project was designed to educate 280 students in
nine vocational subjects, two of the instructional areas were
discontinued because of a lack of students during the second
phase of operation. This reduction in the number of programs
reduced the available instructional positions to 240, but only
295 students were enrolled.

Empirical data relative to the established hypotheses were
collected on each program participant. The welfare status for
members of the group was obtained from area welfare offices.
The past work history for members of the group was deter-
mined through the use of available records on these individuals.
The current work status of the members was determined
through persJnal interviews with unemployed Individuals, and
with employers and former employers of the tramees. The
cost of the program was obtained from available records and
budgets that were established for eazh Instructional area.

*Place summary on this page only.
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The Chi-Smaxe Goodness of Fit and Contirgency Test were
used to analyze hypotheses one through six. The seventh and
final hypothesis was analyzed through estimated savings in wel-
fare payments and income tax deductions, which were projected
over a thirty-year period.

The principal conclusions were as follows: 1. According to
the evidence obtained In this study, preparation under the man-
powez program at Prairie View Agricultural and Mechanical
College is not an effective tool for removing welfare recipients
from the welfare tolls. 2. Under-employed persons who par-
ticireted in the instructional program currently have signifi-
ceeVy higher wage earnings than those who were employed.
3. The program completion rate is significantly higher for per-
son,' that were previously employed. 4. The continuous employ-
ment record is longer for previously employed persons than for
those who were unemployed; end tor males as opposed to fe-
males. 5. Based upon the labor force participation rate of the
group, there appears to be limited capability for the partici-
pants to repay the cost of their education.

The following suggestions are recommended: 1. That, re-
search be done to lkientify work-incentive programs that will
encourage welfare recipients to actively seek full-time employ-
ment. 2. That extensive research be accomplished to Identify
programs that 'Maid in the prevention of children that cur-
rently receive welfare assistance, from becoming future wel-
fare recipients. 31. That job development specialists be assigned
to the manpower grogram staff for the purpose of finding ade-
quate employmeettand provide counseling for persons prepared
in the program. 41 That quality jobs be developed and coordi-
nated at state andleical levels, which will provide adequate em-
ployment for thoerpersons that receive instructions through
manpower programs. Order _No, 73-12.308. 104 pages.
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The Department of Engineering Technology, Texas /UM
University, became aware of a need for documented knowledge
of what specific work tasks were being performed by the
graduates of the department. This information was needed
for two purposes: 1. To be used in counseling aid describing
to students and potential students the work Industrial Tech-
nologists perform on their jobs. 2. The information would be
helpful in evaluating and improving the Industrial Technology
curriculum. The problem was not unique to Texas A&M.
A survey of literature indicated that this was a problem at
many schools. A program of a follow -up study of graduates
vas a frequently recommended method of solving the problem.

The purpose of this study was to ascertain what work tasks
the graduates from Texas ASAI University's Industrial Tech-
nology degree option (also referred to as IT graduates) are
doing on their jobs. Specifically, answers to the following
questions were sought. 1. With what industry was the gradu-
ate associated? 2. What was his salary range? 3. What was
his training and education since leaving Texas A&M? 4. What
work tasks were performed by the graduate on his present job?
5. How frequently were these jobs performed? 6. What amount
of emphasis did the graduates believe should be placed on the
'carious work tasks in the instructional program? 7. What is
a typical profile of practicing Industrial Technologists at 4 or
5 year increments after graduation? 8. What recommendations
may be made for future revision in the Industrial Technology
curriculum as based upon the data gathered in 4 through 7
above and analyzing and comparing by observation the courses
in the present curriculum against the criteria?

Procedure

A survey by mail was determined to be the most appropriate
method of conducting the data gathering for this study. Names
and addresses of Industrial Technology graduates of the De-
partment of Engineering Technology were obtained from the
Association of Fortner Students of Texas A&M. A check of
official records was used to validate this list of names.

A preliminary form of the survey questionnaire was con-
structed. A jury of practicing industrial Technologists was
aelected and they reviewed the questionnaire for appropriate-
ness and ease of completion. The suggestions of this group
were incorporated into the final form of the survey instrument.
Copies of the survey form were mailed to 602 graduates of
the department. A fifty-two percent return was received.

*Place summary on this page only.
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Conclusions

Within the limitations of the study the following conclusions
were made: 1. More graduates of the department were em-
ployed by the metal goods industries than any other type of in-
dustry. 2. Education alter graduation was a common factor
among graduates. This education was in several forms: on-
the-job training, manufacturers and company short courses,
part-time college work, and full time college work. The manu-
facturers' and the companys' short courses were the mos,
frequent, continuing education media. 3. The graduates ex-
perienced good average salary gains. They had an average
of five percent gain in salary each year. 4. There was a
trend from technical to managerial type of work as time passed
since graduation. 5. The most frequently performed work
tasks were oriented toward working with or directing people
in technical types of work tasks.

Order No. 73-12,309, 175 pages.
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Data were gathered from 129 Electronics Technicians
Grade IV, 178 Post-High School Electronics Technology stu-
dents and from 28 dropouts from Electronics Technology pro-
grams to facilitate the comparison of selected personal char-

.acteristics among those groups. Statistical analyses were
carried out to answer the dissertation question:

How are selected personal characteristics of students of
Electronics Technology programs in Wisconsin Schools of
Vocational, Technical and Adult Education similar to those
characteristics of practicing Electronics Technicians in
industry ?

Literature relating to career guidance, personal develop-
ment, occupational choice and criterion identification was sur-
veyed. Previous research and relevant instruments were ana-
lyzed.

Null hypotheses were generated on Socio-Economic Back-
ground, Self-Concept of Ability, Job Satisfaction, Curriculum
Interests, Job Involvement, Educational, Occupational and
Economic Aspiration.

A strong similarity was found between students and techni-
cians with respect to these characteristics resulting in the re-
jection of most hypotheses indicating a desirable conformity
with the success criterion, Electronic and Technicians Grade IV,

Further comparisons were made with the characteristics
of dropouts--the criterion of non-success. Four variables
were identified which discriminated between the criterion
groups: Interest in agriculture, hobby in electronics, attitude
toward supervision and attitudes toward work. Positive atti-
tudes identified with these variables were characteristic of
students and technicians and uniquely uncharacteristic of the
dropouts.

*Place summary on this page only.
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Recommendations for schools included science curriculum
review, encouragement of extra-curricular opportu lines in
electronics, attention to management attitudes, a sound general
education component and development of positive work orienta-
tion. A negative correlation of Level of Education and attitude
toward supervision is presented as a challenge tc the school,

Attitude toward supervision among technicians was posi-
tively related to the level of educational opportunity offered in
plant. Employers were encouraged to emphasize this type of
investment in their employees. Attitude toward people was
positively related with promotional opportunity as perceived
by the technician. While cause and effect in this relationship
were not identified, employers were advised to enhance verti-
cal mobility in their plants.

The procedure developed in the study has potential as au
evaluation model. Further research is needed to iterify the
discriminating characteristics identified and to discover others
to compose a suitable prediction model for success in Elec-
tronics Technology. Order No. 73-2529, 368 pages.
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The basic purpose of this Investigation was to determine
what effect the experiences in the World of Construction (WOC;
course, taken in the seventh grade have had upon the same stu-
dents surveyed four years later. In order to achieve this pur-
pose, the investigator:

1. Compared the 1968 performance of WOC students on
the World of Construction Comprehensive Achievement Ex-
amination I with their 1972 performance on the same test.

2. Compared the 1972 performance of 1967-68 WOC stu-
dents on the CIE instrument with the 1972 performance, on
the same instrument, of matched students who took a tradi-
tional industrial arts course (TIA) in 1967-68.

3. Compared 1967-68 WOC and TIA students' selection of
additional industrial arts courses from 1968 to 1972, and

4. Compared 1967-68 WOC and TIA students' academic
performance (grade point averages) in the additional industrial
arts courses which they completed between 1968 and 1972.

The following procedures were utilized in this study.
1. The seventh grade 1967-68 WOC and TIA populations

were identified in selected Ohio junior high schools.
2. A random sample of 100 students, fifty WOC and fifty

TIA, was selected to represent the total 1967-68 populations.
3. All students were oriented to the purpose and utilization

of this study.
4. The WOCCAEI aid CIII were administered to both groups.
5. The cumulative educational records of all students in

both groups were searched in order to determine the number
of industrial arts courses which were taken from 1968 to 1972,
along with the grades wle-h were eareed in these courses.

6. A t-test for related samples and one-way analysis of
variance statistical techniques were utilized to analyze the
data.

The research design utilized in this study was a modified
version of the Campbell and Stanley post-test-only control
group design. The fifty-student WOC and TIA groups were
randomly selected via a table of random numbers which indis-
criminantly identified these representative samples. Compare
ing students from both innovative and traditional programs
'within the same sunior high schools also assisted in providing
a more valid comparative basis for judging 14'0C student per-
formance.

Two instruments were utilized to assess the achievement
And interest levels of the WOC and TIA students in the con-
struction industry. These were the World of Construction
Comprehensive Examination I (WOCCAEI) developed in 1967
by the IACP staff and the Construction Industry interest In-
ventory (CIII) designed by Ohio State University doctoral stu-
dent Darius Young in 1968.

*Place summary on this page only.

The analysis of the data indicated that the WOC students
scored significantly higher on the WOCCAEI :11 1972 than in
1968 at the .05 level; whereas no significant difference was
prevalent between the WOC and TIA groups taking the WOCCAEI
in 1972. The WOC students scored significantly higher on the
CII instrument in 1972 than did the TIA students. Selection of
additional industrial arts courses from 1968 to 1572 was quite
similar in both groups, with the WOC students achieving sig-
nificantly higher grades in these courses.

Recommendations to researchers are: 1. To replicate this
study with the IACP World of Manufacturing students. 2. to
study the relative performance abilities of IACP and TIA stu-
dents along a time continuum. 3. To further investigate the
caese of equal IACP-TIA WOC achievement test scores, after
an extended period of time, since other research has found a
significant difference in achievement levels, between these
groups, at the time of course completion.

Recommendations to practicing educators are: I. De-
sired outcomes in student interests should be developed within
the instructional program. 2. Lower level innovative programs
should not be resisted simply because of a fear that they will
negatively affect subsequent course selections or achievement.
3. Instruction might well emphasize general knowledge, inter-
pretational ability, and applicational ability in order to promote
continued educational development beyond specific course com-
pletion. Order No. 73-11,462, 106 pages.
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During the initial class sessions, each student completed a
personal data sheet and a written multiple-choice pre-test.
A written and performance examination was given alter each
of the three laboratory experiments. The written tests were
designed to measure learning which pertained t o e :tch experi-
ment. The performance tests were designed to measure the
Ftudent's skill in properly using the electronics test instru-
ments. Each student was required to perform specific elec-
trical measurements and calculations using the particular test
instrument within a prescribed time period. A preference
questionnaire %vas administered to each student at the close of
this study.

Analysis of variance for repeated measures was employed
to determine any differences in achievement as a result of the
treatments. Correlation coefficients were computed betv..een
all variables to ascertain the degree of specific relationships.
'Multiple regression equations fur the written and performance
tests were developed and analyzed using a step-wise multiple
regression technique.

The purpose of this study wan, investigate exderimentally
the effectiveness of three methods of laboratory instruction in
teaching an electronics test instruments course at the college
level. The three experimental treatments were: (1) Tradi-
tional (instructor-supervised laboratory), (2) Auto-tutorial
(audio-taped procedure accompanied by laboratory equipment),
and (3) Auto-tutorial ;,2 (audio-tapod procedures accompanied
try slides of performed experiment).

In addition, first-order correintion coefficients were used
to identify any significant relationships among eighteen vari-
ables. Further analysis of these relatienship.s was conducted
using multiple regression techniques in an attempt to develop
six regression equations. The variables were: (1) 111:-test,
(2) Treatment tests, (3) Preference, (4) Classification,
(5) Grade point average, (6) Age, CO Present course load, and
(8) Previous lab:Tatory experience.

Methods and Procedures

This study was limited to thirty students enrolls. in elec-
tronics technolo:ry in the Industrial Education Depariment,
Southwest 11is,...;Luri State College, Springfield. They were ran-
domly assi;med to six different treatment groups. E.ich group
performed experiments which related to thrte different elec-
tronics test instrumentsVOM, 1:TVNI, and oscilloscope. The
six groups of students recei...ed the three experimental treat-
ments accorcliol: to a repeated - measures, counter-balanced
design. Figure 1 gives a pictorial explanation of this ran-
domized design.

El En El GI G6 = Six owcrimental groups of five
GI T ill A.: students each
G2 Al T A3 El. E2, E3 = Three equivalent laboratory
G3 A2 AI T experiments
Gt T A2 Al T, Al, A2 = Experimental treatments
G5 A2 T Al
GG Al rl T

FIGUI-Ot:
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Conclusions

All conclusions are based on the population, treatments,
tests, and conditions used in this experiment. The conclusions
relevant to this study are as follows: 1. The three treatments
are equally effective in teaching achievement and performance
skills as measured by written and performance tests. 2. There
are no significant relationships between a student's preference
of a teaching method and the corresponding measure of achieve-
ment associated with that method. 3. Measures of achievement
and performance may be predicted from accurate knowledge of
two or three correlated variables,

Recommendations

From the findings of this study, these recommendations are
the most prominent: I. The feasilnlit1, of using ante-tuterial
techniques to teach manipulative skills in other areas of the
technologies should hr in vestigatt.d. 2. Fie_,,t'arch s;rou!1 he
conducted to determine if the method cf presenting the related
theoretical information affects achievement.

Order No. 73-27,367, 128 pages.
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Statement of the Problem

The investigation posed two main problems:
1. Research failed to discoser any criteria for evaluating vocational

education programs in emerging societies.
2. Existing Mitt 'nestan programs in occupational education had never

been evaluated by use of standards.

Purpose or the Study

The purpose of the study was to des elop and refine criteria suitable for
use in evaluating advanced vocational education programs in the Mariana
Islands,.

Microfish ( )

Procedures

The major concern of the study was the development and refinement
of criteria for use in evaluating occupational education programs in the
Mariana Islands. Since the lines of communication into and within the
Trust Territory were not dependable. a Jun of Experts on occupational
edocation was assembled to assist in doctoring and refining standards for
use in the evaluation cf Micronesian Occupational Education Programs.

A set of tentative criteria. do elcped research of the literature, was
sent to the Jury of 20 consultants composed as follows:

1. Deans of Colleges of Education. leading State Universities: (5)
2. Heads of Vocational Education Departments, State Universities

and Colleges: (5)
3. Vocational Education Specialists. State Departments of Education;

(6) and.
4, Senior Officials, Vocational Education Departments, Federal Agen-

cies. (4)
Packets cal' background materials were furnished the jurors to assure

that dcfinitise criteria would represent the needs of the population served
by the vocational education programs being evaluated by use of the stan-
dards.

Findings

1. Synthesis of jury critiques achiesed standards superior to those
which that might have becn de,cloped by other means available.

2. Definitise criteria were fashLoilcd to permit quantitatise es aluation
of individual standard-statements.

3. Results of field tests of tentatise criteria made by qualified personnel
of the United States Office of Education were considered in defini-
tive standards achieved.

4. Consensus of Jury was that all youth in Micronesia should receive
occupational training or be encouraged to complete some study
rendering them of definite sante to their society.

*Place summary on this page only.
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Conclusions

1. Contributions by jurymen were vital to devetcoment of criteria of
value to this study and to vocational education programs of Mi-
cronesia.

2. All administrative districts of Micronesia except Yap have popula
tions needing specialized courses in Advanced Vocational Educa-
tion.

3. Distances between islands have resulted in communications so
faulty and expensive that all phases of life are impaired: social,
educational, political, and economic.

Recommendations

1. The United States Office of Education and the High Commissioner
staffs in the Trust Territory should evaluate the findings of this
study and make whatever utilization they deem appropriate.

2. Analyses of Population Needs and Job-Market availebilities should
be made for each administrative district of Micronesia.

3. Emergency programs for secondary school construction should be
initiated to assure availability of space for all eligible students in
Micronesia.

4. Land Use Programs should be organized to assure production of
foods and other items needed for improved living conditions in
Micronesian communities.

5. Studies of ethnic changes within Micronesian societies should be
made to determine acculturation developments resulting from war-
time traumas. invasions, population migrations, and from changing
economic. political, and social conditions.
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33% 2828-A Dec '72



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Eur tc John Robert
(Last name) (First name) (Middle name)

Exact Title Teachers' Attitude Toward Consumer Issues and Their Appraisal of

ti-1 e Educational Relevance of These Issues

Degree granted

Granted by

Ph. D. , Date 1910 , No. of pages in report 218

University of Connecticut
(Name of institution) (City, State)

Where Available: Microfilm (x) Microfish ( ) ( )

VURI'OSIT. OF lin: 5 i Liti
Mc purpose of :his study oas to find s hot (JIM:fences, if any, exi;

among se:dlid.iry school tcAcliet of buslit.'ss, home cconorni:s, 211d S:',.:!:11
studies in rcF'o.rd to their all:ttul.:s Feritneut consumer isst;:s and
to find vvbar differences, if en,, cn :,t a!nong three groups of tea. Fars'
appraisal of the educational lelcance of these sane consumer issues.

IYIETIIC)i) OF !Ur:SI:Ai:Cif

A consumer issue qm:slic"....ire s'as developed by the researcher and
N-elidated by he exccuti,--; es7mnittce and ;iast presidents of the Arn :rietin
Council for Clonsitmcr inte!isi,. The r.."stissr.mtire contairin,1 f iriyeTh;

t: as sc"..d.. 1.0 .t sample hundred
teachers cito;cli by a s1Zt:1!).1t;C IiirRiorn sari)* from lists of Litincis
education, One cconoinici.., and s-icic.1 siuslies ic;icliers in Conr.clicat
public sch...idlo. Each teacher k as ..L.ed tti ra!:: t n a rIVC-1.,0:fli Likert: re
scale the stri.ot.th of his r.;:reeinent and dis..-igreeineni with a (.,!;`-.11:11:1"
issue. Each ai +o io rate on a fieTolit scale hi-t ct.mtimt
educational rclevance of the issue. A scsenty-eHht percent reterl was
realized. towns sscre an hy MC.'11Ti oft cod 1 : and Ly

chi-sepia t.;sts of

FINDINGS
Tlicre existed a sipmftcant ditYe.r.mce at the .05 level between i.e1 atti-

tude mean scores of the social st t;,Les teachel s :1:1 tile xn ittidc roc.tn seo:ei
of the business (\III:noon te.tvl,crs. Tiler(' aka exish:d a F.,;:iiiheant

lc% the :.tnitu,.! ..:en;cs (tithe stmbe
and turn.: 11 mie -,. It; the s
teachers ct crc found to lie the intsi 1..1;;NUOICI" There were
SignifiC3111 djeTo..1..:CS at !liC CS leerl hettcccn rite vs.:ails of inciter ;,!;i::;
import.in ce s:orcs. existcci vcrl;f:CC; Of
scores. 1 tire etas a Ibp,Itricpric°1-corrulation in b.. til ;he a:tit...;f0
the issitcs. hac,t,n tlic of ka...ber in the ratings 1..-
the dace p;tirs. of teaclic, grono or rele-ance of the ....W.',"

Two cliicquare t.,Nec ttfrf co:ts!rucicd 1.,

listed on c ,..ousurner icl.:n..rni.iire dttein11:,/: %sheltie' A ill!:
ence eisted primp. on dm sc,.rinp, of tl -. indoklual flint in tl.e
nee litY ti!ciV.,1,:5,. thin.: was no cliflert::0.7: ) I

in attitude rotin^, t,f the cdt.e.ition.d c-
group or le.:1CiS W.1: amore coil ,unk.t in
towarcts tvil issue, htsssecr, vac usually -taste group. Ai-
when on,: iczuhcr grub wac faimJ to cunect:r z ecnemiter issue more
education:dr.% r..lesani, it sc.,: zr.emp

CONCLIJsioNS

All thret ptoups of teacheis ap;c4ied to be consinticorivrited ii
attitudes coosimc:r issues and the Orr:- Hi tL.it tle
issues arc at least inipotta....t to Le coc,,,,,Jere,', fur n.,:it,mr.,3 the

cducatwri or a 1:10-, s:11 lent. itch - er, s;icla I siadics IcJcberr,'
tutics toss irk the velectcd ct ;isniner appc,tr io be nine

111 tl r attitn,1.; of :,,m:,ner do th..7 te.tcben, ci
hushes and cite. te.ichers of
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The lay advisory committee members perceived their corn..
rnittees as engaging in the fourteen functions "occasionally,'
with an overall mean rating of 2.7 on a rating scale ranging
from one to four, where a rating of one was 'constantly' and
four was "never"; the faculty committee coordinators per-
ceived their committees as engaging more frequently, with an
overall mean rating of 2.3, on the same scale.

The lay advisory committee members perceived their com-
mittees as performing the fourteen functions meffectively,"with
an overall mean rating, of 2.8 on a rating scale ranging from
one to four, where a rating of one was 'very effectively" znd
four was 'totally ineffectively"; the faculty committee coordi-
nators perceived their committees as performing more effec-
tively, with an overall mean rating of 2.3, on the same scale.

Generally the faculty committee coordinators perceived
their committees as engaging in the fourteen functions more
frequently and more effectively than did the lay members.

The problem of the study was to analyze lay advisory com-
mittees for occupational education in New Jersey community
colleges during the college year of 1970-71 with the purposes
of ascertaining their structure and organization; identifying
their functions; learning the perceptions of faculty community
coordinators and lay members as to the frequency of theft per-
formance and how well they are achieved; and establishing
guidelines for the development, functioning and improvement
of such committees.

Methodology

Two questionnaires and a semistuctured interview guide
were designed for collecting data. A panel of six experts, a
pilot study conducted in two community colleges, and a reliabil-
ity check demonstrated requisite validity and reliability of the
instruments.

Responses to the first questionnaire by faculty committee
coordinators provided data about the structure and procedures
of their advisory committees. Responses to the second ques-
tionnaire by both advisory committee lay members and faculty
committee coordinators as to functions of committees provided
data about their perceptions of: a) how frequently their ad-
visory committees engaged in fourteen listed functions, b) how
.effectively the fourteen functions were performed.

Following this, two lay members randomly selected from
each of the fourteen community colleges that formed the popu-
lation of the study were interviewed.

The data derived from the questionnaires and the interviews
were utilized in the development of guidelines for the forma-
tion, development, functioning and improvement of lay advisory
committees for occupational curricula in New Jersey commu-
nity colleges.

Findings

liiC study revealed that the structure, organization, and
procedure:; of the New Jersey community college advisory
committees for occupational education were generally mint:,
but that a considerable number of committees Indicated weak-
nesses in several important areas.

*place summary on this page only.

Guidelines

Guidelines were proposed, based on a comprehensive review
of the literature, from conclusions and inferences drawn from
the empirical data collected in the study, including interviews,
and from the professional experience of the investigator. These
guidelines related to the formation and development of advisory
committees; selection and appointment of members; cross-
sectional, student, graduate, and mlnori'y representation in
committees; orientation of lay members; size of committees,
terms of membership, officers, committee meetings and func-
tions; the meeting agenda, minutes of the meeting, and commit-
tee recommendations; recognition of members' services; and
evaluation of performance cn the basis of committee goals.

Recommendations for Future Study

Recommendations for future research included: 1. Repli-
cation of the study In other states and in other geographical
areas for the comparison of organizations and functions of oc-
cupational advisory committees. 2. Development of a reliable
and valid evaluative instrument for self -appraisal of advisory
committee performance on the basis of achievement of stated
goals. 3. A test of the hypothesis that the more effective the
system of advisory committees in a given system of commu-
nity colleges, the better the occupational programs.

Order No. 73-8202, 187 pages.
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ciffec- Four teachers were selected from students enrolled
in the School of Enucation. Teitebers were trained to
perform those tasks which they were required to demon-
strate. Training varied with treatment and complexities
of the tasks.

Four score cards were developed to enable the judges
to evaluate the nuality of performance on the assigned
tasks. Scoring was accomplished by three judgc'a who
circled the appropriate ratings on the cards, which listed
specific criteria for evaluation.

The statistical tests were: Kendall's Coefficient of
Concordance, for agreement atnong judges; Analysis of
Variance, for a Latin square design, to determine differ-
ences irt performance time and quality of performance;
t-test between column means, to isolate difference; be-
tween treatments; Duncan's Multiple Range Test between
row means, to isolate differences between treatments;
Friedman's Twn-way Analysis of Variance, to determine
if a ranking of treatments existed.

Results

The major hypotheses to be tested were:

I. There are no differences in limes required to
perform maeipulative iasks taught by self-
instruction, lecture-demonstration (classroom),
lecture-demonstration (television:), and no-
instructicn methods of teaching manipulative ac-
tivilies.

2. There are no differrI1CCS in quality of performance
of groups taught by these four instructional treat-
ments.

Research Design and Treatment of Data

A fou -by-four counterbalanced Latin square design
was employed. The rationale for the Latin square was
to control some of the variables and criticisms of class-
room ereerimenlaiion. Croups, teachers, tasks, and
treatments were randomly assigned.

groups of sobjeets were selected from a popu-
college juniors and seniors. These subjects were
in education courses at the University of Con-

Four
lation of
enrolled
necticut.

Sketching, Desk. Plotter Construction, Block Printing,
and Solid Block Cinietructien constituted the four ma-
nipulative activities sehicted to serve as the learning-
performance tasks. The tasks were relatively unrelated
in the tools, materials, and processes required to per-
form each task,

Subjects were re.pdred to perform the assigned maeip-
ulative tasks taueta by cue of four instructional treatments.
Subjects Liettht le" .and h..- instruction
were given no verbal te-ecedural metructioes, The self-
instruction treatment ry(.01) was given written procedural
steps, while the no- instruction group learned by a trial
and error procedure. lecture-dmonetiettion groups
received twenty to twenty-five minutes of verbal and il-
lustrated metructices. Teachers were not allowed to
assist subjects or are,.er questions during subjects' per-
formance on the tasks.

Hypothesis 1 wes accepted because the F value was
not significant at the .01 level,

Hypothesis 2 was rejected because the F value was
significant at the .01 level.

Conclusions

1. Ranking of instructional Treatments: Quality of
Performance

a. Self-instruction ranked first

b. Lecture-demonstration (classroom) ranked
second

c. Lecture-demonstration (television) ranked third

d. No-instruction ranked fourth

2. hi.strurtional Trcatmcnis: Time
Time was not a causal factor in the differences that
resulted emot:, instructional treatments.

3. Subjects required to perform manipulative tasks
without verhal and written instructions, did per-
form the task, but with many errors in the orga-
nization of materials and in the procedural steps
used.

Microfilm $3.20; Xerography $11.25. 248 unites.
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The research problem was to develop a better understanding
of the impact technological change has upon the Job responsi-
bilities and actual job activities of mam-:.gers and technical sup-
port personnel in several midwestern corporations. The study
aimed to identify change effects traceable to technology as well
as effects having no necessary or convincing connection with
technological change.

Four corporations were chosen: two exhibited the charac-
teristics of "high level" technology uh current engineering
terms; one was classified "intermediate"; and the fourth "low
level,' technologically. It was expected that deliberate choice
of distinct technological types would produce illuminating con-
trasts in technology's impact upon managerial and technical
personnel.

Detailed interview information was collected from 151 re-
spondents representing all managerial authority levels and all
managerial authority levels and all major organizational func-
tions. These data were supplemented by personnel statistics,
organization charti, position descriptions and related records.

Analysis identil,ed a marked trend toward reevaluation of
on-the-job experience vis -a -vis formal education with respect
to 'getting ahead in management." Corporate decision makers
have created a personnel policy environment in which educa-
tional credentials have gained significantly at the expense of
sheer job experience in the making of promotions to and within
management echelons.

A technological rationale was frequently used to justify the
greater emphasis upon (especially technical) education. An
equation was drawn between the growing complexity and "sophis-
tication" of production and information technologies and an as-
serted need for technical degree holders in both operating man-
ager and support specialist roles.

Findings document the buildup of "talent pools' within tech-
nical suppoi:' croups and it is increasingly frequent that promo-
tional movement is from these support groups into operating
manager positions. Meanwhile, traditional, vertical movement
up within line functions (consonant with the concept of "promo-
tion from within") is waning.

A gain in formal authority on the part of technical support
groups has accompanied their emergence and growth. A tech-
nological rationale is again invoked to explain support group
growth and authority shifts. As technological change pro-
gresses, more and more technically educated people are seen
as needed for the "fine tuning' of organizational resource allo-
cations and production processes. Increasingly, formal dele-
gation of coordination and control functions is made to technical
spectalists.

*Place summary on this page only.

, No. of pages in report 216

Evanston, Illinois
(City, State)

( ) E. R.I.C. )

A "credentials barrier' now faces large numbers of poten-
tial and actual lower level managers without college degrees.
Non-degree holders tend to be "frozen' in place, with slim
prospects for career improvement. Meanwhile the velocity of
vertical and lateral job changes for college graduate members
of management is highly visible. A net effect: stability below
and mobility above in these management structures.

Evidence relative to so-called 'managerial obsolescence"
proved highly ambiguous. Respondents spoke in varied and
conflicting ways about the realities, magnitudes, loci and causes
of obsolescence. A slight tendency was found to view "others'
as more subject to obsolescence than oneself, and to see tech-
nical specialists as more endangered than operating managers.

Each firm was experiencing various rates and magnitudes
of change in organization structure, organizational relations,
formal objectives and manpower "mix." However, managerial
initiation and guidance of change processes was notably unsys-
tematic. Often change 'just happened." Change initiators did
not typically apply the planning, organizing and control talents
routinely drawn upon in their work to the management of change
processes themselves. Implications of these findings for the
change management facets of managerial roles were explored.

Order No. 13-10,200, 216 pages.
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THE PROBLEM

The purpose of this study was three-fold: (1) Co describe the employ-
ment experiences and opinions of high school grad mates ho received

training in area vok.ationak centers. (2) to examine hei her there are differ-

ences among the five area centers with respect to their graduates' employ-
ment experiences and opinions, and (3) to determine whether area center
graduates' employment experiences and opinions differ from two compari-
son groups: graduates who received vocational training, in comprehensive

high schools and graduates who followed academic programs in compre-
hensive high schools.

Microfish ( )

PROCEDURES
One thousand three hundred and eighty-eight high school graduates

received training in five area vocational centers during the school year
1970 -7L From this population. a stratified random sample of 555 graduates
were mailed questionnaires, resulting in 449 questionnaires (S0.9 percent)
returned. The comparison sample included 25 college prep/ general and 25
vocational/coop high school graduates from two difTerent high schools
which also had graduates trained IF, (nC same area center (female, majority
of samle).

FINDINGS
A nalystc of the data indicate that 343 graduates (97.5 percent) were

successful in their search for ermilo ment. including 171) (51.4 percent) svho
were employed in the same trade or one o.ioted to their training. The data

indicated Mat: (I) the rzujoNty of graduates (70.0 Percent) %sere satisfied
with their Geist .10bk (2) c, 2.6 [..,r [!1[: clu,thri training

received from -good- to "excellent," and (3) 111:,..! percent recommended
the arca vocational centers to other stoilents seel,my, oa ,nipational training.

Although (Inferences in eintsl,yinerit expeilence' ,or the three groups
were not statiitically significant the difTerencei cokisistently favored the
vocational graduates as compared to then- academic c[..:[1[[:.rpatis ill every
measure tested. When cons del ing sellout rel,ock.1 facti.,cs. the area center
and vocationsil/enop graduates nacre much more positive about their
schools, t.rorains. anal related creices than tne E.r.Ouaies. For

example, [he :ire., :enter and :',{n arcs (100 percent)
indicated that they would recommend the pre,rniu they had followed to
other high school students see) ine as cdmpared to 48
percent of tits academic. graduates.

Statistical analssts rt :lie data also surf out the rc.. :coon of certain
measures vithin hypotheses tested Sixteen of the eilri-nine items mea-
sured for at e3 colter Fr.3:11.mies .1[1.1 t..1) measurcd

within the s!i:;1;f1C-.1t1I ar

the one percent 4.1f COniall:111-C t: Of Oil: OCICT combined total
of 0,cnty-ct..:1:1 measure; 10 reach the tic percent lesel of confidence
indicates that the ditfecctices cot:cerium: the Fr.idt,a:cs of the five area
centers. and thkr;e graduates a1:1:1 the semparisott campfc acre not great
enough to he comidercd

*Place summary on this page only.
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CONCLUSIONS

It is concluded that the area vocational centers have been successful in
preparing high school students for the world of vork. The differences
between the centers can be attributed. at least in part. to the degree of
individual area center development of programs and related servit'es, and
also -to the as ailability of employment in the different communities.

The findings of this study support the concept and continued develop-
ment of the area vocational centers in the State of Michigan as 311 inteyial
part of a eontprellensise system of secondary et:acrtion. It is concluded
also, based on the comparable employment SlicCe:,S of the votattionaliecep
graduates, that the vocatiomd/cood program should be developed further
since it has the potential of sus ine, a greater number of students hy using
the total community as the vocational training laboratory.

Order No. 72-19,011, 233 p
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The purpose of this study has been four-fold: (1) Rate as
to their importance twenty-five objecttves which support new
advancements in industrial arts proerzeis in the United States;
(2) Determine the status of industrial arts in Oklahoma;
(3) Evaluate the industrial arts programs in Oklahoma based
on criteria selected and subsequently chosen by industrial arts
teacher-educators, supervisors, and leachers; and (4) Recom-
mendations for improvement of industrial arts programs in
Olt lahoma.

CONCLUSIONS

1. Most teachers of industrial arts in Oklahoma had ade-
quate professional preparation for teaching in that field.

2. A majority of industrial arts teachers received their
college preparation in the state of Oklahoma. This was true
for both graduate and undergraduate preparation.

3. Drafting was the most popular course from the stand-
point of student enrollment in a majority of all the pro-
grams studied, Woodworking and general shop were ranked
next, in that order, from all the industrial arts courses
offered.

4. There was evidence of a low membership in the indus-
trial arts teachers' own state organintion (01AA).

5. There were deficiencies observed in the visits to schools
in the following areas; Laboratories, class loads and manage-
ment of supplies.

6. There was ce icience of a lack of agreement among teach-
ers studied in regard to goals and objectives of their overall
programs.

7. There was evidence of a lack of communication between
the state and local pro,;rams, as well as among the local pro-
grams themselves,

IZECINIENDATIONS

1. Supervisors, teacher-educators, and industrial arts
teachers in Oklahoma sl.,-)uld use the following objectiees
as criteria in curriculani development of an industrial arts
program:

Develop in each student skill in the safe use of tools and
machines,

Develop an ability to use tools, materials and processes to
Aolve technical problems,

Facilitate communication and cooperation among individuals
%dine completing class assignmeots.

Assist the student in developing an awareness of design to
meet a specific med.

Develop in each student an insight and understanding of in-
dustry and its place in our society.

Discover and develop student's talents in industrial and
technical fields.

1/7velop an understanding of requirements, opportunities,
and working conditions in technical and industrial fields.

2. Major emphasis be placed upon study and implementation
of current objectives in the industrial arcs program of Okla-
homa.

3. Colleges place more emphasis on objectives lo be iin-
plemented into a revised industrial arts curriculum.

4. Inservice training be provided for industrial arts teach-
ers now working in that field and who have had no previous pro-
fessional training in working with objectives so that all pro-
grams throughout the slate would be working toward the same
contemporary goals and objectives.

5. Industrial arts teachers should participate in activities
contributing to their professional growth in at least four areas.
These are: (1) Continuation of study to keep up with newer con-
cepts of teaching; (2) Participating in stale and local organiza-
tions; (3) Reading more professional literature; and (4) Par-
ticipation in workshops pertaining to industry.

6. Monthly industrial arts news letter be published by the
slate supervisor of industrial arts or the state association in
order to provide closer communication between state and local
programs.

7. Teachers use the American Industry Project approach
or one of the other studies of industry approaches in the related
literature as a vehicle of learning rather than the individual
project which has been traditional.

IMPLICATIONS

1. State Supervisor should spend more time with local
teachers and supervisors in coordinating and implementing
changes in the industrial arts pro,:ranis to meet the needs of
students in keeping with modern methods and philosophy of in-
dustrial arts.

2. Workshops en riedern objectives and methods should he
encouraeed by the State Supervisor and implemented by teacher
education institution:;,

3. Teacher eceicatteli institutions should implement clmilites
in their program ti,/ ti.at eractuates will feel comfortable anti
knowleci,;eable about tl.e use of corporate construction and
manufactining as a vehicle of leartnint allow industry,

Order No, 73-27,407, 113 pages.
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Findings

The data indicated an insufficient overlap of items of re-
lated technical information across the three identified occupa-
tional areas. The data indicated that related technical informa-
tion expressed in the terminology of each occupation under
study were too specific to determine commonalties for the de-
velopment of a community college vocational program.

The purpose of the study was to develop a community col-
lege vocational education program based on the commonalties
of content of three dissimilar product-servicing occupations.

Procedure

The study was framed in the theoretical construct of the
Functions of Industry, "Service Activity.'l This construct sug-
gested that the service of a malfunction of a product of industry
could be divided into the functions of diagnosis, correction (ad-
justment, repair, replacement), and testing. The construct
also suggested that a knowledge base could be identified within
the service activity.

Supplemental to the primary purpose of the Study, the pro-
posed community college vocational program took advantage of
the concepts of vocational behavior and vocational development.
That is, within the developmental task concept, the place for a
vocational program in the maturation process of an inatvidual
was between the ages of nineteen and twenty-one. This age
group readily identified with post-high school or community
college students.

Four major steps were executed in the study. The first
step was the selection of three product-servicing occupations
which could be classified dissimilar. The three occupations
meeting design criteria were the automotive mechanic entry,
the electronic mechanic entry, and the refi geration mechanic
entry. The second major step in the study was the determina-
tion of the job tasks requ: at entry level for each occupation
identified. The third major step dealt with the determination
of the related technical information basic to the identified entry
level job tasks. The final step dealt with the synthesizing of
the dissimilar occupational area related technical information
lists into one listing for the determination of commonalties of
content. From this listing came the content which held the im-
plications for the development of a community college voca-
tional program.

*Place summary on this page only.

Conclusions and Recommendations

The data strongly suggests that commonalties may exist
within the three dissimilar occupations. However, one must
move from the specific to the general, that is from a job task-
related technical information base to a general technical base.
This general technical base expressed in the form of scientific
principles and concepts would have application across the iden-
tified product-servicing occupations.

Commonalties exist on a broad base in the natural and physi-
cal principles and concepts of hydraulic, electrical,fluidic,
mechanical and chemical areas.

The vocational guidance component, identified in the study,
may well be best served by a pre-technical program encom-
passing scientific principles and concepts. If a student were
introduced to each of the concept areas through examples within
each of the dissimilar occupations, he would be exposed to the
natural and physical laws with applications underlying a large
number of occupations. A broad base of scientific principles
and concepts underlying a large number of product-servicing
occupations will better equip the student for initial occupational
choice and subsequent occupational change.

1. Willard M. Bateson and Jacob Stern, "The Functions of
Industry As The Basic For Industrial Education Programs,'
Journal of Industrial Teacher Education, Vol. I, No. 1, (Fall,
1963), 3-16. Order No, 73-12,489, 204 pages.
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Schools of engineering tradManally rely primarily on measures or :li:a-
donic ability for selection frotr the total group of applicants of students
who should complete the graduction requirements successfully. The results
from this procedure are sine hit unsatisfactory as evidenced by typical
attrition rates of 40 to 50 percept 1-miser:I entrance and graduation. The
objective of this study was to des clop a psycholoOcel test to predict the
pet sistenee of academically qua!,f,ed applicants as students of engineering,

Focus of the study was on .1 personality concept termed impulsivity
which had previously been demonstrated to be significantly related to the
persistence of engineering students. Two measurement scales designed to
indicate the degree of general impulsivity of each subject were incorporated
with a scale designed to measure the degree of certain dispositional traits
or preferences (predisposition) related to the engineering student role re-
quirements. In addition, a separate instrument composed of a group of
items insolving an engineering-oriented task which required choices from
a multiplicity of alternative responses was developed. The purpose was to
provide an indication of a subject's impulsiveness in performing a task
related to the specialized area of the study of engineering.

Both instruments w ere administered to about 600 fall 1970 entering
freshmen at General Motors Institute, a large private engineering school.
A follow up sure;: intended to measure the degree of commitment to the
role of engineering student was administered to those participants who
returned for their sophomore year. Exit data obtained for those who with-
drew consisted of the major causal factor expressed and the time accruing
before withdrawal. The reasons for attrition expressed by 87.7 percent of
those withdrawing were either academie diflicultics or dissatisfaction with
the study of engineering,. The small number of other causes expressed and
the lack of significant relationships to the length of time accruing before
withdrawal and to the measured degree of role commitment resulted in no
further consideration of these areas.

The two general impulsivity measuring scales performed as expected in
group differentiation w hen comparing the highest.scoring (more impulsive)
onethird of the subjects with the lowest-scoring (less impulsive) one-third.
The overall first-year withdrawal rates for the groups determined on this
basis were 23.0 versus 16.0 percent for one scale and 22.9 versus 13.7
percent for the other. Results for the engineering "predisposition" scale
were 23.2 percent withdrawah for the le,:v.scoring, third compared to 14.9
percent for the high-scoring third. The overall relationship to attrition was
highest for the latter scale and it was shown that. if used r.s the sole addition
to the traditional selection procedures, it would make possible a 9.8 percent
reduction in attrition.

*Place summary on this page only.
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The engineering.- oriented task test resulted in relatively independent
timc and error scales, none of which correlated highly with persistence
when considered on an independent basis. However a scat tergrant based on
errors versus time prrduced a group of 85 at one extreme from which 24,7
percent withdrew versus 12.6 percent withdrawals from a group of 87 at
the other extreme. Using this test as a selection device thus appears to have
considerable merit although only a 3.3 percent decrease in attrition would
have resulted from adding this test alone to the traditional selection proce-
dure. Suggestions are included for changes in this test which should result
in increased performance capabilities.

Various combinations of the measurement scales, including multiple
regression formulas, did not provide extensive increases in predictability.
Although excellent group distinctions were obtaineed, the maximum ac-
curacy achieved in the prediction or individual performance was around 40
percent. Suggestions for improvements aimed at raising this to a higher
level arc included.

Order No. 72-29.015. 189 pages.
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The purpose of this investigation was to ascertain the rela-
tive effects of pictorial, pic,cr..al and auditory-verbal, pictorial
and visual-verbal. or pictorial, auditory-verbal and visual-
verbal presentations upon (1) the learning of : psycnomotor
task by high and low mental ability groups, and (2) the amount
of time these groups would take to complete the task.

The population for this study consisted ot one hundred and
seven seventh grade students of which eighty students were
randomly selected from the upper and lower forty per cent of
the I. Q. score range. This investigation was conducted as a
2 x 4 factorial design using a posttest-only control group ex-
perimental desi.,:n. independent variables were (1) method
of stimulus presentation. (2) mental ability levels. and (3)finger
dexterity. The dependent variables were performance scores
on a psychomotor task and the amount of time needed to com-
plete the psychomotor task.

An electrical assemble task was selected for this investi-
gation because it is commonly used in industrial arts courses.
More specifically, the task utilized in the szniy was the as-
sembly of a series-parallel electrical circuit.

An analysis of the task was pertornted to identify the step-
by-step procedure to be followed in the assembly of the elec-
trical circuit. From this analysis a script was prepared that
illustrated the performance of the task and a series ot sixty-
four 2 x 2 slides m.ere produced. These slides were duplicated,
and printed captions were added to the duplicate slides. An
audio tape rceording ,,vas made bw reading the ca: t inns while
viewing the slides. The awn) t3pe recording and slides were
synchronized for treatment:4 with auditory prusenzations,

Each treatment preselaatien to ten sulejcts simul-
taneously. At the end of the pres,.ntation the ,;iihjects assem-
bled the electrical circuit ,ind were administered a finger dex-
terity test. The times taken to complete the task were recorded
and the completed electrical circuit:: were evaluated for :IC-
curacy.

The finger dexterity test scores were analyzed to ascertain
the relationship between finger dexterity and the completed
psychomotor task, and finger dexterity and the amount of time
needed to complete the task. The correlation coefficients for
the above relationships were very low.

A two-way analysis of variance was computed for the psy-
chomotor task scares and timer needed to complete the psycho-
motor task. The analysis tailed to reveal a significant differ-
ence among treatments for the completed psychomotor task
score and the amount of time needed to co:nplete the task. Also,
there was no significant difference found between mental ability
levels for the amount of time needed to complete the psycho-
motor t;.sk. The analysis did reveal a stunt cant difference
between mental ability levels on the completed psychomotor
task scores irrespective of the treatment experienced.

*Place summary on this page only.

The following conclusions may be drawn relative to manipu-
lative tasks of similar complexity to the one used in this in-
vestigation.

In view of the finding of no difference among the mean per-
formance scores for the completed psychomotor task for dif-
ferent methods of stimulus presentation, it can be concluded
that no difference in the amount. of interference should be an-
ticipated between the combined channels of communication when
the material presented in each channel is redundant. Educators
can expect high mental ability students to assemble similar
electrical circuits more accurately than low mental ability
students. Order No. 73-7018, 133 pages.
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The purpose of this study was to ascertain whether teachers
in area vocational-technical schools of Kansas who are judged
most effective by their supervisors express attitudes which
are more favorable toward disadvantaged students than do their
colleagues who are judged least effective.

Hypotheses

The following null hypotheses were set forth as major ex-
pectances: (1) There is no difference; in the backgonrd of
the instructors (twelve variables). (2) There is no differcnces
in the opinions and attitudes toward tl,e disadvantaged (fc.:rteen
categories). (3) There is no differences in the evaluation of
instructors of the area schools. (4) There is no difference in
the attitudes of instructors rated most effective and those rated
least effective. (5) There is no difference in the attitudes of
instructors and evaluators. (8) There is no difference in in-
structors' attitudes of rural and urban area schools. (7) There
is no correlation between attitudes, backgrounds, and eval-
uations of teacher effectiveness. (8) Instructors expressed
comments are independent of attitude scores and teacher eval-
uations.

Procedure

Data was collected from 422 instructors and 39 evaluators
on a 106 item revised Faunce C.D. questionnaire, and a back-
ground questionnaire. An evaluation of each instructor was
made by their supervisors, directors, and principals of fifteen
different area vocational-technical schools.

Data were subjected to analysis of viriance with Scheffe
mult.ple comparisons, t-test of two independent samples, chi-
squart of independence and analysts of regression.

*Place summary on this page only.

Findings and Conclusions

1. Significant differences were found in the instructors'
background on the items of age, teaching experience, non-
educational work experience and educational level. Differences
also existed between schools in the evaluation of teacher effec-
tiveness on all eight items used to rate them. There were no
significant differences in total attitude scores of teachers to-
ward disadvantaged students. but significant differences were
found on categories of delinquent behavior, teaching methods
and motivating, physical surroundings and the culture of the
disadvantaged.

2. Teachers rated most effective do not have different at-
titudes toward disadvantaged students than those rated least
effective. There were no significant differences found between
the attitudes of rural and urban area vocational school instruc-
tors.

3. A positive and knowledgeable comment made by an in-
structor was found to be dependent on a high attitude score.

4. A significant correlation coefficient 1.vas found between
women and total attitude score.

5. Instructors have less positive and knowleecuble odin-
ions and attitudes toward the disadvantaged than those v.h-)
evaluate then).

Recommendations

A search should be made for more sensitive instrunte:-.ts
to measure attitudes toward the disadvantaged. Nev: .vays are
needed to change negative opinions and beliefs towa.-cl disad-
vantaged students.

Methods must be found to recognize those who will and will
not be successful teaching the disadvantaged and be placed ac-
cordingly. Order No. 73-1158, 207 pages.
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The objective of the study was to compare the opinions of
lithographers and printing teachers with respect to job entry
skills required of a beginning worker in the field of lithography.
In addition, the study Identified which of these skills were ac-
tually being taught in the schools. Another aspect of the study
was to Identify and compare the personality traits which union
and non-union segments of the lithographic industry felt were
desirable for job entry.

Procedure

In order to meet the objectives of the study, eight major
steps were followed: (I) identification of major tasks, sub-
tasks and associated technical information for the occupations
selected; (2) identification of personality traits to be used in
-la-, study; (3) selection of juries from industry to be used in
validation process; (4) development of the survey instruments
to be used in the study; (5) validation of the major tasks; sub-
tasks and associated technical information and ranking of per-
sonality traits; (6) tabulation of jury responses; (7) identifica-
tion of educators to be used in the study and the distribution of
validated material; and (8) reporting the opinions of educators
with respect to the previously identified major tasks. From
the above came the data on which the following conclusions and
recommendations are based.

Conclusions and Recommendations

From the data gathered in the study of the four lithographic
occupations reproduction cameraman, stripper, platemaker,
and offset pressman the following conclusions were drawn
and recommendations made:

The lithographic industry and teachers of selected commu-
nity college printing programs in the State of Michigan are in
accord to a high degree on the knowledge needed by a potential
employee at the time of job entry. These teachers not only
agreed, but are teaching 94.5 per cent of the major tasks iden-
tified as being desirable for job entry by the lithographic in-
dustry.

The data indicates both union and non-union segments of the
Industry are in agreement as to which skills art: needed by po-
tential employees at the time of Job entry. Both groups also
agreed to a large extent, as to which personality traits arc: most
important to possess, in order to find success as employees in
the lithographic industry.

*place summary on this page only.
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Education must continue to meet the needs of industry, the
educator must continually alter his program to meet these
needs. As industry changes or develops new techniques, the
educator must do the same. There must be more meaningful
communication between the lithographic industry and the edu-
cator. This can be accomplished by: (1) meaningful advisory
committees; (2) state or industry sponsored inst:rvice training
programs; (3) creation of specific programs which would allow
teachers to work in industry periodically to upgrade their tech-
nical skills; and (4) additional state and federal funds to pur-
chase the equipment and supplies needed by educators if they
are to train students in the skill areas needed by the ever ex-
panding lithographic industry.

Order No. 73-12,492, 191 pages.
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The study is a historical analysis of the factors which

have impeded the development and expansion of formal occupa-
tional education in Zambia during the period from 1885 through
1970. The central question which this study focused upon was
why technical and vocational education programs had not de-
veloped to the extent that one might have expected, especially
given the factors of untapped natural resources, the support of
the British colonial authorities for occupational education, and
the post-independence drive for economic growth and techno-
logical improvement.

The study found that the shortcomings of occupational train-
ing programs which were developed during the colonial admin-
istration were inherent to the colonial situation. That is to say,
the deficiencies resulted from an interaction of political and
sock-economic forces which alien rule made possible. Pur-
suing policies which they perceived to best serve the interests
of the Africans, the colonial authorities concentrated upon de-
veloping a comprehensive African primary school system and
all but neglected the development of a secondary school system.
Moreover, the colonial government prescribed a "practical'
Curriculum which emphasized handicrafts and agriculture. The
colonial authorities' emphasis upon mass education to almost
the exclusion of secondary and higher educational opportunities
only served to aggravate the popular demand among Africans
for a secondary educational experience identical to the Euro-
peans'. Africans came to regard the emphasis on practical
subjects to African schools as a ploy to keep Africans the
disadvantaged status of unskilled manual laborers. A dawning
suspicion ultimately grew into adamant conviction among Afri-
cans that any form of education which differed from the school-
ing which the Europeans provided for their own children was
inferior education meant to perpetuate a master-servant rela-
tionship. Thus, it came to be that the British secondary
grammar school was the educational institution to which Af-
rican aspirations became riveted.

The European community in Northern Rhodesia found it in
their self interest to support the concept, formulated and ra-
tionalized as it was by governmental and philanthropic organi-
zations, that African society should proceed on a separate, but
parallel course of development, until cultural evolution brought
black society to an equivalent level with white culture. The
more aspiring and ambitious Africans recognized !ht. :aliacy
of this rationalization which served to justify white domination
and white racism. They further recognized that they would ul-
timately have to wrest political and economic control from the
white minority so that they could organize and direct the
country's resources and energies towards serving the interests
of the majority.

*Place summary on this page only.
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When political independence was achieved in 1964, occupa-
tional. education tended to get lost in the shuffle. One of the
political imperatives of the early years of independence was
to expand general education at both the primary and secondary
levels. On the other hand, a popular mandate for occupational
programs, other than teacher training, did not really exist.
Moreover, the generally low educational attainment of Zambian
society probably could not have sustained advanced or even
middle-level occupational training, at the moment of indepen-
dence.

The policies which guided occupational training during the
first few years of independence were characterized by short-
sighted decisions and wishful thinking. An assessment of the
condition of occupational training programs'in 1967 revealed
that the colonial legacy continued to cripple the development
of occupational education. Remnants of racial discrimination,
unhappy memories associated with trades training institutions,
and disconnected effort had interacted to stall plans for expan-
sion of occupational training. Acting upon recommendations
that occupational education would have to undergo a total reor-
ganization, President Kaunda created (1967) a new Commission
for Technical Education and Vocational Training to preside
over occupational education programs.

After nearly two years of organizational work and curric-
ulum planning, the Commission publicly outlined (1969) its
strategy for making occupational education a vital and produc-
tive process in Zambia. The most substantial and far-reaching
reform proposed by the Commission was the elevation of occu-
pational training to post-secondary level. Occupational educa-
tion was to be removed from the status of being merely another
route to the general secondary school diploma (the Cambridge
Overseas School Certificate).

By 1970, one of the major deterrents to an effective occupa-
tional training program in Zambia (i.e., inadequate political
organization) had been removed. A central organization had
been born, and it had the authority to coordinate and to direct
both governmental and private efforts in occupational training.
Moreover, it was closely associated with the President's Office
so that it could effectively compete for funds with the other
agencies of government. The Commission held much promise
for future development of technical and vocational programs.

However, along with the promise of new leadership, many
doubts and unsolved problems remained. Those problems in-
cluded: (1) the uncertain source of supply of qualified teachers,
(2) the degree of coordination possible between training and em-
ployment, (3) the maintenance of adequate funding over a iong
period of time, and (4) the coordination of occupational training
with manpower planning. The unfolding of events in the seventies
would reveal whether the new Commission was up to the task of
resolving these problems. Order No. 73-10,413, 189 pages.
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Purpose of Study:
The purpose of this study was an attempt to determine what the Fresno County sixth
grade elementary students, social studies teachers and general elementary teachers
'knew about American industry and the environmental concepts directly related to it.

Source of data and method of study:

Multiple-choice tests containing four identical and twenty dissimilar questions
were administered to sixth grade students and their instructors to determine their
knowledge about American industry and the environmental concepts directly related
to it.

Findings and Conclusions:

The mean and percentage scores and a factor analysis for the students, general
elementary teachers, and social studies teachers were computed. The result was
compared to the assumption that a 70 percent score for students, an 80 percent
score for general elementary teachers and a 90 percent score for social studies
teachers would be an acceptable knowledge of industry score.

The following results were obtained:

1. It was determined that neither the students nor the social studies teachers
have an acceptable knowledge of industry.

2. It was determined that neither the students nor the social studies teachers
have an acceptable knowledge of environmental concepts:

3. Both students and teachers have need for concepts of industry and environ-
mental concepts of industry to be included in their curriculum.

*place summary on this page only.
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SCOPE AND METHOD OF STUDY: The main objectives
of this study were (I) to develop a cost procedure that could
be applied to cost information received from Oklahoma's public
schools to compute the average annual operating cost of se-
lected vocational and technical education programs in Okla-
homa; (2) to develop and validate a method for determining
each cost item used in the procedure; (3) to establish and
validate cost for each vocational and technical program se-
lected.

The cost information in the study was obtained from a ma-
jority of the public schools in Oklahoma which have vocational
and technical education programs. The cost procedure shovm
in the study was applied to the cost information received from
the schools to determine the average annual operating cost of
selected vocational and technical education programs in Okla-
homa. A separate cost was computed for the high school, area
school, and junior college programs,

After the average annual operating cost was computed for
each vocational and technical education program investigated,
a panel of Oklahoma public school administrators critiqued the
findings of the study. The panel consisted of two high school,
two area school, and two junior college administrators. The
selection of the administrators was based upon their knowledge
of vocational and technical education program costs.

FINDINGS AND CONCLUSIONS: The panel of public school
administrators who reviewed the findings of the study'felt the
average annual operating costs were representative of the av-
erage cost of programs and would serve as a guideline for the
cost of vocational and technical education programs in Okla-
homa.

The procedure for determining the average annual operat-
ing cost of vocational and technical education programs pre-
sented in the study can be used to determine the annual oper-
ating costs of any type of educational program in any state or .

country.
The cost information is an in:tial effort in providing annual

costs of programs for Oklahoma that can be used by school ad-
ministrators and the educational community as a general
guideline to (1) plan fur future vocational and technical
cation programs; (2) assess the results of ongoing vocational
and technical education programs; and (3) decide among al-
ternative vocational and technical education programs,

Order No. 73-15,073, 134 pages.
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The purpose of this study was to improve the process of

selecting students for participation in secondary area voca-
tional programs through tne identification of predictive vari-
ables.

The need for the study was emphasized by pointing out the
increasing pressures on public education to play a viable role
in manpower development. Occupational preparation options
are increasing on the secondary level without students having
career plans or an adequate background for decision making.

It was theorized that decision making can and should take
place at an early are and that measured interests. measured
aptitudes and previous :zrade point averages are of value for
career decision making.

The literature reviewed showed a trend toward increased
use of testing in career planning at the secondary level. There
seemed to be agreement that measured interests, measured
aptitudes, and acitic.-enient are basic. psychological components
of the guidance and counseling process. The lack of a process
model dt aI ii with are :Ippitc:won of te:3;in data was noted. No
studies were found atter;;pteci to improve the process of se-
lectinq students for participation in secondary area vocational
programs through the iclentificati,....n of predictor variables.

A sample of 427 juniors representing Gen-
esee Count' and now attending the Genesee Area Skill Center
was identified. The following five hypotheses were developed
in null form to examine the relative value of Ohio Vocational In-
terest Survi:v nie.1:4ured intcrest, yyczitional 1 inventory

aptituile and previous grade aYcrage in the pre-
diction of success in area vocational prih:rants:

Hypothesis 1: There is relation- hip hytween interests
measured until the ()hp) ,t Survey

L11,
11q)(1Mc grades_

predicted li the In% anti
grades received in CI

Hypothesis 3: here is no rrlation.iiiii hi twocii tunior hr..*
school pooh ei.rayt reeineed

Ccutr courses.
4: There is no relationship hi-maen ini.isured

interest and ineh.-4uriiii aptitude as nit,isured by the ().1".I.S.
and MY 11,1'.1.

5: Acoinliinatlisi of measorc! inter-
CM, V.P.I. Aor-
;ICC cvlil not prt.dict t.irir. to :,!:111 Ct ci,-,('S .1;
gentler level of s:niticanc wan ;m Indic...am- taken

The Pearson Product-Moinent was used to compute coef-
ficients of correlation ncessaft f(1 11,!,t tit!: hypitlicscs one
through four. Least :if-wares multiple rt .J.ressiott was used
to compute the multiple ryi;rs.sion cocifiiients necessary for
testing hypothesis five.
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Conclusions

Selected 0.V.I.S. scale scores, grade predictions.
and junior high grade point averages were found to be of value
in the prediction of success in some occupational areas. High
intercorrelations of variables in some occupational areas
tended to reduce the differential predictive value of those vari-
ables. Variables which were found to be predictive were gen-
erally not predictive in the predetermined relationship pat-
terns identified by counselors and test makers. It wasconcluded
that.the interpretation of test results as specified hi the tests
under consideration in counseling could be worse than having
no test data at all.

It was shown that predictive variables when used in combi-
nation in a multiple regression equation are of more pre-
dictive value than any of the variables taken singly.

Recommendations

Based on the results of this study and conclusions reached
it was recommended that an experimental systematized career
planning process model be developed and implemented on a
trial basis. In this model the handling and interpretation of
social facts should be assigned to counselors and the handling
and interpretation of psychological facts should be assigned to
objective and accountable computer programs. The invest-
ment in test materials and processing is far too great to trust
to casual interpretations by counselors.

It would be possible for a computer program to allow the
inputs from a very large assortment of psychological facts
about an individual, match these inputs against established cri-
teria and produce a variety of career plans. Students then,
with the assistance of their counselors, could select or devi-
ate from those plans based on social facts brought out by the
counselor. Order No. 73-5346, 140 pages.
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The essential purp:se of this study was two-fold. The first was to
compile a list of sp:citic specialty skills arid knowledges untied by the
certified engineering technician in each of the areas of Chemical, Civil.
Electronic, and Mechanical Engineennit Technology. as determined
through existing research. Tie second purpi)se was to determine which
area of specialization w :IS being used by technicians in areas other than
their °v. n area of specialization.

Hpothcses
It v. as hypothesized that the hybridization scores attained by the tech-

nicians would differ significantly by levels of certification and among engi-
neering technician specialties. It was further hypothesized that the
engineering technician special:its could be rani..ed in order of use by the
technician. It was predicted. first. that the hybridization scores of the.
electronic technician would exceed those of the chemical, civil, and me-
chanical technician; second, that the scores of the mechanical technician
would exceed those of the chemical, and civil t3412nicians; and third, that
the scores for the civil technicians would exceed those of the chemical
techilician.

Population
The sample of 421 technicians was drawn from a population of 19,044

certified engineering technicians certified as Senior Engineering Techni-
cians (SET). Engineering Technician (ET). and Associate Engineering
Technician (A ET). These were certified by the Institute for the Certifica-
tion of Engineering Technicians, Washington, D. C.

Aferhod

The instrument used to gather the data was composed of 207 skills and
knottledges extracted from the research literature and randomly arranged
within the instrument. The technician was asked to respond to a frequency
of use scale where (1.C.0) indicated frequent use of the skill, (2.00) occa-
sional use. (3.00) rare use and (4.00) neser use the skill. he technicians'
responses were summed and means dented by area of technician specializa-
tion and by level of certification. These means were then converted to
hybridization scores or statistical point means to facilitate its location on
the frequency of use scale. The statistical analysis was performed in two
stages. The first was four 3 x 4 analysis of variance with unequal N's where
kvel of certit\cation and area of specialization served as the dependent and
independent variables. The test was used to determine differences ni
means generated by grouping technicians in specialties by level of certifica-
tion and In levels of certification by specialty.

*Place summary on this page only.
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Findings

The analysis of the data indicated that the technicians' requirement for
skills and knowledges from outside his own specialty differed significantly
by area of specializatr.m. This was true for each sariable. The four vanables
were not significant by levels of certification. 1 he findings indicated that the
technician could be ranked in need for knowledge of his own discipline. The
electronic technician was first followed by the civil, mechnical, and chemi-
cal technician in order. Purtner findings indicated that in need for chemical
knowledge chemical technicians were first followed by mechanical. civil,
and electronic. In need for civil skills the civil technician was first followed
by mechanical. chemical. and electronic. In need for knowledge of electron-
ics the electronic tcchnician was first followed by mechanical. chemical.
and civil. In need for knowledge from the mechanical area the mechanical
tcchnicinn was first followed by chemical. civil. and electronic
In no case did the hybridization score 1",111 below 2.00 on the frequence of
use scale.

Implications

1 he data indicates that the technician does not use the skill; and knowl-
edes of their cit,n diseirtme te extensive degree, neither do they express
much need for kticA (cop: et ttdittonal engineering teclittnlo6:es. 1r,
light of these findings. tcchnical educators need to re-evaluate th.:iT ur-
ncula.

Order No. 72.76 731.. 1:7
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Participants in the experiment consisted of two intact groups
of students enrolled in a required power mecharrcs course dur-
ing the second and third quarters of the 1910-1571 academic
school year at the University of Wisconsin Stout, Menomonie,
Wisconsin. The basic unit of hydraulics within the power me-
chanics course was selected as the unit of instruction aid was
presented during the second and third week of each quarter.
There were sixty-three students presented hydraulic informa-
tion by the conventional lecture method during the second
quarter, and sixty-four students presented information by the
learning system during the third quarter.

The purpose of this study was to develop a learning system
for a large-group hydraulic lecture presentation and determine
its effectiveness by comparing it to the conventional method of
presentation. Measures of learning effectiveacss were devel-
oped and based on the following variables: (1) student informa-
tional achievement, and (2) retention of technical information.

American College Testing Program (ACT) scores and pre-
test scores were used to establish initial equivalency of the
two lecture groups.

Procedure

An outline prepared from the analysis of the existing hy-
draulics unit, technical hydraulic information, and learning
objectives provided the content for both the conventional and
learning system large-group lecture presentations. The format
was identical for both lecture presentations, including the use
of instructional media, with the exception of the learning
system.

An essential part of the learning system was the learning
device. Its primary purpose was: (1) to provide assistance to
students in meeting the learning objectives, (2) to provide both
the student and instructor with immediate feedback to determine
how well information was comprehended, and (3) to aid the in-
structor in evaluating the effectiveness of the learning process.

The stimulus used with the learning device was in the form
of multiple-choice questions. The purpose of these questions
was to provide both the student and instructor with a means of
checking the level of knowledge perceived during the learning
system presentation.

When students responded to questions asked during a learn-
ing system presentation, their selected answers were immedi-
ately confirmed as being. either correct or incorrect. To pro-
vide a means of immediately identifying appropriate branching
to supplementary or remedial hydraulics material, a coding
procedure was devised. The coding procedure was made easy
to use and included ke!.. words or topics to encourage students
to rapidly locate supplementary information.

Three applications of branching v.ere developed for the
learning sy;-,tem provide L.:tudents .eitli an opportunity to se-
lect learning material that best suited their individual needs.

*Place summary on this page only.

Analysis

Following the implementation of the study, the data were
collected and analyzed to determine the effectiveness of the
two lecture presentations. Anonequivalent group pretest-post-
test design was used. The data were analyzed through the use
of the analysis of covariance method of statistical control.

Initial group equivalency was established by analysis of the
ACT and pietest scores. After treatments were applied, a
posttest was administered to determine differences in informa-
tional achievement scores. Five weeks after the posttest was
given, a retention test was administered to determine differ-
ences in technical information retained by students.

Conclusions

The learning, system was significantly superior to the con-
ventional technique in terms of informational achievement.
Therefore, the learning system was an effective procedure for
improving informational achievement in hydraulics lectures.

The learning system was signilicantly zuperior to the con-
ventional technique in terms of retention. Therefore, the learn-
ing system %%as effective in assisting, students in hydraulics
lectures to retain technical hydraulics information.

Order No. 13-21,717, 128 pages.
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The research evolved a vehicle capable. of exhibiting a

three dimensional occupational profile and established tech-
tiqucs to test the significance of any observed relationships
among the dimensions. The major emphasis of the investiga-
tion was placed on the presentation of the concept of the vehicle
as an instrument which could ba used in future research.
Therefore, the vehicle was described in terms of its operative
mechanism as well as its theoretical functions. An interdis-
ciplinary approach to the solution was manifested by the se-
lection of the model technique as the implementing vehicle.

Worker trait components in the form of literal terms were
chosen as the input elements for the model. The required ele-
=ents were extracted from a master matrix and were care-
prized into lists which constituted two dimensions of the three
dimensional profile. A hierarchy of two dimensional profiles
established the third dimension. The model was designed to
produce a series of synthetic patterns which represented an
aPproximation of the three dimensional or:;anization of a group
n( companion occupations. The behavior of the third dimension

the major occupational structure was influenced by the
L'-gree of emphasis placed on the workers' relationships with

d.tta, people, and things. The high speed electronic computer
as employed to assist the investigator in the examination of

, Lie theory inherent in the model clesip and to explore alterna-
ties.

A statistical analysis was made to determine the degree of
tcreement 2SSOCIttC:1 with the raiiinnj, of drill enLine,erniLt oc-
:upations by the order of the permutations of the workers'

In relation to data, people, and thinzs. A farther iin:;1-
7.7.!s was made to tezt Al:ctlier the cLitn-pcop'c-things relation-
ilaPpermutations diffeicd significantly. In order to induce
C-rttil of tie; modil provisions were mach% in the design for
the u-prlating of the clement lists at:cl for the introduction of
other statistical procedu; cs.

*Place summary on this page only.
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The major of the research was the development of
a prototype model which demonstrated the feasibility of.utilizing
the concept of a three dimensional occupational profile. In
terms of the findings of the research it was concluded that the
results of the statistical analysis of the worker functions offers
a means to develop theories about occupational-educational re-
lationships without expanding the current body of occupational-
educational data. Through further emphasis on the structure
of this model, the presented concept of the three dimensional
occupational profile can be expanded to increase the educator's
potential to develop methods and strategies which would stim-
ulate research v:hich reflects the analysis of changes in rela-
tionships in an occupational system as well as to verify the
presence of factors already reported.

The appenclicies contain the computer oriented description
of the specifications ef the computer subprograms, the struc-
ture of the internal storage of the data, a computer write-up
for the MM 1020, a sample problem which includes the input
and output for fourteen clerical occupations, and the flowcharts
and subprogram

Microfilm $3.00; Xerography $8.60. 189 pages.
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The purpose of this study was to identify the major federal legislation
which has been enacted in support of public school adult vocational educa-
tion in order to analyze the federal government's role in the growth and
development of these programs. A secondary purpose of the study was to
highlight some of the political economic, and social forces which nave
influenced the inception. growth, and development of adult vocational
education. In addition, the study attempted w answer the following ques-
tions: (I) What were the nature and extent of the growth and development
of federally.assisted adult socational education programs in the public
schools of the United States from their emergence in 1917 to 1970? (2)
What were some of the major forces. events. institutions, and agencies
which contributed to the err.er4ence and subsequent growth and develop.
ment of these programs? (3) Did site federal legislatise and financial sup-
port for public %creational education noticeably influence adult program
growth and development?

Conclusions
1. Major credit for initiating organized state support for public voca-

tional education. including adult programs. must he attributed to Governor
Douglas of Massachusetts, ss ho appointed the Commission on Industrial
and Technical Education in 1906.

2. The first significant erTort to focus national attention on the need
to provide public support for vocational and industrial education in this
country was brought about by the National Society for the Promotion of
Industrial Education. formed in 1406.

3. The pattern by which the President and/or the Congress periodi-
cally turned to national advisory councils and commissions for ads ice and
recommendations regarding I.:it:rallyassisted public vocational education
dates back to 1914 and has continued to prove successful through thc years.

4. Public vocational ediaza non personnel and programs made a signifi-
cant. direct contributtoc. to W irld War 1 and II production and adult
training efforts.

5. Both adult and total enrollments in vo.:atieal education programs
showed N.:Lundy steady increases over the period zovered in this study,
with the notaNe eAceptton or some years chitin WoilJ 'Aar !I and the
Korean War and during periods of economic depression.

6. Total adult vocational enrollment changes through the years since
1917 ha% e. for the most part. 'paralleled enroliment ins eases and decreases
recorded fur the overall program effort in li.al:raily-assisted soca/tonal
education conducted in the pui;lic schools.

7. Adult enrollments on the whole rose through the years. with the
exception of 1470. as addintsnal legislation was enacted or existing laws
were modified to proside increased fetleial Nkip!lort and program flexibiltty.

8. 1 he number of in the ink.ir.iJuJI uceupational areas of
adult programs generally followed the same pattern shown by total adult
vocational educatton enrollments for the period cos ered by the study.

*Place summary on this page only.

9. Variances in individual adult occupa:ional areas largely reflect
changes in program emphasis. funding authority. and socioeconomic con-
ditions. as well as the direct and indirect effects of wars.

10. Lack of agreement on program definitions. inconsistencies with
respect to reporting requirements and procedures. and related problems
have resulted in serious gaps and inadequacies in the official documentation

of the historical growth and development of federally-assisted public aJult

vocational education programs.
II. No coordinated and fedcrally supported inechanism exists to en-

courage innovative and exemplary adult vocational education program
efforts.

Order No. 72. 31,940, 157 pages.
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The number of registered motorcycles in the United States increased
rapidly during the late 1960's. This increase resulted in attention to the
nationwide shortage of qualified motorcycle mechanics.

The purpose of tins study was to determine the need for motorcycle
mechanic training in Iowa and the skills and knowledge these individuals
should possess. In addition it was felt the background information obtained
would help those who might wish to initiate such training or study this
industry further.

A questionnaire survey was conducted involving 121 motorcycle deal-
erships and 240 motorcycle owners. During visits to twenty-four dealer-
ships, questionnaires were filled out by thirty-six currently employed
motorcycle mechanics. and shop service records were randomly selected to
determine the kinds of work being performed. A total of 974 individual
repairs were identified from these records. Eight motorcycle manufacturers
and four persons in industry leadership roles responded to a letter inviting
discussion on the subject of motorcycle mechanic training.

Analysis of the data revealed that in the next two years the dealers
responding would hire 141 full-time motorcycle mechanics, nearly dou-
bling the 148 they currently employ. They would also hire ninety-nine
part-time workers in the next two years. Most dealers indicated they did
not know where they would "nd qualified workers.

Of the motorcycle owners responding. 43.2% have already experienced
a shortage of motorcycles that are 1970 or newer, implying an increasing
need for service in corning years.

Only 44% of the dealers were making a profit on their service shops.
Half of the dealers emrloyed parts and/or service managers and those who
did were less likely to make a profit. Dealers make little use of their set-% ice
records to analyze that operation as it regards hiring stalrafid stocking of
spare parts. N1any assign costs to their scr%ice operation that belong to the
sales department.

The only formal preparation the motorcycle mechanics surveyed had
for their trade. was the two week company service schools that had been
attended by one -third of them. Almost half had two years or less of experi-
ence in their trade.

On the basis of the study it was concluded that the motorcycle me-
chanic shortage will grow, probably limiting the growth of the industry in
Iowa. Training of these workers at area vo-..at ional schools should be imple-
mented as soon as possible. The shortage could be met to sonic extent by
adult evening courses in motorcycle maintenance for owners. The dealers
and their foremen coL;ld benefit from business principles and management
workshops. The subject matter emphasis of existing full scale motorcycle
mechanic training programs appears to be accurate.

Order No. 72-26.912, 228 pages.
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Purpose_of Study- The purpose of the study was to investigate and develop a
projection of the future of Industrial Education by utilizing the Delphi Technique.
Secondly, the study was designed to survey a constituent group of Industrial
Educators and State Directors of Industrial Education in order to determine if the

group was in accordance with the opinions expressed by the Delphi panel.

Svarce of data and method of study! The Delphi technique provided the necessary data

for the study, and the necessary methodology.

Findings and Conclusions. The data collected from the Delphi Technique disclosed
that Industrial Education in the future must provide the experiences needed to
allow a student to enter into and become a part of the vast and complex industrial
and technologican society in which he finds himself. The data also indicated
that the constituent group of Industrial Educators and State Directors of Indus-
trial Education are in accordance with the Delphi panel members on the future
goals, objectives, and orientation of Industrial Education.

*Place summary on this page only.
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Purpose

This study was an attempt to identify activities and factors essential for
the implementation of a pre -!u h sc.hcol career education progratn in Loui-
siana, 35 conceived by six r.,afessional education groups: parish superinten-
dents. parish supervisors, guidance counselors, teacher educators,
principals, and teachers.

A knosledge of the concept.; held by those administering, structuring
curriculums, cocnseling, training teachers and teaching ;sill give direction,
scope. content, and methodology to the new p;ograni of career
education in the public schools of this state. Not only is it important that
one knows what others conceive, but that all group have a clear philoso-
phy of the role they are to assume in performing the task of educating all
people for useful and productive lives.

Also this study was an attempt to provide information that will be
useful to educators in the state of Louisiana as they approach educational
reform and assist in the development of the concept :hat career education
offers a reasonable goal to help young men and women find fulfilling and
productive laces in our society.

and Agricultural and Mechanical College
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Procedure.

The descriptive survey method utilizing the questionnaire technique
was developed for this study. Questionnaires CO1151511112 of tcn major divi-
sions with 87 activities and f.ictors were mailed to 66 parish and city
superintendents, 66 parish: and city supervisors, 66 guidance counselors, 17
teacher educators. 66 principals and 66 teachers.

The instrument via7, iirst submtted to a jury of professional educators
in colleges, research centers, and Sate Department of 'Education r-ersonnel
throughout the South for clarity, validity, and pertinency of items. All
members of the jury cvccpt on responded with comments and suggestive
changes. These suggestwns ine:A.poraed in.o till Data Gathering
Instrument and subrnittec to :I e reic archer's eoctor I: committer fur re-
view.

The meat re-m...1- sec six g-os.ns were c; to obtain a ruling
for c,...h Item from each pro:.sional group. As a test tar sioificarit differ-
en,:es An or the:: ?roups. the aralys:s of ..171311';': pr7,cedurc was used. The
F-test s as 3irIled in determining u c &et: of cliffetcri:e exis:ing Finally
the null iloothesis set up as a bags ap;nst Which each test was 10 be
made and was accepted er rejected at the .05 level of confidence.

*Place summary on this page only.

Findings

Significant differences existed among the responses to 21 of the 87
activities at the C5 level of confidence. In most cases these differences were
based on degree of importance assigned rather than concepts of the roles
to be assumed. This is reflected la: the fact that all activities were rated at
least important by the six groups.

Two of the areasAdministration and Out of School Sourceswere
extremely important according to the average of all responses.

Eight of the areasSupervisors: Instructional Program Grades K-6;
Instructional Program Grades 7-9; Teaching Persennd to Teach Career
Education Grades K-6; Teaching Per.;onnel to Teach Career Education
Grades -9 Guidance Service; Specialized Teachers and Researchwere?

important rt,:cordilig to that oral' it,rom:, t::.s 'se; c(3.;si,Ii
ercd until:port:ant by the rctroading groups.

Order Ni . :2-28,33c. 2:1
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Although the area vocational-technical school can trace its
history to pre-revolutionary Philadelphia and claim Benjamin
Franklin as a founding father, the area schools are generally
a product of rather recent federal lezaslation The state of
Georgia recoplizeci the need for wides;:read specialized and
advanced training for its citizenry anti quickly developed. with
some federal assistance, a system of 25 area vocational-tech-
nical schools throughout the state.

In an effort to understand some of the characteristics of
the area school and to provide some basic research in an area
of higher education, where there has been a deficiency of in-
vestigation. an examination of the aria vocational-technical
schools of 3,:orgia was instigated. The obiectives of the study
included: the determination of certain of the administrator's
responsibilities.;.the basic organization of the area school: the
locus of decisions on funding. curriculum, staffing. and per-
sonnel questions: the ft: Jut of local gcheol districts and the.
State Department of Education of Georgia; the development of
a profile of admmistrators and faculty in terms of personal,
educational, and professional characteristics: the determina-
tion of the attributrs of a `Model Director" as characterized
by area school administrators and the congruence of these
administrators' responses: and the determination of faculty
attitudes about selected professional questions and the con-
gruence of the response to those questions by degree faculty
and license faculty.

To obtain the data for analysis. cric-tionnaires were sent
to all 164 administrators and 219 of the faculty of the area
schools. The res;,,,n-;es of administrators amounted to '13.8
percent of their population, while the faculty replies totaled
71.6 percent of that sample. The selectod maior findings from
the returns included: the typical administrator was male. Cau-
casian, married with dependent children, between 20 and 45
years of age, involved in church work, service clubs and youth
work: the typical faculty member .was male, Caitcasian, mar-
ried with dependent children, between 20 and 45 years of a,:e,
involved in church well: and youth work; the typical adminis-
trators earned from :11.001 to 514.000 annu:Wy, while the
typical faculty salary was from S9.000 to 511.000 yearly; and
25 percent of the fi:culty and 55 per(' oat at the administrators
had public school to:whim: experience. Additicnial findings
from the persar.rwi pyrr.:ent

rnent between degree and license Lieultv on selected profes-
sional questions; and the local district J.!, more involved with
funding, personnel, staffing. and curriculum questions than is
the State Department of Education. Seven mater administra-
tive area5 of reSponsihility were identified by frequency as:
general ncintinistratym and supervi!iitni: taffini: and personnel;
curriculum administration and development: plant mainte-
nance. operation. mid ,,quipinent: biz,,iness activities: public
relations: and student personnel services. The responses of
the different adminiArators were pralleled in determining

188

characteristics of a 'Model Director" for an area school. The
major attributes included, in order: human relations skids.
commitment to vocational-technical education, employment
experience in business or industry, planning and organiza-
tional skills, common sense, and vocational-technical teaching
experience. Some of the pertinent findings related to the area
school's organization were that the director is the major de-
cision-maker and a formal, three level organizational struc-
ture of director, co-ordinator, and faculty is the frequent pat-
tern.

As a result of the fititlint!s certain 'tinier conclusions were
drawn: congruence i,f the sorveyed characteristics of admin-
istrators and faculty, parallel responses between adnumstra.
tors, similar selected attitudes between faculty, and a close
organizational relatienship between the area school system
and the publl: school systent.

Order No. 73-5680, 188 pages.
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PURPOSE

The purpose of this study was to identify the reasons students had for
selecting the programs in which they were enrolled in area vocational
schools in southeastern Indiana.

Considerable amounts of time and energy have been expended by
school workers in an effort to determine what steps should be taken to assist
students in making sound vocational program choices. To add inforntation
to be used in planning programs to aid students in the selection process,
this study went directly to students to ascertain the reasons they felt were
important in choosing a program.

PROCEDURE

The information included in the study was compiled as a result of
several sequential steps. First 700 students were asked to write statements
explaining the reasons they had for choosing the programs in which they
were enrolled. Next, these statements were placed into groups of similar
statements from which eleven basic statements were developed. The eleven
statements were used to formulate a fifty-five item paired comparison ques-
tionnaire that was administered to 1342 students, all of whom were attend.
leg or enrolled to attend one of three area vocational schools in
southeastern Indiana. The schools are located at Cennersville, New Al-
bany, and Versailles. For purposes of analyzing the data the 1302 students
completing the questionnaires were divided into sub groups. All students
who were attending an area vocational school at the time the study was
conducted were designated as Group I students. Group II students were
those who had enrolled bin had not yet begun to attend one of the area
schools. Since students enrolled in both Groups I and Il of eighteen sepa-
rate programs of vocational education completed questionnaires, thirty-six
distinct tables of data were generated. These thirty-six. plus two sets of data
summarizing the responses of all students in Groups I and fl, bring the
total for separate sets of data to thirty-eight.

A program was %%Titter% for a computer to compile the data gathered on
the questionnaires. The computer print-out data was used to construct a
soles of five sets of tables. I hose were: 1 Thies of Frequencies of Judge-
ments. Tables of Proportions of liumernents, Sigma Value fables. Scale
Separation Tables, and Tables of See!, . if Statements. Each ea these sepa-
rate sets of tables indicated. in &Fence 1.a:its. the relative streoeth of the
eleven statements as infliterteme factors ill iL.Lletit program selection. The
last set of tables, the Scales of Statements, presented a graphic scale of each
statement that enables the reader to pereclie visually which statements had
the greatest influence on the various groups of students involved in the
study.

cc_inoinaati , Ohio
(City, State)

Microfish ( ) E.R.I.C. ( )

From the findings in the study, it would be recommended that:
1. Strong emphasis be given to providing prospectivo students for voca-

tional education inth detailed information on the various characteristics of
the jobs that may result from the vocational programs available.

. 2. Information should be made available to prospective students con -
cerning the relationship between the various programs of vocational educa
non and future alocatiunal opportunities.

3. Counselors should develop programs of working with prospective
vocational studens that will bring them closer to the students in the
selection process. Through a closer working relationship, students will
depend more on counselors for needed assistance.

4. Systems developed to assist students in vocational education pro-
gram selection should include the involvement of parents in the process..

RECOMMENDATIONS FOR FLRTHER RESEARCI1
Several areas di research could be pursued to provide additional infor-

mation concerningthe processes by which students are motivated to choose
programs of vocatimal education. Among these are included the following
recommendations for further research.

L A research study to determine what factors counselors and voca-
tional educators balieve are important to students considering programs of
vocational educates.

2. Research to determine the extent to which the reasons students had
for choosing programs are fulfilled after they have left school.

3. Finally, a sixty of students who selected programs but did not
complete them would fill an existing void in the information as to the
reasons students ttoose programs.

SUMMARY
It has been theintent of this study to solicit from students, who enrolled

at area vocational sthouls. the reasons that vi.cre most Important to them
as they decided upon particular programs of vocational education.

The paired comparison questionnaire statistical procedure afforded stu-
dents the oopurtteity to assess each of eleven motivational statements in
comparison to me another. A total of 1392 students responded to thc
eleven statementsl+times. For purposes of inseecting the data according
w curriculum chsces, the 1392 students were subdivided into thirty-six
groups. The thins -sax groups were made up of oncoming and presently
attending students in eighteen programs of vocational education.

The result of de students' responses was to demonstrate that there is
a definite pattern al- factors that motivate students to select particular
programs of voeatkanal education. Among the thirty -six groups of students,
all but one group .-fected as their prime motivation the desire to improve
prospects for emetryment after completing high school. At the other end
of the scale. students indicated they were least motivated by counselors
advising them to isle particular programs. Students also indicated that the
desire to choose li&" sail[ programs that friends selected has very hole
motivational tidlotece.

The conclusioa, Mat is to be drawn is that there is a distinct pattern
among the foctorsslint influence student preerarn selection. Further, can
be concluded that 7rtierams r,fprovidieg as,:kt ince 10 students involved in
choosing prograim east be developed to complement the identified motiva-
tional factors.

.f./.\17/.VGS A .VI) R E Calf.% 11: .VDA TONS

The most consistent finding throughout the study was that students
choose programs of socathinal education to improve their prospects for
satisfactory employment :liter they complete high school. Another signifi-
cant finding was that ,ht students identified the statements relating to
improving chances for success in educational pursuits after high school as
the second most important reason for choosin; a program. Finally. it is

significant that a statement permitting Co counselor influence in program
selection v.as placed in u low poquoil by ilic ,iudelicc; generally last or neat
to last among the salami. grospi of sludeno,

Order No. 72. 31,923, 219 pages.
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Statement of the Problem

The purpose of the study was to identify and compare high school
senior students' perceptions of their personality needs. environmental
press, and needspress relationships across program and degree of program
separation (physical) variables.

The following research hypotheses were examined in the study:
Significant differences will exist in students' mean scores on the

(RI) twelve Al firstorder factors between the college preparatory and
vocational-technical programs.

(R2) twelve Al tirstorder factors between no (comprehensive high
school). partial (part-time area vocational - technical school), and
complete (full-time arca vocationaltechnical school or academic
high school) degrees of program separation.

(R3) seven HSCI firstorder factors between the college preparatory and
vocational-technical programs.

(R4) seven HSCI firstorder factors between no. partial, and complete
degrees of program separation.

(P.5) Th :re vill be significant correlatiores between mean rank scores on
the thirty AI and HSCI scales.

, No. of pages in report 173

New Brunswick,_New_Jersey_____
(City, State)

Microfish ( ) E.R.I.C. ( )

Environmental press differences were found; however, a significant in-
te.-action effect qualified the results. Five of the seven HSC! factors were
sig.l'ficant (p <.01) for program. Vocational-technical students had higher
mean scores than their college preparatory counterparts on all the signifi-
cant factors. The factors were entitled, Intellectual Climate. Expressive-
ness, Group Life. Personal Dignity, and Orderliness.

Only two of the HSCI factors were significant for degrees of program
separation.. The mean scores for the significant Expressiveness factor in-
creLsed directly with increased program separation. Complete separation
had :he highest mean score on the Orderliness factor followed by no and
partial separation.

Spea:man Rank Order correlations were computed on the rankings of
scale means to estimate needs-press relationships. None of the coefficients
were significant at p < .05.

Com:Lisle:1u

Interpretations or the data analysis prompted the following conclu-
sions:

I. College preparatory students perceived high needs for intellectual
endedvors reflecting a people orientation. while vocationaltechni
cal students perceived needs for the tangible and concrete reflecting
a thing orientation.

2. The perceived personality. needs differences across degrees of pro-
gram separation suggested the physical proximity of the two pro-
gram groups affected the interpersonal relationships among
students,

3. Vocationaltechnical students evidenced higher Men scores across
all the significant environmental press factors. Hi wever. several of
the environmental press were exactly opposite the perceived person-
ality needs for the students.

4. While complete separation schools seemed to satisfy some personal-
ity needs for students. no separation (comprehensive high schools)
seemed the most viable administrative configuration for servicing
the diverse needs of today's high school students.

5. The lack of signifieant needspress relationships suggested that high
school environments should attempt to facilitate the personality
needs of the student population.

Order No. 72-26.783, 173 natio.
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Procedure

The sample was comprised of 1.877 senior students in eighteen second.
ary schools in Pennsylvania. The independent variables were program (t :.o
levels) and degree of program separation (three levels). The dependent
variables were the twelve Activities Index (Al) and seven High School
Characteristics Index (11SC1) first-order factors. Additionally. thirty M
and HSCI scale scores were utilized in attempting to ascertain needspress
relationships.

Multivariate analysis of variance and multiple discriminant function
analysis (DIA) were used to answer research hypotheses RI, R2, R3. and
R4. Spearman Rank Order correlations were computed on the ranks of the
thirty AlHSCI scale means to answer R5.

Results

Five of the twelve M factors were significant (p < .01) for program.
College preparatory students had higher mean scores for the factors enti
tied, Intellectual Interests. Motivation. and ExpressivenessConstraint.
while vocational-technical students were higher on Audacity Timidity and
Applied Interests.

Two Al factors were significant for degrees of program separation. The
means for the Applied interests factor decreased with increased program
separation. The Closeness factor means showed complete separation the
highest followed by no and partial.

*Place summary on this page only.
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Purpose of Study. To determine the attitudes of counselors, employers, parents of
juniors, and high school seniors toward occupational education in the community-
junior college.

Source of data and method of study. A Likert-type attitude scale was administered
to the counselors, parents of juniors, and the seniors at ten selected high
schools. The attitude scale was also administered to employers of former
occupational program students. The instrument used was developed for this
study.

Findings and Conclusions. The findings are as follows:

1. The community-junior college should offer a variety of occupational ed-
ucation programs.

2. Occupational education is not considered a program for the low ability
student only.

3. There is some question regarding the adequacy of preparation of occupational
education graduates.

4. There is some reservation regarding occupational education receiving the
same emphasis as the transfer program.

5. Occupational education was considered to be a part of the community-junior
college instructional program.

6. Occupational education is considered less collegiate than other programs.

Conclusions:

1. Counselors, employers, parents, and seniors have a positive attitude towards
occupational education in the community-junior college.

2. Occupational education is recognized as part of the community-junior
college instructional program.

3. The community-junior college should offer a variety of occupational programs
to meet the needs of the area it serves.

*Place summary on this page only.
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This research examines management information systems
as associated with the construction industry. The basics of a
management information system are presented in order to
justify the system that was developed. Critical Path type net-
works serve as the decision model (or this system.

Revision of a computer based network processor was re-
quired for development of this management information sys-
tem. Project 1, a subsystem of ICES, is the modified network
processor. ICES is a problem oriented system developed by

11.1.T.'s development.
The design of the information flow to the networks is given

in detail. This design includes flowcharts of the systems that
merge the cost data and the progress data together for report-
ing. These systems are designed around existing payroll,
inventory, purchasing, etc., programs of the company. The
degree of revision to these existing programs necessary to
implement this system varies from company to company.

The problem oriented system makes it very easy for a
manager to use. If implemented with terminals, the manager
has instant information; restricted only by the speed of the
flow of the information to the system.

Order No. 73-27,384, 150 pages.
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The purpcse of this study was to compare the relative

effectiveness of two methods of teaching basic electrical
circuit principles at the secondary school level. One
method, designated Method A, was a traditional deductive-
descriptive method; the second, Method B, was a problem-
solving method.

1964 , No. of pages in report 193
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Microfish ( )

The hypotheses to be tested were:

1. There is no significant.differences in achievement
in the area of basic electrical circuits between
students taught by Method A and students taught
by Method B.

2. There is no significant difference in achievement
in the area of basic electrical circuits between

.students taught by Method A and students taught
by Method 13, for various levels of ability.

Research Design and Treatment of Data

. Method A was characterized by teacher-selection of
the learning materials and the fact that principles and gen-
eralizations were presented early in the learning proce-
dures. In addition, textbooks, study assignments, and
laboratory exercises were utilized. Under Method B,
problems and problem-solving activities were determined
by the students and teacher working together. Principles
and generalizations were derived from the experimenta-
tion and study engaged in by the students. Textbooks and
regular stud/ assignments were not part of this method. .

However. references were provided and guide sheets were
used by the students as they StrJ,',Lt F.011.:10:i5 1.0 pre-AAA:11;S

Method A was used with one class and Method 13 with
a second class in each of six vaetern Massachusetts high
schools. Within each school the subjects were assigned at
random to the two classes. Both classes were isintia by
the same instructor. The total number of suisects in the
group formed by the Method A classes was 101. The total
in the Method 13 group was 109.

Eitel) class met one period per day, five days a week.
With the Method A classes two periods pc: week were
devoted to classroom activities. With the Method B
classes a definite amount of time \vas not assisoed for
such actIvities. However. sonic sessions were held to
familiarize the students in these classes with problem-
Solving procedures.

E.R.I.C. ( )

Approximately ten weeks was the time required to ade-
quately cover the study of basic electrical circuits under
Method A. Thirteen weeks was the average lime required
for the application of Method B.

Preliminary data were provided by a pre-post basic
electrical circuits achievement test and the Otis Quick-
Scoring Mental Abilities Test, Gamma, Form FM. Post-
treatment data were provided by a reapplication of the
pre-post achievement test.

The testing of the research hypotheses was accom-
plished by means of covariance analysis. Fur this anal- .

.ysis intelligence data were used to control the effects of
the ability variable.

Conclusions

The following conclusions resulted from statistical
analysis and examination of the study data.

1, The deductive-descrIptive and the problem-solving
methods were both successful in producing achieve-
ment in the area of basic electrical circuits.

2. The deductive-descriptive method was superior, at
the one per cent level, to the problem-solving
method in bringing about achievement in the area
of basic electrical circuits.

3. The superiority of the deductive-descriptive method
over the problem-solving method was general and
did not vary significantly between various levels of
ability.

4. Although the superiority of the deductive-descriptive
method did not vary significantly between various
ability levels, it was more apparent at the higher
level than at average or lower levels of ability.

5. The deductive-descriptive method was more efficitmt
since it produced a significant difference in achieve-
ment with as average duration of treatment of ten
weeks, while under the problem - solving method the
average duration of treatment was thirteen weeks.

Microfilm $2.75; Xerography $8.80. 193 pages.
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The purpose of this study was to analyze the occupational education

department of a community college. and to develop a model that would
facilitate the decision-making process of administrators who are responsi-
ble for the allocation of resources within that department. Four problems
were identified for this study.

1. To develop a conceptualized model that would help occupational
education administrators make decisions concerning the overall al-
location of resources.

2. To develop an electronic data processing system for storage. retrie-
val, and processing of data used in decision making.

3. To develop an array of the characteristics of the types of decisions
which must be made. so that these characteristics may be used as
criteria w facilitate the setting of priorities.

4. To organize the model so as to treat data in four dimensions
(a) students enrolled in their respective occupational programs,
(b) faculty required to provide these programs,
(c) physical facilities required for these programs. and
(d) financial resources required to carry on the programs.

The conceptual model which was developed centerefS around the output
of a computer program and comprised a systematic decision-making pro-
cess. In constructing the model four essential attributes were demanded;
ability to organize. ability to facilitate the discovery of new facts and
methods. ability to obtain verifiable predictions. and ability to quantify the
predictions.

An array of decisionmaking characteristics was developed in order to
provide criteria for the setting of priorities for decisions. An information
questionnaire was prepared and sent to thirty occupational education ad-
ministrators. The data received from this questionnaire were instrumental
in the development of the array of the characteristics.

The model was developed by utilizing real rata from the occupational
education department of an actual subject institution. and the data were
organized in four dimensions. stt.dnts and their programs, faculty. facili-
ties, and financial resources. In addition to analyzing data in the four
separate dimensions, the study included an analysis of intra-dimension
interactions. interdimension interrelationships, and interdimension inter-
dependencies. The computer piogram presented the four dimensions in
such a manner as to produce the presentation in both narrative and graphic
form Correlation of various data in ea.:11 dimension pr :' v ided au accurate
means or observing past groN% tit and future itredictions.

The computer program modi.1 v. as used to simulate tic operation of
certain factors of the occupational edllt:31t011 department in the community
college Actual data. a ft re; y-:ar per, .1,1 of tine, were used to simu:ate
rot world situation:. aril nreiii:t.% c equation.. were dev.:!oped from the
data. I he siniu !or' tide 3.1 C r),- mi.-rite dot's Ihro;i::si-'.ow
the actual system orter.-..<:.

*Place summary on this page only.
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The following recommendations were made as a result of this study:
1. The co .. titan and maintenance of relevant information should be

further, ,..alyzed. Since it is not feasible to store and treat vast bodies
of data. there is need for research to help establish a process for
scrutinizing data to determine what is relevant and useful in the
decision-making process.

2. The primary outputs of occupational education programs need to
be further refined, redefined. and classified in order that they will
be in the form which is most useable for administrators.

3. The evaluation of occupational education faculty, student enroll-
ments. and programs should be accomplished before overall alloca-
tion of resources is made.

4. Since there is an increasing use of models, systems, and simulation
in educational administration. there should be a major effort in the
development of terminology and central ideas relevant to model
building and systems analysis. The vagueness which now exists is
a handicap to %nodding efforts.

5. There should be further study to test concepts, especially those
based on the use of models, to help administrators understand the
interrelationships, and interdependencies between factors and di-
mensions of their programs.

Order No. 72.26,958, 163 pages.
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Purpose of the Study: To determine both the factors which led to federal legislation,
1917-1961, and the influence this legislation exerted on the growth pattern of
health occupations education within the public school system.

Source of data and method of study: Six topical questions were posed to provide a

theoretical framework for the study. To determine factors which led to federal
legislation in the health occupations, the social origins and evolution of the
medical profession were traced through a review of the literature. Particular at-
tention was given to medical education and practice, to the changing role of the
hospital, to the evolution of medical societies and to the emerging medical specialties

Findings and Conclusions:

1. Health occupations education evolved parallel with the growth of medical
specialties.

2. Demand for increased medical care required new and expanded services, with
an attendant growth in the numbers and types of specialties within the
stratified hierarchy of the medical profession.

3. Practical nurses, the first of the health occupations to emerge at the voca-
tional-technical level, led the way for the proliferation of others.

4. The hospital was no longer the primary training ground. The contemporary
hospital shifted its aims and priorities to the performance of three basic
functions: 1) service, 2) education, and 3) research.

5. The duration of practical nurse training programs was lengthened, while
their orientation shifted from home nursing to the hospital, and later to high
schools and community colleges.

6. The new health occupations created by specialization, through their repre-
sentative associations, are subject to increasing control of their licensing
and their practice, by means of registration and certification.

7. Factors leading to development of federal funding:
a) Economic Factors
b) Medical and technical factors
c) Social

8. Under the Federal Board for Vocational Education, nursing was one of the first
occupations (as a household occupation) considered for federal aid.

*Place summary on this page only.
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. Statement of the Problem
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The problem of this study was twofold: 1. to determine if
synergized learning experiences provide implications for cur-
riculum development in industrial arts education; 2. to deter-
mine whether synergized learning experiences are valuable in
terms of the development of self concept.

Statement of the Purpose

The purpose of this study was: 1. to ascertain whether cur-
riculum in industrial arts education need put increased em-
phasis on the relationship of the individual and his environment:
2. to determine whether learning environments could be de-
signed which would more effectively lend themselves to syner-
gized learning experiences than the typical general laboratory
situation; 3. to ascertain the effect of synergized learning ex-
periences in the development of self concept in industrial arts
education; 4. to provide research evidence comparing curric-
ulum emphasis placed primarily on the student rather than on
systems of content delineation; 5. to ascertain the value of sim-
ulated industrial environments as motivational stimulators;
6. to ascertain the effectiveness of the game in play situation as
a valid means of simulation.

Design of the Study

The design of this experiment was characterized as being
a three treatment group experimental type with fifty-six subjects
comprising the population under study. One pretest and two
posttests were used to evaluate and observe behavioral changes
resulting from specific group treatments.

Order No. 73-17,036, 226 pages.
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The major goal of this study was to determine if attending
an orientation workshop would affect the adjustment toward
teaching of the beginning trade and industrial teachers in Colo-
rado for the 1971-72 school year. The procedure utilized to
evaluate this adjustment was to analyze the supervisory eval-
uation form used by the Trade and Industrial Division, the State
Board for Community Colleges and Occupational Education,
Denver, Colorado.

Participants of the study were the beginning trade and in-
dustrial teachers in Colorado for the 1971-72 school year. The
twenty-six teachers in this study were from nineteen educa-
tional settings. They represented local high schools, compre-
hensive high schools, area vocational schools, community col-
leges, and the state training school.

An orientation program for the beginning trade and industrial
teachers in Colorado was beneficial to this group and showed a
significant difference in ratings on the state supervisory report
form when compared with those beginning trade and industrial
teachers who did not attend an orientation program during the
summer of 1971 or during the fall or winter of 1971-72.

The analysis of the groups showed that the areas of signifi-
cant difference were: 1. Shop Organization. 2.Student Records.
3. Instructional Materials. 4. Housekeeping. 5. Advisory Com-
mittees. 6. Shop Facilities.

No significant difference occurred in the following areas:
I. Safety Practices. 2. Enrollments. 3. Youth Organizations.
4. Student Participation.

No significant difference in adjustment toward teaching
was found as a result of the influence of the following variables:
a. age. 12. Class size. c. Education. d. Enrollment. e. Mili-
tary Service. f. Previous Teaching Experience. g. Vocational
Director. h. Years of Occupational Experiencd.

No significant difference In individual perceptions of the role
of the teacher among the experienced trade and industrial
teachers, the beginning trade and industrial teachers, and the
trade and industrial teacher education staff was found.

Order No. 73-13,057, 104 pages.
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Critical to the development of the Third World nations is
the maximum use of human resources, the development of which
must come through some form of skill training, either formal
or informal. Basic to providing efficient training are the is-
sues of the type of institution in which training should be given
and the nature and responsibility of training. Sufficient data
must be found to recognize these issues, to identify functions
and to formulate policy. However vital data for decision-making
are often deficient in Third World nations. .

The purpose of this study was to identify three aspects of
national life in Zaire. These were: the formal and informal
means of occupational preparation, an employing institution,
and the characteristics of the personnel of this employing in-
stitution.

A bi- lingual instrument in French and Lingala was prepared
and administered to 200 craftsmen and technicians of the con-
struction industry.

The subjects revealed their strong direction toward moder-
nity in their movement to population centers, acceptance of
recently-introduced forms of religious faith, and a higher rate
of primary school completion among younger men. The ma-
jority of the subjects indicated they had made their own career
decisions. The subjects a..:,uire their skills in formal training
schools and/or informal training, including en-the-job training,
working for a member of the family, or by casual means. The
group trained on-the-job was of special interest. Some worked
as unpaid apprentices and paid their mployer for training,
others paid a co-worker, In addition to the traditional Af-
rican form of paying for training, other details were a strong

*Place summary on this page only.
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master-apprentice relationship and a ceremony marking the
completion of training.

The professional and technical training did not appear to
insure advantages as to longevity with employers, length of
on-the-job training, periods of unemployment or salary. One
possible advantage of formal training was higher entry level
and job stability. All subjects including professional and tech-
nical school attenders received on-the-job training.

The modern sector of the construction industry, best quali-
fied to train craftsmen, was not making a significant contribu-
tion to training. The majority of those trained solely in on-
the-job training were trained by the intermediary or traditional
segments of the construction industry. The subjects indicated
a strong tendency for upward mobility which was shown in the
skills acquired before they attained the skill in which they were
employed at the time of this research.

An indication of the level of training cah be seen in the low
percentage of nationals found in supervisory roles, particularly
site-superintendents.

As a result of these findings recommendations were made
as to the training of craftsmen and technicians, the upgrading
of in-service personnel, and the responsibility of development
and coordination of training programs.
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This study was dcsitnicd to investic,ate an alternate method
of teaching graphics to freshman engineers at Iowa State Uni-
versity.

Conventional classes use a "lecture and problem" method
that results in acctptable standards of student achievement,
however, the possibility ot improvements in student learning
as well as attitude, attrition, motivation, and economy of oper-
ation always exists.

A series of twenty-five learning packages were developed,
each consisting of an audio-video tape and a prepared module
of instruction. These paOta,zes were designed so that individual
students could control the amount ot tine needed to complete a
unit. This technique resulted in a form of independent study that
provided the student an added degree of freedom.

There were a total of 77 freshman engineers involved with
approximately one-half being assigned to an experimental group
and the other half being assigned to a control group.

The primary concern of this study was to determine if a dif-
ference in the amount of learning could be detected between the
two teaching methods.

The criterion variables used to record appropriate data re-
vealed that no significant difference was evident.

This analysis was follov..ed by an in-depth study of different
independent variables that might contribute to or correlate with
one of the two teaching methods. A factorial study did not sug-
gest that one method was hotter than the other in relation to the
independent variables selected, howt...er, it clearly indicated
that high school rank and mathematic scores are good indications
of achievement in graphics. A regression analysis also indi-
cated that the amount of prior instruction in graphics the stu-
dent had received was si:mificant regarding course achievement.

A secondary but inip.-nT.I.nt result was the student attitudinal
response. The favorable results of this survey, coupled with
a very low attrition 511!f;:estucl that students had little objection
to, in fact, would prefer a form of instructional methodology
similar to that used in this study.

The economic considerations associated with this limited
study were not conclusive but did SLI::7est an improved faculty
to student ratio with no loss in student motivation or achieve-
ment. Order No. 73-25,219, 149 pages.
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This study was conducted to obtain information about freshmen engi-
neering students which could be used by persons counseling proapective
engineering students. A series of profiles, consist inz, of academic and non-
academic variables, w ere constructed and analyzed. These profiles were
designed to show the stmt!: rites and differences between those studenta
who dropped out of engineerine at the end of or during their first year of
college, and those who remained in the program for the start of their second
year.

The profiles consisted of data from: the Scholastic Apitude Test (SAT);
the Holland Vocational Preference Inventory (11V1'1); the California Psy-
chological Inventory (CPI); and each student's first semester and first year
grade point- average (GPA).

The difference between the mean :tore of the persisters and dropouts
on each of the sariables was tested for significance at the .05 level of
confidence. For the SAT and the CPI, the means of the persisters and
dropouts were tested with the mean score of all male freshmen at the
Univaraity. in order to determine if differences existed.

In addtion :o the variables used for the profiles and corresponding'
anahases, a number of demographic factors obtained from the University
Student Census (USC) and the students' records. were analyzed for differ-
ences between the persisters and dropouts. For each factor, a null hypothe-
sis was stated and the difference between the two groups was tested using
the chi square technique at the .05 level of confidence.

Based upon the results of the study, the following conclusions were
drawn:

1. The verbal portion of the SAT was not able to discriminate between:
persisters avid drapouts: persisters and all male fresItinen students;
or dropouts and all male freshmen students.

2. The mathematical portion of the SAT was able to discriminate
between: persisters and dropouts; persisters and all male freshmen
students; and bet ceri dropouts and all male freshmen students. The
persisters scored higher than the droyanits, and both the parsrsters
and the dropouts scored higher than all male freshmen students on
the SAT.&

3. Both the first semester's and the first year's GPA of the percistors
were signifiaantly higher than those of the dropouts. The GPAs of
students who left en;:neering al:cc only one semester in eoilege were
signif;cantly lower than GPAs of those students who reinamed in
the program.

4. The 111PI was not able to discriminate between the persisters and
the dropouts.

*Place summary on this page only.

5. Ses en scales of the CPI were able to discriminate lactv..eren the
persisters and dropouts. They were: (I) Sense of Wellbeing; (2)
Responsibility; (3) Socialisation; (4) Self-control; (5) Achievement
via Conformance; (6) Achievement six Independence; and (7) Psy-
choloaiealmiindadnesa. Five of the CP1 scales were able to discrimi-
nate between all male freshmen students and the persisters 1 hey
were: (1) Responsibrlit; (2) Socialization; (3) Selfcontrol; (4) Tol-
erance; and (5) Achresement via Conformance The Flexibility. and
Femininity scales of the CP1 were the only ones capable of discrimi-
natmg between the dropouts and all male freshmen students.

The results from the demographic data indicated that generally the
persisters had a higher educational expectancy than did the dropouts; they
tended to he more certain of their vocational goals; and percentage wise.
more of the persisters had studied mechanical drawing in high school USC
question: concerning when the student had made his decision to study
engineering, where he resided during his freshman year of college, and the
educational level of his mother and father fades] to discriminate between
the persisters and dropouts. The data from the USC also indicated that
public ..hoot preparation as ogpoced to Cu th. r pliv:ile or parodiLd chiral
Rowing was somewhat indicative of persistence in engineering.

Order No. 72.-29,351, 183 pager,.
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The primary purpose of this study was to ascertain the pro-
fessional education competency needs of postsecondary occu-
pational education teachers in Kansas. The study was limited
to 120 occupational education teachers in area vocational tech-
nical schools and community junior colleges in Kansas. The
occupational areas represented were: agricultural education,
business and office education, distributive education, health
occupations, home economies, and trade and industrial edu-
cation.

The study involved the identification of 45 profesgional edu-
cation competencies considered useful and necessary for pest -
secondary occupational education teachers. A research instru-
ment was developed to allow respondents to late level of
proficiency required, proficiency attained. and desiE:nate the
type of educational setting where proficiency in the competency
might best be attained.

Four hypotheses served as the basis [or the study. They
were:

1. There are no significant differences in the level of pro-
ficiency of selected professional education competencies con-
sidered to be necessary for success by postsecondary occupa-
tional education teachers in different occupational areas.

2. There are no significant differences in the level of pro-
ficiency of selected professional education competencies which
the postsecondary occupational education teachers in different
occupational areas considered themselves to possess.

3. There are no significant differences between the level
of proficiency required and possessed for certain professional
education com.;;etette.les for each occupational area.

4. There are no significant differences among teachers in
various occupational areas regarding their opinions of the type
of educational setting in which each professional education
competency may best be attained.

The Analysis of Variance technique was used to test Hy-
pothesis One and Two. Tukey's multiple comparison procedure
was used to determine the occupational areas between which
significant differences for proficiency level required or at-
tained existed. The level of significance was set at the .05
level. firpoinesis One :vas retained for 40 of the 45 profes-
sional ethic:Ilion competencies. These findings sui.;gested that
there were a large number of 5 innlanties in the levels of pro-
ficiency related to the 45 professional education competencies

*Place summary on this page only.

required for success by postsecondary teachers in the six oc-
cupational areas. Hypothesis Two was retained for 25 of the
45 competencies.

The T-test for Related Samples .vas used to test Hypothesis
Three. The levl of significance was established at the .05
level. Urn: data Incl,cated agriculture teachers perceived a need
for ir.-service education :or 33 of the 45 professional education
competencies. Thirty -nine significantly lower mean scores
for proficiency ossessed compared to the mean scores for
proficiency attained were isolated for business and office edu-
cation teachers; 19 for distributive education teachers; 20
for health occupations teachers: 40 for home economics
teachers; and 15 for trade and industrial education teachers.

The Chi Square Test of Independence was used to test Hy-
pothesis Four, and the level of significance was set at the .05
level. The study indicated that teachers among the six occupa-
tional areas agreed in most instances about the types of edu-
cational settings in which the 45 competencies could best be
attained. Responses for ten competencies indicated significant
disagreement between occupational areas. However, there was
disagreement by teachers within each occupational area. The
teachers as a group were often undecided whether ceiain com-
petencies could most advantageously be attained in a compre-
hensive educational setting, comprehensive occupational area
setting, or specific occupational area setting.

Recommendations were: teacher educators from various
occupational areas should cooperate to serve the professional
education competency needs of present and prospective post-
secondary occupational education teachers; and State Depart-
ment of Education staff should provide leadership and finances
for the professional development of postsecondary occupational
education teachers in the field,

Order No. 73-1161, 151 pages.
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The purpose of this research was to develop and test an
instrument. that would assist an individual to analyze teacher
behavior in the vocational education and practical arts labora-
tories and to use the instrument to test two hypotheses regard-
ing teacher behavior la the laboratory.

Forty observations were made in various high school labo-
ratories in the development of the instrument. Ninety-seven
observations were made with the completed instrument to test
the hypotheses.

The instrument, which yields ten numbers that deal with ten
characteristics of laboratory teacher behavior, is designed for
visual contact only.

Hypotheses and Findings

To accomplish the objectlges of the study, a reliability and
validity test of the instrument was conducted and the instrument
was used to test the following specific hypotheses:

1. Teacher behavior does not vary significantly as a func-
tion of the amount of expeiience in the field of vocational and
practical arts education.

To test this hypothesis, an analysis of variance technique
was used with an F-ratio being computed to compare the mean&
of the ten characteristics of teacher behavior of experienced
teachers (three or more years of experience) with the means of
these characteristics of relatively inexperienced teachers (less
than three years of experience). Significant differences did not
exist at the 0.05 level between the more and less experienced
groups of any of the ten characteristics of behavior.

2. Student initiated activities do not vary significantly as
a function of teacher behavior.

To test this hypothesis, a rank order correlation of activi-
ties was calculated. Teachers were placed in groups according
to the amount of activity that involved them in the student work
areas. Th15 ranking was correlated with the numbers of student
initiated activities that the teachers received. The rank order
correlation was significant at the 0.05 level indicating that
teachers who tended to remain out of the student work areas had
significantly fewer student initiated activities than the other
teachers. Order No. 73-13,293, 102 pages.
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The purpose of this study was :o determine why so few black male high
school gr:iduates in the Mmneapolis-fit. Paul. Minnesota, area attend post-
high t dia.)! arca vocational schools. The in% ::N tiotm conducted personal
inter% icv.s, over a fOlirmontn period, with lush school students and
adol,s to doelop hypotheses about why so few Inacks attend area voca-
tikmal s..:hools. Asa result of a literature re% iew and the personal Interview;.
the itiveitif.itor formulated 27 major hypotheses and 22 minor hypotheses.

In order to test these hypotheses, the in% estigator developed an instru
racnt comprised of ten I ikerttype scales and one trne-false scale; a total
of 25't items were formul.ned. A jury of 10 experts checked the instrument
for content validity. The ino.ritment was then pilot tested. For each scale,
an Item analysis was performed and internal consistency was checked. As
the result of the %.,:idny check, pilot test. item anal) cos and internal consis
tansy checks. 104 items were remened, leaving 155 !terns in the filial instru-
ment. 1 he scales were developed to test for dirrerences between groups of
students on their perception of (a) labor u. ions. (b) area vocational schools,
(c) blue collar work, (d) middleclass valuci, (e) their parents' perception
of education. (1) their friends' perception of education. (g) the concept
"education is good.- (h) the concept "teachers are good," (t) the concept
"counselors are good," and (j) their know ledge about area vocational
schools.

The subjects were randomly selected from the population cf male high
school seniors attending two inner city Ivo. s:hools Paul, Minnesota.
There were two stratified random satilings: students were randomly se-
lected within the parameters of race (black and %.hite) and (a) they
expected to be doing the next year (attending an area vocational school.
attending college, or having a full-time MO, and ib) wIr..t they would like
to be doing the next year (total N = 77) Analysis of variance. using
orthogonal contrasts, was the princip...1 statistical zuhnique used. Limiting
the discussion to significant d;;Ferences (<.05 level), the major findings
were as follows:
1. Within each of the two race, students who expected to be attending

an arca vocational school the next year scored significantly higher than
students who did not expect to attend an area voe;nional school on each
of the scales measuring their (.t) pet ceptim of area %ocational schools
and (b) perception cf Hoe collar work.

2. Within each of the two races, students who expected to attend school,
either an arca %ocational school era cc,Ile:e, scored significantly higher
than did students who did not plan to attend school the next year on
the scale measurine their perception of reinforcement from their par-
ents on school and educational activities

*place summary on this page only.
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3. Within the white race, students who expected to attend school the next
year scored significantly higher than did students who did not expect
to attend school the next year on each of the scales measuring (a) white
middle-class values. (b) their perception of reinforcement from their
friends on school and educational activities. and (e) the concept "edu-
cation is good."

4. Within the black race. students who expected to attend an area voca-
tional school the next year scored significantly higher than students
who expected to have a full-time job the next year on the scale measur-
ing knowledete of area vocaticiial schools.

5. Between the races, the white students scored higher than the black
students on the scales measuring their (a) perception of blue collar
wcrk, and (b) perception of area vocational schools.

Order No. 72-27,836. 180 pages.
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This study was carried out to investigate the relationships
between grades of vocational students and various measures of
vocational student success, and to investigate the predictability
of vocational student grades using standardized test instru-
ments. The study was done in the research setting of Project
MINISCORE, a six-year research project at the University
of Minnesota which investigated various measures of voca-
tional student success to determine their usefulness to coun-
selors.

Grades of vocational students in four curriculum areas
from 1966 to 1968 were obtained from four of the Minnesota
post high school vocational-technical institutes. The four cur-
riculum peas were (1) Practical Nursing, (2) Secretarial
Training, (3) Automotive, and (4) Mechanical Drafting and
Design. For each curriculum area, correlations were calcu-
lated between GPA of students and the following measures
which were available from Project MINISCORE.

(1) Whether they graduated or dropped from the program
in which they were enrolled,

(2) Whether they became employed in a job related to train-
ing or were either unemployed or employed in a job unrelated
to training one year after graduation,

(3) Whether they became employed in a job related to train-
ing one year after graduation or dropped from the training pro-
gram (a measure defined in Project MINI-SCORE which seemed
to represent the maximum difference obtainable in the sample
studied between desirable and undesirable products of voca-
tional programs),

(4) The satisfaction of the employed graduates as mea-
sured by the Minnesota Satisfaction Questionnaire one year
after graduation, and

(5) The satisfactortness of the performance of the em-
ployed graduates as measured by the Minnesota Satisfactori-
ness Scales one year after graduation.

*Place summary on this page only

Grades were found to be significantly reiaten tr measures
(1) grad vs. drop and (3) employed-related vs. drop listed above
for both males and females, but unrelated to the other three
measures.

Both zero-order and multiple correlation coeffivients were
calculated between the scales of the various Project MINI-
SCORE standardized test instruments and GPA of vocational
students. These instruments were: (1) the General Aptitude
Test Battery (form B) written portion only. (2) the Minnes<ta
Vocational Interest Inventory, (3) the Sixteen Personality
Factor Questionnaire (form C), (4) the Minnesota Importuice
Questionnaire t30-scale version), (5) the Vocational Devci, u-
ment Inventory, and (6) the Minnesota Scholastic Aptitude ; est.

The GATB scales were found to be the most effective pre-
dictors of grades of vocational students. Three of the GATES
scales were significantly related to grades in the male cur-
ricula and four scales for the female curricula. The multiple
correlations were significant for both male and female cur-
ricula.

Two of the MVII scales were predictive of grades in the
male curricula.

One of the MIQ scales was predictive of grades for the fe-
male curricula.

None of the other scales or instruments were predictive of
the grades of vocational students.

The findings of the study support the use of grades as a
measure of training success, but not as a measure of employ-
ment success.

The predictability of grades in the sample studied seems ,o
be limited to measures of aptitudes and interests (GATB and
MVII). The other instruments used in this study seemed rt-.1:1-
tively ineffective in predicting grades of vocational students.

Order No. 73-18,162, 91 pages.
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Statement of the Prohlein. The purpose of this study was
to develop a v.ol.i: projram fr.: home economic.;
related occupations. The problem was treated under these
main divisions:

1. Identification of orcupalional areas related to home eco-
nomics located in Connecticut;

2. Investigation of existin.7. work orientation programs in
home economies related occup.-.tions in the United States,
Puerto Rico, and the 1:., lands;

3. Recommendation of rrional pilot centers for develop-
ing work orientation programs for home e..ortomics related
occupations in Connecticut.

Procedure. Letters were sent to all state supervisors of
home economics education in the Bolted States, Puerto Rico,
and the Virgin Islands for mulles and addresses of teachers
vho corducted work 0: ientAion programs for home economics
related occupations. The five state supervisors who did not
respond received personal telephone calls from the investi-
gator to ii.ai:e the responses one hundred per cent from the
Etate supervisors.

Questionnaires were sent to forty-three tr.actiers of sec-
ondary school work orient:.tien pro.,-rains for home economics
related occupations in tne United States, After follo-up let-
ters and tvlephoric. ca Hs to had not responded, a
total of forty-three or one hur.:IrQd 3:cr w0t.t.

Ili afnti011 to t.:e lire, tohil intorviews
Were held with Connecticut Stid.c Employment Servio managers

ord:r to dt.q.7., mioe job iwoortunities ri ha::;_ eco-
nomics related C,"C'.1:;.ttiOnS.

SOCiC,PC(1117,l1lio t:i tryr Or! 0:te :01tirCd sixty- nine
corinuinil v.:. in Conn,. re laiiknd and then avera::::(1 for
each labor niari..t ar,a in the

Home 1-:conzmiics t,-..tciles in federally aided departments
in Cenni,ctiolt were :,;:};rd objectives of erienta-
tic,n proc,ra ins acorciiii,!: 6, the priority as they 1,orceived
them.

Summary. A S12rowary of this study inch:ling a review of
the 11toc:.(uTe, inforinsitinn lecr.ived from the questionnaires

one cunt
of the Connecticut home cc:J-41(.111'es teachers in th:s sb.idy would
coNsicler the clevlopin,sit ot prf.zr7.in ict
home v.:ono:liter., rclai,o os.ctipat ion!: /tile. nigh school
home ecen.,inics '1"; :1 re an joh ;titainment.

*Place summary on this page only.

In 1962 two and eno-hall million salespersons were em-
ployed in clos to one hundred hinds of rota0 businesses in
the United States. The nuni*oor of baby:itters (child monitors)
reported employed in 1960 was 327,781. Ttr,s represented a
growth of three hundred sixty-seven ,ind 11,:r c.int
from 1950 to 1960. !..lore than one and two-tentlir million men
and women were employed in the apparel i-vitmtry ii er..rly
1963. Two million people worked M establishments servir.i;
food In 1960.

Clusters en'. jobs existing in Connecticut in home economics
related occup;ifions arc: foo:i service, 1703; private IpAt.,;(:-
hold, 2900; cintWin.: related, 2011; sales, 1270. The tot:,1
number of job opporlimitie:: in home economics telat:d occu-
pations in Con:lecticut on file in Connecticut emplr;ymelit of-
fices is almost eittht thousand.

Seven of the labor market areas in the state showed a close
relationship hetweer. the number of jot, opportunities and socio-
economic i-cex F,'OITS. For these sevei, labor market areas,
the higher their sor.locrenomic index average, the more opn-
ings existed in home economics related occupations.

Conrlusions, The hage number of pereons etnoloy-ci
home economics rehted occupations and the employment ent-
look for these oSitions justifies the development of a work
orientation prograllt for home economics rola:eel occu:,atioas
In Connecticut, Home ecor,oniics cont,:nt should he utili.".ed
to help prepare individuals for employment as well as home.-
makinj.

Home economics teachers need to be more realistic in
their instruction Ptld explore the kinds of work that ir.ciic: dais
can and will do ,vitinn the ccw,raphical arca of eniployr.eilt of
their graduates. Necessary for the development of the prc4rarr.
is coop: ration with pul,lic employment. service persoraiel v:ho
have occupational information continuously available re7ardm;-,
reasonable present and future prosp:cts for employnirnt lit
the community and ch.c..,hi.-1 e. Assuri;nee of pracemeilt after
coinpletMg the pro;-,,rain is IICCC5Sary for the success of the
program.

The development of a work orIce.t:ltion prorarii for home
economics related occupations in Connecticut WIJUU tle

eoncerm the recocmilien of realities and values
regarding Our society.

Although the positions arc the initiating experi-
encs for tho majority of sbAlciits, the i..ork orientation pro-
gram should be concei.ne,q v:ith advancement opportuni;:i-r, ac
well as entry level j.;I:s. Ad,titional training beyond hijh
school is necessary for adancontnt levels of em-
ployment. Microfilm $3.00; Xerography $6.20. 120 pal;e:..
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The purpose of this study was to compare the readability
levels of the textbooks used in seven areas of high school vo-
cational education in a western Pennsylvania area vocational-
technical school with the reading abilities of the students using
the textbooks and to assess students' attitudes toward their
vocational textbooks. The seven areas of vocational education
studied were Automobile Mechanics, Business Education, Cos-
metology, Data Processing, Distributive Education, Machine
Shop, and Welding.

The Dale -Chat! Readability Formula was used to ascertain
the grade placements of nineteen textbooks used in the seven
vocational areas, and the Nelson-Denny Reading Test was used
to measure the reading abilities of the students. A Likert-type
attitude scale was developed to assess students' attitudes toward
principal vocational textbooks. Intelligence quotients were de-
termined through the use of the Lorge-Thorndike Intelligence
Test, Level 5, Nonverbal Battery.

High-school level students and textbooks from a large
western Pennsylvania area vocational-technical school were
used in the study. The students represented all levels of aca-
demic achievement and were of lower class and lower middle-
class cocio- economic backgrowids.

Direct comparisons between textbooks' grade placements
and students' grade-level reading abilities revealed that of
nineteen vocational textbooks analyzed by the Da le-Chall Read-
ability Formula, eighteen had grade placements above the read-
ing abilities of 50 to 100 percent of the students using them.

Hypotheses regarding textbooks' readability levels, stu-
dents' reading abilities, students' intelligence quotients, and
students' attitudes toward principal vocational textbooks were
tested using the following statistical procedures: One-way
analysis of variance, Pearson product-moment correlation,
and Spearman rank-order correlation. The statistical analyses
led to the following conclusions:

Marked differences in reading difficulty existed among the
nineteen vocational textbooks an..iyzed by the Dale -Chall Read-
ability Formula.

The reading difficulty of textbooks differed significantly in
four of five vocational areas using multiple textbooks.

There were no significant differences in mean reading dif-
ficulty of textbooks used among the seven vocational areas.

*Place summary on this page only.

There were significant differences in students' reading
abilities and students' intelligence quotients among the seven
vocational areas.

Although there were significant differences in mean attitude
scores among the seven vocational areas, the attitude scores
within areas of students reading above, equal to, or below the
readability levels of their principal vocational textbooks did
not differ significantly.

There were no significant relationships between students'
attitudes toward principal vocational textbooks and students'
reading abilities or between students' attitudes toward principal
vocational textbooks and students' intelligence quotients.

There was no significant relationship between the ranks of
the seven vocational areas in terms of mean reading difficulty
of textbooks used and mean reading ability of students in the
areas.

There were no significant differences in mean reading
ability levels of students among the four school districts send-
ing students to the area vocational-technical schoo!.

Order No. 73-13,228, 158 pages.
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The purpose of this study was to determine if a relationship
exists between self-concept and the performance of a finely
coordinated psychomotor task. Also of interest was the type
and magnitude of the identified relationships.

Intact groups of college students from three welding classes
were sublec:ed to one of two specific experimental treatments:
a supportive set of directions for performing a welding task
(N=4.9), and a repressive set of directions for performing the
same welding task (N=48). The welding task was utilized as a
psychomotor task requiring hand-eye coordination, Both arc
and as methods of weidir.,* were used in this study.

The Tennessee Self Concept Scale was used to determine the
overall self -cuncept ot each of the subjects. On the basis of the
"total positive" score, each subject was assigned to one of three
levels of self-concept (high, average, or low). The criterion
scores which served as the dependent variable in flits experi-
ment consisted of tensile strength scores of a welding specimen
In one analysis and the number of attempts of the task by each
subject in another ;analysis. Each subject responded to a pre-
task and a post-task question. A discrepancy score was ob-
tained by suhtracting the pre-task response from the post-task
response. The cbtference In mean discrepancy scores between
treatment groups was tested for statistical significance.

An unweighted means analysis of variance was used in the
analysis of tensile strength scores and number of attempts in a
2 x 3 factorial design. A ttest was used to test fur significant
difference in the wean di,c;c1);incy scores beexeen treatment
groups.

Ali research hypotheses were tested at the .05 level of sta-
tistical significance. The followinc results were obtained:
I. There wa"; no siginticant dtfternce in the niv.in performance
of the welding task among the three levels of self-concept.
2. There was no sinnifieant difference in the mean performance
of the welding task bet:teen the hi..o treaty:lent 3. There
was no significant i..fcraet ion between treatments and levels of
sell- concept OCI"jr,l'n):11icts w,tR used IS C1'11(1'1,111.

4. There was no sinificsiat ditkrenee in the nican number of
attempts among the three hsvels of s,if -concept. 5. There was
no significant difference in the mean number of attempts be-
tween the hii treatment croups. 6. There was no SiLtlilir.Int
interaction bctw..., tre,!tinents and le,.et, of self -ciincept when
number of arc we fding at iyinots )1,...!.1.1. There was a
signifloatil 'me) action between Irtativents and levels of sell-
concept when the number of attempts was alialVzvd
(p .05), 7. There was no significant difference in discrepancy
scores between the two treatment grou.:4.

*place summary on this page only.
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The only statistically significant finding occurred as the in-
teraction between the supportive treatment group and the self-
concept levels. Various limitations of this experiment may
have restricted the number of statistically significant differ-
ences that were identified. The treatment that was used in this
experiment appeared to be less effective than the researcher
anticipated. In addition, it is possible that several variables in
the design of the experiment were not adequately controlled.
causing the resulting data to be affected by factors other than
the treatment. Research concerning the self-concept psycho-
motor performance relationship is In its infancy. The findings
of this 3iudy may, however, be of value in guiding future re-
search in this area. Order No. 73-6021, 111 pages.

-

(33: 4905-A) March '73'



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Fisher Allyn

(Last name) (First name)

Johnston

(Middle name)

Exact Title The All India Handicrafts Board and the Development of Handicrafts

in India.

Degree granted Ph. D. , Date

Granted by Syracuse University
!Name of institution)

1972 , No. of pages in report 281

Where Available: Microfilm ( )c) Microfish
This dissertation attempts to describe and evaluate the

role of the All India Handicrafts Board and various state agen-
cies involved in the development of handicrafts in India. The
Introduction describes the origins, structure, and organization
of the Board. It also points out that since handicrafts are a
state regulated subject, the role of the Board is mainly ad-
visory, attempting to show (by example) and persuade the
states to undertake activities that will benefit crafts and crafts-
men.

Chapter I describes one of the major achievements of the
Board: the vast expansion of the domestic market for handi-
crafts. The vario...., promotional activities of the Board are
described, but the main section is devoted to an analysis of
three state-run marketing organizations- -those of Rajesthan,
Jammu and Kashmir, and Mysore. The background, purchase
and payment policy, and the quality of stock in each are exam-
ined and evaluated. It was found that despite official policy to
the contrary, state emporia are not buying goods from the
small, independent craftsman. This leaves these craftsmen,
economically weak and thus vulnerable to exploitation by deal-
ers, no alternative marketing outlet to these dealers. The
quality of stock in two of the three states' emporia are also
found to be disappointing.

Chapter 11 evaluates the Board's effectiveness in promot-
ing exports and in maintaining quality control over such ex-
ports. Even though perhaps 97 percent of handicrafts export-
ing is done by private dealers, the Board has been both an aid
and a hindrance in furthering; these exports. it is.shown also
that the Board has failed to persuade either state emporia or
private dealers to insure strict quality control in exported
handicrafts. The result has been the export of much sub-
standard material.

Chapter ill discusses the successful efforts of the Board
to revive and stimulate the crafts, and to give greater recog-
nition to master craftsmen. The latter had been achieved in
part through the Board's National Award program and the
former through its various training schemes and pilot develop-
ment centers.

In Chapter IV, two specialized pilot organizations run di-
rectly by the Board--the Central Handicrafts Development
Centre, Bangalore, and the Regional Design Centres in Banga-
lore and Delhiare evaluated. It is suggested here that while
much good technical, developmental, and design work is being
done by these centres, their main value may lie in their pro-
viding estate patronage," in the absence of the old 'Maharaja's
court,' to some of India's best handicrafts artisans.

*Place summary on this page only.

Syracuse,_ New York
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Chapter V discusses two further "failures' of the Board- -
its inability to effect a more liberal flow of credit to small
craftsmen, and the decline of the handicrafts co-operative
movement despite continued official proclamations supporting
the co-operative idea.- The failure of the co-operative move-
ment, the reluctance of the state emporia to make the effort to
purchase directly from small craftsmen, and the failure of the
Board to obtain easy credit for this type of craftsman, suggests
a bleak future for India's cottage-type craftsmen.

In the Conclusion it is suggested that the Board's policies
of emphasizing the development of export potential crafts (to
the exclusion of others) is skewing the normal development of
the crafts. One result of this skewing is that more and more
previously independent, cottage-type, craftsmen are finding it
necessary to find work in craft karkhanas as wage earners,
since they can no longer compete with the karkhanas as inde-
pendent craftsmen. Order No. 73-9519, ';'.81 pages.
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The pupil of the eve responds to changes in the autonomic
nervous system which can occur as the result of emotional
arousal, caused by viewing pictures. Measurements of the
pupillary responses to the pic:ures reflect interests of the
individual at the subconscious level which are free of many of
the biases inherent In popes and pencil interest inventories
which measure at the conscious level.

This study was undertaken to determine :f pupillary re-
sponses to various vocationally oriented visual stimuli would
show a relationship, either positive or nezative, between the
stimuli and the Crafts and Precise Operations scale and the
Musical scale of Coe Ohl, Vs rational Interest Survey.

The stimuli consisted of black and ivhite pictures of five
occupations irnplit.s1 by each of the two OVIS scales used. The
stimuli depicted: welder. carpenter, business machine repair-
man, professional engineer, automobile mechanic, composer.
vocalist, film editor, instrument repair rasa, and music teacher.

The stimuli were ores, -need on super closed-loop film
cartridges. Es!' stimulus was preCd!: bv a blank screen

Inch had the sante o..call brightness as the picture.
'Clio measurement c, the fference in the stimulus harniunic
mean and the blank .!arnicalt: mean.

Pupillary responses were recorded at predetermined inter-
vals as subjects vievs-iti the screen. Responses were enlarged
twenty-three times tho size of the film and measured.

A ten by ten Latin square design was utilized to display the
stimuli to the thirty subjects, fifteen wale and fifteen female.
selected to view the stimuli. Three subjects viewed each of
the ten film loops. No instructions were given which would
indicate the specific .jobs depicted in the film.

Four multiple linear regression analyses were performed
to determine if any sisnificant relationships existed between
pupillary responses to the stimuli and the subject's raw scores
on the two OVIS scales. One of the analyses resulted in no sig-
nificant relationship. However, there was varyisg amount of
pupillary responses to the presented stimuli. Si;slificant rela-
tionships were found to exist between the pupillary responses
to the ten stimuli and the subject's rscw scores on the two OVIS
scales used.

Factors which may have influenced the outcomes of the
analyses were discussed, and the followim., recommendations
for future research were indicated: i. clevelsp and validate
a set of occupational stimuli for a ssecific occupation; 2 use
other interest measures as criterion :;cores: and 3. use mo-
tion pictures and:or coh,r instead of black and white still pic-
tures as stimuli. Order No, 73-6023, 94 pages.
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A complete understanding of this study is impossible without
a knowledge of the Three Phase System for Occupational Pro-
gram Evaluation. Information on this may be obtained from the
Program Approval and Evaluation Unit of the Illinois Division
of Vocational and Technical Education.

The purpose of the study was to develop a slide-tape-booklet
teacher orientation program to preSent the Three Phase System
for Occupational Program Evaluation, and then experimentally
compare it with a conventional verbal method of orientation.
The two presentation methods were compared as to their ten-
dency to develop a positive attitude within the teachers. whose
occupational education programs were about to he evaluated,
concerning program evaluation in general and the Three Phase
System in particular.

The slide-tape-booklet orientation program was undertaken
pursuant to a contractual agreement with the Illinois Board of
Vocational Education and Rehabilitation. Division of Vocational
and Technical Education. The technical aspects of the develop-
ment of the program were accomplished through the cooperation
of the Learning Resources Center at Southern Illinois Univer-
sity. This program was developed during the summer of 1971.

Upon completion of the orientation program development,
the following procedure was followed: (1) identification of
participating schools. (2) administration of pre-test forms,
(3) conducting of both the verbal and slide-tape-booklet orien-
tations. (4) administration of post-test forms, (5) identifica-
tion of team member subjects. (6) administration of team
member questionnaire. and (7) analysis of the data.

A lest was developed to measure the teachers' attitudes
toward program evaluation in general and toward the Three
Phase System in particular. The test consisted of twenty-two
items to which the teachers were asked to respond along a five-
point strongly agree to stroit,:ty disagree scale. The same test
was administered as a pre-test and post-test.

A total of 112 teachers r(spondcd to the pre-test forms and
115 teachers responded to the post-test forms. These teachers
represented live vocational seln,ra districts in Illinois.

Eight persons were subjecied to 111.2 team member question-
naire. These persons were selected because they had served
on evaluation teams where both types of orientation programs
were used.

The means for the pre-tests. post-tests. and gains were
analyzed to determine which of the two orient.ition methods
produced the most significant changes in attitudes among the
teachers. The responses received to the open-ended question
contained on the post-test were categorized under three cap-
tions: no comment. postive, and negative. These responses
were then analyzed by comparing the percentages of responses
for each of the classifications for each of the two orientation
methods.

*Place summary on this page only.

The data gathered by the team member questionnaire was
analyzed by determining the percentages of responses to each
of the two objective questions asked and summarizing the re-
sponses to the open-ended question asked.

The following conclusions were made with respect to the
identified limitations of the research:

1. Analysis of the data led to the acceptance of the following
null hypothesis: there is no significant difference in attitude
change concerning program evaluation in general between
teachers given a verbal orientation to the Three Phase System
and those given a slide-tape-booklet orientation.

2. The following null hypothesis was also accepted: there
is no significant difference in attitude change concerning the
Three Phase System between teachers given a verbal orienta-
tion to the Three Phase System and those given a slide-tape-
booklet orientation.

3. Analysis of the data received from the evaluation team
members led to the guarded rejection of the following null hy-
pothesis: there is no significant difference in the effectiveness
of the two orientation methods as indicated by selected visita-
tion team members.

The findings relevant to hypothesis three indicated that a
majority (4 out of 6) of the team members felt that the slide-
tape-booklet orientation method was superior to the verbal
method if a sufficient question-answer session followed.

Order No. 73-23,688, 108 pages.

34: 1785-A Oct '73



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Froese Richard

(Last name) (First name)

Albert

(Middle name)

Exact Title Guidelines for the Maintenance of Industrial Education Equipment:

Degree granted Ed. D. , Date

Granted by Arizona State University
(Name of institution)

1972 , No. of pages in report 129

Tempe, Arizona
(City, State)

Where Available: Microfilm (X ) Microfish ( )

The per -pose of this :it ,ady svgs to develop guidelines to be used by school
districts in est ablishIng mann:nonce programs for instructional equipment
in industrial educatioa. In vocational and pre-vocational type industrial
education classes, Ins:ractional equipment is the baelsbone of the. cur-
riculum. Sred.mts and (ea.:hers :dike depend on operable equipment in
order to learn and Oemonstr2ie the varied and complicated skills that are
needed to become employable as well as to explore the skills in a variety
of necupatioas.

Procedure. and Afe,'hotis

A survc% spacsilonnaire was administered to ten school districts in
Ai izona and southern sl:alifa:reia meeting the criteria cf having at least five
thouaand secondary :,_hool students and offering a program in industrial
arts and /err trade and industrial education. AN five school districts in
Arizona meeting the critcria w ere used in the survey. The five districts from
southern California were randomly selected through the use of a table of
random numbers. The results of the survey formed the. basis of 3 set of
tentative guidelines that "ere sent to a panel of experts for review and
reactions. The r:f capers u randomly selected from a list prepared
by the Di% ision of FL !,coio::y. Arizona Slate University., and the Division
of Vocational Education. Arizona State Department of Education.

After an analysis of th:ve reactions.. toaether isith the data gathered
from the runty. the final guide) ores were developed.

Guidclines

The guidelines covered the des elopment of district policy that included
(1) maintenance responsibility. (2) record keeping. (3) inalnienamec pro-
gram, (a) and 1!) set-. ;cc ...r.rntracts The first nimor area in-
cludes the roponsibilines of the instructor. students. and district
main tenans: personnel Dea:als af the resvonsibilities of all those concerned
were parts of this major area.

An emphasis sax placed on the nee:: for accurate and up-to-date
records and the recournz-nd:d use of data orocesini: lquii.ment uh::re
possible. Some of the highlights of the guidchnes ielerring to the mainte-
nance program included the celralar inspection and evaluation of instru:-
tionaI equip:a:cm development of a pi es came maintenance
program.

In relation to equipment. the fa..tors determining, depreciation were
listed and an analysis of the nee for replacement ver.us the repair of
equipment say corsid.:red, akar: "nth the ccle.ctlon and purchase of Lamip
meat. Scrsr,,c i.011110LI`, were recommended for commie:Aron wherever
possible to pros:dc suiTanent te,:ching time fur the :red:moor.

*Place summary on this page only.

E.R.I.C. ( )

Reoommomf.ttions

Among the rceominendatians v crc the following:
I. School districts :is represented t.y the F:To:le:es of the survey-

questionnaire should Miler: the landelmes for the establishment of mainte-
nance programs for industrial eiliicati.ati cquipmcnt.

2. Inservicc training programs should be ilcieloped in conjunction
with universities arid commercial equipment producers on the maintenance
of industrial education equipment.

3. An inspection of equipment process should be dcseloped to assess
all pieces of equipment on a regular schedule.

4. Research should bc ar:dusted into the advantages and disadvan-
tages of a district maintearinae program versus one estatilished and con-.
ducted by an outside vendor or contractor.

5. Research is needed regarding the comparison of the ittiti;ation and
life of equipment used in industrial education versus compara'ale eLanpritant
used in private industry.

6. Research should be conducted in the gathering of data necessary to
establish life expectancy tables for equipment used in industrial educatien
shops.

It would he wise for any school district utilizing the guidelines in I he

development of their own maintenance program for industrial education
equipment to continually reiieii the program and procedures so that the
most effective and economical Mstructional, program can be conducted.

Order No. 72-30,363, l2q pages.
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The problem that this study attempted to answer was: What
Is the identity of the.lam::..age arts proffrain in Ohio two-year
colleges with technical prc;.rants. Ttchnclogical demands,
social pressure for Impi ovtd instruction in education, findings
of earlier studies, and lack of data concerning this problem
contributed to the need for such a study. An appraisal of exist-
ing programs and of administrator, employer, instructor, and
student perceptions was necessary before one could identify
both present and potential language arts programs and recom-
mend action and change.

The research proccdnres involved (1) a survey of the liter-
ature to gain bac:i.greund and direction; (2) ,velopment of items
for the four questionnaires which would reveal the identity of
the technical language arts program and the perceptions of the
educational administrators, language arts instructors, technical
students, and employers of technical graduates: (3) administer-
ing the two larger questionnaires in a pilot study: (4) refining
the items; (5) mailin the questionnaires and requests, cover
letters, and return envelopes to %It; Ohio two-year colleges,
GO employers, CO students, and 91 California two-year colleges:
(6) coding the returns an..1 transferring numbers through key-
punch processing to 113)4 cards; (7) computer programming;
(8) statistical treatment and analysis of data: and (9) present-
ing the data in tabular anri ,traphic form.

The major conclusions drawn from the study were as follows:
1. The Ohio colleges and universities ill equipped "adminis-

trators and instructors for work in I hr two-year technical col-
leges.

2. There was a dearth of suitable textbooks that fit weli the
economy of the technical student and the needs of the two-year
technical languago arts pri-,:rams.

3. The inability of toe. colleges and universities to train ad-
ministrators and iostrallors well and the dearth of suitable
textbooks were attribut . to the lack of the lani:uage 2 rts pro-
gram of the two-year !cur.:lie:1i colleges to piusess an identity,

4. There was no Oinn technical language arts program,
The Ohio technicr.1 larzua,:e arts program was not a program,
but various programs, These programs lacked individuality:
They copied much of the four-year college prol.r,rarn. These
programs lacked sameness: They differed greatly from each
other.

5. Individually [Icctively, , the Ohir aT;r1 the California
two-year technical c.oite,ie language arts programs differed sig-
nificantly,

*Place sumary on this page only.
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6. Although most persons involved in or with the technical
language arts programs felt that the program should differ from
that of the four-year college and teach the basic communicative
skills for the preparation of the technical Students for work, the
Ohio and the California two-year technical college:: practiced
an English composition and speech curriculum.

7. Although there was great dissatisfaction, disagreement
and constant changing, within the current language arts pro-
grams, the individual college programs were perceived by the
ernple7ers and students to he adequately successful.

8. The language arts programs were recognized as a vital
part of technical education; there was a great interest in the
quality of the language arts programs in the twe-year technical
colleges of Ohio; however, the technical language arts proi,rams
received little employer support and only Ian" student support.
There were no direct lines of communication between the, em-
ployers and the language arts instructors,

9. There wasa great awareness of the role and the purpose
of the lain7uage arts programs on the part of most technical
education administrators.

10, Yet, the adminizitrators made the final language arts cur-
riculum decisions; this demonstraLed the lack of such aware-
ness,

11. There was, though, substantial tenure among language
arts faculties of the Ohio two-year technical colleges.

12, The "teach not research" slogan of the two-year technical
colleges needed abandoning, Obviously, there xviis great need
for further studies: for example, (1) the establishment of a
technical language arts prograni identity, (2) textbook and grad-
uate school guidance, (3) improvement of transferability of
language arts course credits, (4) the reason for poor employer
support, (5) establishment of direct lines of communication be-
tween industry and the language arts instructors.

The study recommended establishing a state organization
and publishing a professional journal for lanratinte arts instruc-
tors, Order No. 73-26,817, 173 pages.
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This is a study of the attributable costs of selected vocational programs
in Maryland. The costs of the programs were determined by actual total
expenditures attributable to specific programs of vocational education. The
study was also concerned with identifying and determining actual expendi-
tures attributable but not reported and/or not charged to vocational educa-
tion.

The purposes of the study were to: (I) determine the total actual attrib-
utable expenditures for specific programs of vocational education for one
fiscal year; (2) develop a systematic procedure that would enable a local
educational agency to account for total actual expenditures attributable to

Programs cf vocational education: and (3i determine the relative
rests of selected 'ea:at:on:11 education programs in area vocational schools.

This study was limited to vocational programs in those schools in
`,faryland that: (I) w L.,: designated as area vocational schools; (2) utilized
construction funds under the Vocational Education Act of 1963; (3) were
in operation for at least one full year; and (4) were representative of six
regional areas of the State.

The schools selected for the study included three vocational-technical
centers and three comprehensive schools with area vocational schools at-
tached. A total of ninety one specific vocational programs operated within
the six area vocational schools.

A tentative list of identified costs was submitted to a panel of experts
for their consensus as to the proper inclusion of those costs that arc attrib-
utable to vocational education programs. The panelists indicated that all
items of expenditure should be considered attributable.

The study was conducted by personal examination. recording. and
analysis of the various reports and records maintained by the Maryland
State Department of Education, the local boards of education, and the area
vocational schools included in the study. All actual expenditures of funds
by the local boards of education there collected for inclusion in the study.
Financial data was surninari,ed by program and expenditure classification
and entered on a financial status form which permitted comparison be-
tween reported expenditures and actual expenditures and between voca-
tional centers and comprehensive schools.

All eNnencioure% ittadc there for itcrrs included in the list of identified
attributable e...penditures. For every federal dollar expenticd for vocational
education there were 517.50 of tate and local funds expended. Federal
funds represented 5.4 per cent and state and local funds represented 94.6
per cent of the total expenditures.

Direct coats. those directly attributable to vocational education pro-
grams, represented 55.5 per cent and indireet costs. those that require
proration. represented 44.5 per cent of the total expenditures Of the total
actual expenditure P0.5 per cent was not charged to vocational education.

*Place summary on this page only.

E.R.I.C. ( )

The reported expenditures from the six school districts raneed from 6.7 per
cent to 47.4 per cent of the total actual expenditures.

When all expenditures attributable to vocational education were com-
pared, the costs of Vocational education at vocational sinters represented
57.6 per cent and comprehensive schools 42.4 per cent of the total actual
expenditures. When indirect costs were excluded expenditures for the voca
tional centers represented 48.3 per cent versus 51.7 per cent for comprehen-
sive schools.

Total program expenditure reduced to cost per clock hour is the most
significant unit for predicting the operational costs of vocational education
programs.

A procedure for coding items of expenditure for purposes of identifying
those expenditures and fund sources attributable to vocational ecucatton is
recommended.
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The purpose of this study was to document and summarize the cur-

riculum practices in instrumentation technology in the United Stairs in
1971 and to document indult ry's-requirements for a fresh-out-school in-
strumentation technician.

Ninety-one junior colleges and technical institutes were surveyed, and
it was found that only 31 currently have a two-year instrumentation cur-
riculum. The curricula of these schools were evaluated and reported.

Industry's responses were recorded on a special questionnaire devel-
oped for this research project. The questionnaire establishet. the type of
engineer or scientist responding. as well as his ideas, attitudes. and the
requirements for the education and skills needed by a technician entering
the field of instiumentation technology. These data were analyzed and
related to the college curricula. The questionnaire was circulated to a wide
range of engineers and scientists so as to reach into all phases of instrumen-
tatio, 525 questionnaires were analyzed during the survey.

Elesided identifying all colleges and technical institutions that offer a
two-year instrumentation technology curriculum. a complete listing was
made that gave the name and location of each institution. the number of
graduates in June 1971, the total student enrollment as of June 1971. the
curriculum outlines. and the type of award given upon completion of the
curriculum.

The responses to industry's questionnaire are listed in detail. along with
s two-dimensional graphic display for an in-depth analysis of the results.

Based on the material gathered, a suggested iliatruinentation technol-
ogy curriculum was developed. This is included in addition to recom-
mended course outlires, and other information compiled during the time
of this study.

Order No. 72-25,770, 176 pages.
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3. The majority of the schools furnished eye protective de-
vices to the students for use during that particular period or
activity.

4. Teachers indicated that the selection of the eye protec-
tive devices was made by a committee consisting of an admin-
istrator, department heads, and teachers.

5. The school administrators and teachers a:ike did not
know the standards set by the American National Standards
Institute.

O. The teachers in the larger districts used the infrared
lamp for disinfecting which was usually mounted in the storage
cabinet that housed the eye ware. The smaller schools relied
on Cermacide, warm water and a detergent, and did not clean
them as often.

7. The larger school districts were equipped with more
eye safety devices and better aanitizing facilities. They also
had a better replacement policy and reported less trouble in
getting replacements.

8. All teachers reported that visitors were to abide by the
eye safety rules and regulations, and the majority said that
they enforced these rules. Yet, this writer was asked only one
time when visiting 117 teachers to wear eye protective ware
while visiting the laboratories.

9. The teachers were unsure of the proper interpretation
of the eye safety legislation. Teachers within the same schools
did not always agree on the interpretation.

10. In general, the smaller schools felt they did not have the
same quality of safety equipment as the larger schools and
would like to see one type of safety device become accepted for
eye ware and face shields.

11. The teachers agreed In the need of eye safety legislation
and, as a whole, are abiding by the law but feel the need for a
clearer interpretation, which would be helpful for the adminis-
trator, teacher, and student. Order No. 73-12,084, 94 pages.

The purpose of this study was: (1) to ascertain the current
practices of eye safety in Arizona high school vocational, tech-
nical, and industrial arts laboratories, (2) to ascertain who en-
forces the eye legislation within the local districts, (3) to as-
certain the means of furnis.hing eye protection devices to users,
(4) to ascertain who selects the eye ware for the school, (5) to
ascertain who is responsible for determining that the eye ware
meets the American Standards Institute specifications, (6) to
ascertain if, and how, eye protective devices are disinfected,
and finally, (7) to ascertain the teachers' interpretation of the
existing eye legislation.

PROCEDURES

The literature and research with respect to eye safety legis-
lation and eye accidents in other states was reviewed. Data
collection was accomplished by means of a personal interview
and observation accompanied by a checklist questionnaire. The
personal interview was cOnducted at the randomly selected
school inthe laboratory taught by the industrial educator being
interviewed. The interviews were conducted during class time
and without advanced notice to the school or teacher.

The population of this study included fifty-one percent of
the high schools in Arizona that offered industrial education in
their curricula. The population was selected frorn the 1970-
1971 Arizona IndustrialArts Directory published by the Arizona
Department of Education, Division of Vocational Education.

In every school, the writer interviewed the department
chairman or the person responsible for the industrial educa-
tion classes.

FINDINGS

I. Some teachers Interpret the eye safety legislation to be
more conclusive than others by making all students wear eye
protective devices as soon as they enter the laboratory area,
while others make them wear them when engaged in an activity
requiring eye ware by law.

2. A limited number of schools were aware of the safety
officer requirements in the legislation and had appointed an
officer when the law became effective, but did not actively
follow-up on the assignment.

*Place summary on this page only.
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Purpose of Study:

In the mid nineteen-s,xties legislation was passed setting
up a system of twenty community c:Aleges in Ontario. They
were established to inert the considered economic and social
needs of the people of the Province. it was believed that in-
creased post-secondary educational facilities of a basically
vocational nature would provide technically competent personnel
to meet the rapidly expanding needs of the Province.

The new colleges were not designed to be merely trade
schools. Curricula in the various programs were expected to
contain courses of a broadening nature although the major em-
phasis was still to have been upon courses that trained students
for some form of occupation. The course offerings were not
designed to approximate university courses, and no attempt was
made to institute programs which would lead to advanced uni-
versity credit.

The colleges have now te,n in operation for five years, and
it is time that the governmE,nt's policy with regard to the col-
leges. be examined. to ascertain how effective those policies
have been. In order to do this, three representative colleges
were selected for study. Niagara College, Sir Sandford Fleming
College. and Mohawk College. Questionnaires were sent to
three classes of respondent: graduates, persons who should
have graduated but did not, and employers. Each group was
invited to answer different sets of questions which were de-
sirned to indicate the effectiveness of the training that college
students were recereing, Other questions were included to dis-
cover whether the education that the students Lad received was
considered by them to be satisfactory, what their attitudes were
with regard to the question of articulation, and whether the col-
leges were properly serving local industrial needs, as they had
been designed to do.

A reasonably good response to the questionnaires enabled
meaninful analysts to be undertaken. The results were tabulated
and then used to answer the questions th:tt were posed. Only a
small number of employer returns were sent out and received
so that valuable information as to employer attitudes was re-
corded. but the data cannot he cons.dered nearly as conclusive
as that generated by the graiizate responses.

It was clear that the gr;:,,.:;:es to a large c,tent were
satisfied with the education and training they had received at
the Colleges of Applied Arts and Technology of Ontario. The
employers also indicated that they were satisfied with the quality
of the college graduates that they had hired. Nevertheless it
was discouraging to find that within two years of graduation
more than half the graduates had not worked in the fields for
which they had trained. Such a discovery calls into question the
government policy of narrow specialization in programs where
there is little available.woric

(City, State)

Microfish ( ) E.R.I.C. ( )

On the question of university transfer, the graduates were
clearly divided. However it was obvious that the government's:
policy of not catering to educational mobility between college
and university had created frustration and bitterness in a size-
able number of graduates. It has become obvious that the
provincial government will need to modify its policy on this
question.

There can be no doubt that the colleges have been, by and
large, successful in meeting the needs of both the student pop-
ulation and local business. It would be unfair to expect perfec-
tion so that the recommendations for improvement shouici not
be allowed to hide the undout,ted success of the government's
college policies. Order No. 73-5110, 504 pages.
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The problem was to determine the differential effects, if any, the Class-
room Behavior Management approach and the Traditional Classroom
Teaching approach had on attitudes and subject matter knowledge in the
presentation of lessons in career development at the fdah grade and sixth-
grade levels. The basis objectives of the study were:

1. to determine the effects of the Classroom Behavior Management
Teaching approach and the Traditional Teaching approach on vocational
attitude.

2. to determine the effects of the Classroom Behavior Management
Teaching approach and the Traditional leaching approach on vocational
subject matter knowledge.

The subjects of the ins estigat ion were !;fteen fifth grade and s,x111-grade
classes in which a majority of the children were of lower socio-economic
backgrounds. Schools included in the study were selected by the adminis-
trations of the Hattiesburg and Forrest County, Mississippi. school sys-
tems. The selection of classes was based on teacher cooperation and
interest. Teachers were assigned randomly to three groups, five to a group.
The groups were designated as Experimental I (E,), Experimental 2 (E2),
and Control (C).

Five trained (a:tea:Al students from the University of Southern Missis-
sippi were assigned to work for a tesseek period with two teachers. one
from Group F, and one from Group Acting as consultants to Group
El and as career educators to Group L,. the doctoral students taught a
lesson series entitled The World ef work to the two experimental groups.
The Classroom Delia% tor Management approach was used for Group Ea;
the Traditional Teaching approach was used for Group E,. Group C did
not receive the lesson series.

At the conclusian of the lesson series. the Crites Vocational Develop -
merit Inventory and the Career Des ehipment Achievement Test were ad-
ministered to each of the three groups. Group scores from these tests were
compared to determine the differenttal effects of the Classroom Behavior
Management approach and the Traditional Teaching approach on voca-
tional attitudes and aceational subject matter knowledge

From obaeranition of the attitude scores it appeared that those students
who received Cla.isroom Behavior Management instruction tended to im-
prove in a significant V. y over (how ct,sss s taught in the traditional
approach and the Control group. When, each of the three groups was
compared. there was a significant dirirrenc in the mean scores of each
group at the .05 Joel Insestieation indicated the greatest dillerence to be
betvcen Groups E, and E. The nett gtenieat difference was between
Gra,ips E, and C, while a comparison of Groups Ea and C indicated the
Control group to lia%e higher scores.

*place smskary on this page only.

Results of the achievement scores indicated that those students taught
using the Classroom Behavior Management approach scored significantly
higher than the students in the other groups at the .05 level. A comparison
of the means of the three groups indicated tha the greatest difference was
between Groups E, and C. Groups E, and Ea had the neat greatest ditTer-
ence. and Groups E, and C had the smallest difference.

Within the confines of the study, the results indicate that the two
teaching approaches involving the sample groups had differential effects in
both vocational attitude and subject matter knowledge. Based on the em-
pirical results, the Classroom Behavior Management approach appeared to
he the most effective method of presentation.

Order No. 72.26,548, 116 pages.

33: 1435-A Oct. '72



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Greaney Vincent M.

Exact Title

(Last name) (First name) (Middle name)

A Longitudinal Study of Irish Secondary School Students, Vocational

School Students and Dropouts

Degree granted Ph. D. , Date 1973

Granted by Boston College

(Name of institution)

Where Available: Microfilm (X)

, No. of pages in report 368

Boston, Massechusetts______
(City, State)

Microfish ( ) E.R.I.C. ( )

A nationally representative sample of eleven-year-old Irish
school children (N:500) was followed up four years later in
order to determine the post-primary school destination of these
students. Thirty separate measures had been obtained on each
primary school entrant. These included measures of home
background, personal characteristics, educational history and
geographical location. A standardized verbal reasoning test
was administered to each student in the sample. Information
on the remaining twenty-nine variables was obtained by means
of questionnaires which were mailed to the students' teachers.

The major purpose of the study was to identify the variables
which best discriminated among students who subsequently be-
came secondary school students, vocational school students
or primary school terminal leavers. The measures which were
obtained while the students were enrolled in primary school
were aIso used to discriminate between stayins and dropouts
within each of the following four post-primary groups: 1) Junior
cycle secondary stayins and dropouts, 2) Junior cycle vocational
stayina and dropouts. 3) Post-junior cycle secondary stayins
and dropouts, and 4) Post-junior cycle vocational stayins and
dropouts. The end of the junior cycle, the first of two stages
of post-primary education, is marked by one of two state exam-
inations. The state examinations are normally taken either two
or three years after the student enters post-primary school.

It was determined that slightly over two-thirds of the stu-
dents had enrolled in a secondary school, one-quarter had en-
rolled in vocational school, while the remainder had not sought
second level education upon leaving primary school. Through
the use of stepwise discriminant function analysis two dimen-
sions or functions were identified along which significant
differences among the three groups were found. The first and
most important dimension was described as an SES-attendance-
sex-verbal reasoning-non lay primary school factor. The
second function was interpreted as a social maturity- cognitive
performance factor. The two functions were used to predict
correctly the post-primary school destination of approximately
74% of the students. A subset of fifteen variables was shown
to perform the task of discriminating among the three groups
almost equally as well as the thirty variables.

*Place summary on this page only.

Separate multivariate analyses of variance established that
in only one of the four post-primary school comparisons was
it statistically possible to discriminate between stayins and
dropouts. Junior cycle secondary stayins were discriminated
from dropouts by means of a function which was interpreted
as a satisfactory primary school behavior record-SES factor.

In addition to the multivariate results univanate contrasts
of secondary entrants, vocational entrants and primary school
terminal leavers, and also of post-primary stayins and drop-
outs were examined. The results of these contrasts were com-
pared with the findings of a number of related studies.

The study concluded that SES, school attendance record,
sex, verbal reasoning ability and primary school behavior rec-
ords were the major discriminators among secondary school
entrants, vocational school entrants and primary school ter-
minal leavers. At most levels, dropping out of school appeared
to be related to school attainment and verbal reasoning ability.
The findings also suggest that the dropout rate in a particular
geographical area may well be related to the employment op-
portunities in that area. The results seem to indicate that a
sizable minority of secondary students are unsuited for the
secondary schools. With regards to the vocational schools,
the relatively high dropout rate and poor performance record
on state examinations coupled with the inability of these schools
to attract their. proportionate share of the more able primary
school students soggests that a full scale review of the present
status of vocational education in Ireland is needed.

The implications of the results for Irish education are dis-
cussed and a number of suggestions for further research are
offered. Order No. 73-11,369, 368 pages.
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Summary of the Study

It has been the purpose of this study to ascertain the relative effective- .

ness of teacher constructed three-dimensional animated models and mock-
ups in comparison to conventional techniques of classroom instruction in
the presentation of selected raw material conversion processes in industrial
arts education.

The experiment of the study was conducted in 0. Henry Intermediate
School 70, New York City. The study involved a total sample of 216
randomly selected students from the school population in grades six, seven
end eight. A pre testpost test control group rotational design was em-
ployed in the presentation of information to experimental and control
groups. The instructional units were two areas of raw material conversion
processes: the manufacture of paper from wood; and blast furnace ironmak-
ing. These Iwo instructional units were chosen for purposes of this study
by seventy randomly selected industrial arts teachers in New York City.
The teachers filled out questionnaires which requested the respondents to
select two areas of raw material processing from a master list of nine such
processes. The master list of processes was compiled from industrial arts
curriculum guides published by the New York City Board of Education,
since 1966, for intermediate and junior high school grade levels. Once the
selection of the instructional units had taken place, construction of the
mock-ups and models was undertaken. Animated models and mock-ups
were designed and fabricated for each of the two instructional units to be
taught in this study by the researcher. Flip charts. similarly designed and
prepared, served as the traditional technique of classroom instruction. The
information content of both the flip charts and teacher constructed ani-
mated devices was identical for each of the raw material processing units.
A committee of three regularly licensed industrial arts teachers with mas-
ter's degrees in industrial education served as a jury of experts to help
ascertain the content validity of all instructional material used during the
course of this study.

The effectiveness of the experimental and traditional techniques of
classroom instruction was measured by achievement tests which were pre-
pared specifically for each of the two raw material units taught. The
achievement tests were validated prior to their use in this study by conduct-
ing a pilot study in order to ascertain the internal consistency reliability of
the tests and to perform an liern analysis on each of the test questions to
insure that all test iterns were discriminating.

Results and Conclusions

The statistical analysis of post test results was accomplished by calcu-
lating tvaiuts between each corresponding experimental and control group
for each of the two instruction units. Accuracy of statistical tabulations was
douhlecheckcd by running all raw data through a computer programmed
for ttest analysis.

Based nn the statistical analysis of post test results, the basic hypothesis
of the study which stated t::,it the experimental technique of classroom
instruction in olving the use: of the teacher constructed animated models
and moaups would prove to be superior to the conventional technique of
classroom instruction, was rejected.

Order No. 72.26,633, 184 pages.

33: 1477-A Oct '72
*Place summary on this page only.

Microfish ( ) E. R. I . C. ( )



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Gruen Clemens

Exact Title

(Last name)

Andrew

(First name) (Middle name)

The Identification and Organization of Equipment, Materials,

Technictues, and Processes of Low-Power Transmission Holography for a Visual

Communications Program

Degree granted

Granted by

Ed. D. , Date 1973 , No. of pages in report 152

University of Northern Colorado
(Name of institution)

Where Available: Microfilm (X)

Purpose of the Study.

Greeley, Colorado _ _ _

(City, State)

Microfish ( ) .E.R.I.C. ( )

The Equipment, Nlaterials, Techniques, and Processes
Of 1.0w-Poticr TransiniNsion 11u1 .,r ;iplyv

Holography is defined as a photographic process that records
images on film using coherent light and reconstructs the images
in true three-dimension. The information identified and or-
ganized into a useful form for the visual communicator included
the nature of light, lasers, laser safety, holography, equipment,
materials, techniques, processes, reconstruction, and copying
holograms. These topics were identified as being the signifi-
cant topics necessary to understand how to make and recon-
struct low-power transmission holograms.

The purpose of this study was to identify and organize the
information necessary to place a program of holography in a
visual communications program. This study attempted to take
this photographic process and analyze it, so as to be able to
report in easy-to-understand language the equipment, mate-
rials, techniques, and processes of low-power transmission
holography.

Procedure

The procedure for collecting the data of low-power trans-
mission holography included computer searches of the ERIC,
AIM, ARM, and ACIATENAITTE summaries. Dissertation
Abstracts; the Art Index; Current Index to Journals in Educa-
tion; Business Periodical Index; Education Index; New York
Times Index; ite::ders Guide Idex; U. S. Government Research
and Develepment Reports Index; Kallard's Holography: State
of the Art, 1969, 1910; and the S,-.ciety of Motion Picture and
Television En.zineers Journal were scanned for information
relating to low-power transmission holography. Selected corn-

currently producing holograms were visited to see what
industry is doing with holography. Visits were made to se-
lected public and private educational institutions to see what
they were doing with holography. Finally. limited experiments
were run to test the equipment, materials, techniques, and pro-
cesses of low-power transmission holography.

The data collected were presented in narrative form using
tables, charts, diagrams, and photographs. The material was
presented in simple non-technical terms that were easy -to-
understand by the non-scientist.

*Place summary on this page only.

Selected Implications

1. Sncietics must learn to live with and use new technologies
of change such as innovations in communications like holog-
raphy. 2. Holography can add a new dimension to the field of
visual communications. The photographer has a new method of
photography. The artist has a new method of expression. The
science student has a new way to study the nature of light better.
The media student has a new tool of instructional technology.
3. The development of a holographic system requires no prior
knowledge of conventional photography and with some basic
procedures and equipment almost anyone can make a hologram.
4. Tomorrow, if not already, holography will be a common
household word. Order No. 73-26,500, 152 pages.
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This study examines the historical development of tech-

nical and vocational edaration within the secondary schools
of Alberta from 1900 to 1969 with particular reference to the
influence of the Derailment of Education and of the inipact of
the TVTA Act (1060), Thu method of study is chiefly biblio-
graphical. supplemented by interviews. Most of the inforrna-
lion has been taken from primary sources, although secondary
materials also have been consulted.

The study reveals that technicalvocational education in
the secondary schools has been slow in emei ging and that var-
ious forces and circumstances have not been propitious for
its growth. In fact, it is rather surprising; that technical-
vocational education has survived. Not only have the eco-
nomics of the province on many occasions hampered its de-
velopment, but the lack of public concern has had much to do
with its very limited success.

Technical-vocaltonal programmes have been associated
most closely with the composite limit schools, and it was not
until the 1010's that th,.! composite hi ^h school movement gained
strength. Prior to 1945 it remained almost nun- existant; con-
sequently, technical-vocational prog:ammes were severely
restricted in numbers and confined primarily to some secon-
dary schools in the clues of Calgary, Edmonton. Lethbridge
and Medicine Hat. Although technical courses were available
in a number of secondary rural schools, they were not voca-
tional in orientation or purpose.

After the promu!gntion of the TVTA Act in 1960, federal
aid to permit the expansion of technical-vocational education
brought r,i,out an unprecedented construction and expansion of
composite and vocational high schools within the province,
By 1969 school authorities had spent in excess of $75,000,000
on buildings and equipment. With this expansion came an
accompanying differentiation of the curriculum, and numerous
educators and person:id from indestry and commerce devoted
their effor's to the development of app,-opriate curricular
units In the various teehnole,t;ies.

Yet, an analysis of the effects of the TVTA legislation and
of previous actions adr:ptici by the Department of Education as
regards to technical -vocatimal euucation reveals numerous
problems and weaknesses. The attempt: to articulate the
technical-vocational programmes with the technical institutes
have not been successful, very few .,tuderits have utiliet.i the
technlcal-v-JcatIonal 1,rc.:ralmnes as a i.tcppInc; stone to ap-
prenticeship, and the number of graduate:;, par,:cularly of the
three year courses, has been small. Operational costs have
remained high, perhaps e-;cessive!y no and in many cases a
poor deployment of technical-vocational staff has been common.
The failure of the Department of Elucation to provide mean-
ingful leadership or to deime with clarity the appropriate goals
a id pltio,r,phy of leciic:1-v..)raik,full education has resulted
in needless conflicts and criticisms.
*Place summary on this page only.
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To these conditions can be added the continued indifference
of secondary students to technical-vocational education and the
continued failure of the public, business and commerce to
recognize the merits of any education ether than the academic.

In the face of these and other exigencies, there is a need
for the Department of Education to examine the issue of retain-
ing technical-vocational education in the secondary schools
and to decide whether technical-vocational education should
be exploratory rather than vocational in nature.

This study recognizes that federal shared-cost conditional
grants serve useful purposes and that they assist in effecting
national ends. In the case of the TVTA Act, financial assis-
tance was provided to Alberta to assist in the alleviation of a
national shortage of skilled manpower and to provide industrial
education to secondary students. That the Act failed to provide
a formula for a more equitable distribution of monies between
a wealthy province, for example Alberta, and the less affluent
ones was one of the serious faults which warranted federal
scrutiny and correction.

The nature of present technological changes and the growing
economic disparity among the provinces suggests an increased
need for the Federal Government to provide financial assis-
tance and guidance to education. Towards this end, an
-educational authority" at Ottawa would prove of intinea:-urable
value, Inreasinely, education must escape the constraints
of narrow provincialism and become a concern or lfic entire
natilm, Whether it will he able to to so is problematic. but
!allure to do so can only bring about undesirable cultural
and economic consequences.

Order No. 73. 20,210, 012 pages.
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Purpose of Study- To: I) identify the "state or the art" within the field of fluid
power technology: develop a rationale for and structure of the body of knowledge
of fluid power technelcigy- 3) identify the major elements of fluid power technology;
4) identify the phy!ical ,cienr.2e nrinciples utilized in fluid cower technology; 5)
identify the relatioenips between principles of physical science and fll.U.d power

Source of data and method of study- technology; and 6) assess and revise the subject
matter content of the exemplary course of study
developed in the study.

Findings and Conclusions:

The assessment process was completed by a jury of experts representing the
fluid power industry and education. Data gathered from the Q-sort instrument were
analyzed in order to cotermiro the amount of revision required in the subjet;:t
matter cote:,t. C-relell:on coefficients were compited and a clusto analysis
performed on the du _a to determine the degree of similarity among jurists' ratings.
Based upon an analyis of the data received, the writer's original curriculum
development effort wai substantially confirmed through the Q--methodology
assessment and a re,:ised collegiate course outline is presented.

*Place s1rcasy on



SOURCE SHEET ' .70P. SI.T1'.DLARIES OP STUDIES IN INDUSTR.1.AL ARTS EDUCATION

COl'IMITTEE NAITTE

Author Gurbac*
(Last name) (First name)

. _ . _ . . _
r:diiii.am

Middle name)
_ _ _ _

(

Exact Title Graduate Teaching Assistant Functions in Industrial Education

2rograms

Degree granted

Granted by

Ed. D. , Date

Indiana University

1973 , No. of pages in report 155

(Name of institution)

Where Available: Microfilm ( X ) Microfish

The use of graduate teaching assistants to supplement the
efforts of regular teaching staff has been a major factor in
coping with the unprecedented demand for undergraduate in-
struction in many colleges and universities throughout the nation
during the past quarter-century. Although the teaching as-
sistant system has made a substantial contribution to higher
education by assisting with instructional responsibilities, nu-
merous deficiencies which detract from the overall effective-
ness of the use of teaching assistants have been identified.

STATEMENT OF THE ;k?ItOBLEM

The purpose of the study was to investigate the relationship,
between the functions performed by graduate teaching assis-
tants in college or university industrial education programs
and selected situational and personal charracteristies.

?ROC fr.BURE.S

The survey method was used for this nationwide study.
The population was comprised of all graduate teaching assis-
tants employed in industrial education departments which grant
graduate degrees. Department chairmen from 139 (98.7 per-
cent) institutions provided the names of 319 teaching assistants.
A questionnaire was developed to collact data concernitvg func-
tions performed (role) by teaching assistants and selected per-
sonal and situational characteristics. Because the study fo-
cused on the utilization of teaching assistants in industrial
education programs, the type role occupied by these individuals
was the central variable. Four teaching assistant roles were
defined ranging from that of assuming complete or major re-
sponsibility for one or more courses to that of providing non-
instructional assistance to faculty members. The question-
naire was mailed to a census of the pipulation, of which, 92.8
percent responded. Fourteen null hypotheses were formulated
and tested to ascertain if significant relationships existed be-
tween selected variables associated with the teaching assistant-
ship. The analysis of variance. t-test, and chi square statistics
were used to analyze :he data. The .05 level of significance war.
adapted for test:; throughout

*Place summary on this page only.
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FINDINGS

I. More than 95 percent of the teaching assistants in in-
dustrial education programs met with students In a classroom
or laboratory situation and appro:dmately two-thirds were
assigned major or complete responsibility for teching one or

more courses.
2. Teaching assistants occupying the position with the high-

est level instructional responsibilities were employed in insti-
tutions having the largest enrollments.

3. Teaching assistants occupying the position with the high-
est level instructional responsibilities were employed in insti-
tutions which offered the doctor's degree.

4. Teaching assistants assigned high level instructional re-
sponsibilities were of the opinion that a longer time is required
for them to complete a graduate degree than for research as-
sistants.

5. Teaching assistants occupying the position with the high-
est level instructional responsibilities participated to a greater
extent in faculty affairs.

6. Teaching assistants holding, undergraduate teaching de-
grees were more frequently assigned higher level instructional
responsibilities.

7. Teaching assistants with longer periods or assistantship
service were assigned higher level instructional responsibil-
ities.

B. Teaching assistants pursuing the highest level graduate
degrees were most frequently assigned the highest level in-
structional tasks.

9. Teaching assistants anticipating a career in teaching are
more often assigned high level instructional restxmsibilities.

10. No significant relationship was found to exist between
the level of instructional responsibility (role) and the follow-
ing variables: (1) size of industrial education department,
(2) finiwcial value of the assistantship, (3) availability of a
formal program of training add supervision, and (4) prior
teaching experience.

CONCLUSIONS

Regarding the contnaras c,:prer.sed in the Ilicr7.ture toward
the use of teaching assistants in general, evidence demon-
strated that both desirable and undesirable practices were
associated with the use of teaching assistants in industrial
education programs. Order No. 73-10,821, 155 pages.
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The purpose of the study was to design and test an appraisal
instrument for industrial arts education in the North Carolina
public secondary schools. Although school officials and ad-
ministrators have advocated the need for assessment of these
programs, until now, no significant effort has been made to
devise a definitive instrument to appraise industrial arts edu-
cation programs for state accreditation purposes.

The initial step in the design of the appraisal instrument
was to secure basic evaluative elements from published re-
search studies and state and national specialized publications,
articles and reports, caecklists, and innovative program mate-
rials. From these sources, fifteen categories of statements
were identified for inclusion in a checklist.

Using a four-point scale, a 7.ine-niember jury, composed of
industrial arts education specialists at the national, regional,
and state levels validated 84 percent of the 210 statements in
the checklist. Their recommendations resulted in a revised
instrument consisting of 176 tentative criteria in 5 major cate-
gories: (1) Organization and Administration, (2) Instructional
Program, (3) Physical Plant, (4) Instructional Staff, and
(5) Equipment.

The tentative criteria were field-tested by one teacher in
each of four North Carolina schools - -an urban junior high
school and senior high school and a rural junior high school an.,
senior high school. To establish consistency, the test-retest
method, allowing, a fifteen-week interval between tests, was
employed. In late January, 1972, each teacher used a five-
point scale to appraise his own program. Then, using the saint.
instrument, in May, 1972, each teacher again appraised his
program.

*Place summary on this page only.

The results of the field-test ratings indicated that criteril
acceptability in the four Prog,raniS ranged from 175 to 176 of a
total of 176 tentative criteria. Using an arbitrary test-retest
difference limit of two or a mean difference of 1.00 as a basis
for acceptability, 98 percent or 171 of the tentative criteria
were retained in the appraisal instrument.

. Specifically, this study achieved the following,: (1) ascer-
tained statements to be used in an industrial arts education
checklist; (2) developed tentative criteria from the checklist
according to ratings and recommendations of a jury of special-
ists; (3) designed an appraisal instrument equally suitable for
use by teachers, administrators, and state consultants; (4) de-
termined acceptability of the tentative criteria through field-
testing in four selected North Carolina schools; and (5) modi-
fied the appraisal instrument on the basis of field-test results.

Observations made throughout the study suggested that addi-
tional field-testing, of the instrument by administrators and
state consultants was desirable. The application of the instru-
ment to a larger sample and to out-of-state secondary indus-
trial arts education programs was advocated. Finally, because
of the purposeful revaluation and redirection of industrial arts
education programs, constant revision of criteria was suggested
as imperative. Order No. 73-27,561, 147 pages.
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The purpose of this research was to identify the facts, prin-
ciples, concepts and laws ccnsidered as essential determinants
of technological literacy appropriate for high school graduates.
A second aspect of the research was to classify and validate the
elements through the use of a content b:e level matrix.

The De lohi technique was the method selected for identifying
the eiements comprising technological literacy. A jury of ten
intercilscidlinary scholars was established and interrogated
through a series of questionnaires. The first questionnaire re-
sulted in a long list of items as submitted by each juror and
considered by him to be essential elements of technological lit-
eracy.

The compiled reaults of questionnaire one were resubmitted
to each juror as a part of questionnaire two. Each juror wes
asked to suggest deletions anct'or additions to the list. The re-
sults were recompiled to a revised list excluding items deleted.

Each item on the revised listing was classified in two ways.
First, it was classified accordine to the broad area of tech-
nology it represented - transportation, communication, pro-
duction, science, social, cultural. Secondly, it was classified
under one of the cateeories of knoe.:edge according to Bloom's
taxonomy - terminoluey, facts, conventions, trends and se-
quences, classifications and cattewries, criteria, methodology,
principles and generalizations, texories and structure. The
items, thus classified, were entered into a matrix.

Questionnaire three asked each juror to again add or delete
items, indicate changes in the placement of items within the
matrix and suceest changes, if any. within the technology cate-
gories of the matrix. The jury responses indicated a change
in the placement of one item within the matrix. Consensus was
thus achieved thereby elinnaatin; the fourth questionnaire
which was intended to serve the perpose of further catalysis.

In order to verify the jury's early consensus and satisfy
questions that rnielit be raised concernir.g the placement of
items within the matrix, a reclassification conference was es-
tablished Nine consultants were utilized in a one-day reclas-
sification of all the Delphi elements.

The Delphi technique appears to he an acceptable procedure
for obtaining this kind of information. The technique is tinily,
consIders the opinion of experts and takes advantage of mul-
tiple opinions. However, the educational background and ex-
periences of the jerers and or cole;ellants may have tearing
on their responses to the particular problem.

The items listed and classified in this research represent
the elements of techieilneical literacy as perceived by ten ex-
perts. It is not necessarily a fleal Iisi but it is a starting point
In the process of determining tie cco of technological
literacy. Order No. 73-F.21, 179 paces.
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Processes are those functional skills--some authors call
them intellectual skills--which are the random or ordered
methods. strategies, or operations used by a technologist to
accumulate knowledge about an artifact or to solve a techno-
logical problem. It has been proposed in industrial arts edu-
cation that it is just as important for the student to learn the
processes of a technologist as it is for him to learn the content
of technology.

Problem

The problem was to: (a) to identify the processes of a tech-
nologist, (b) define operationally the identified processes, and
(c) validate the operationally defined processes by submitting
them to a jury of experts.

Procedures

The processes of a technologist were identified through a
review of the writings of ten high-level technologists. Four-
teen processes which technologists utilized to accumulate
knowledge about an artifact or solve a technological problem
were inferred from this review. In addition, ten interviews
were conducted to determine whether the processes were ap-
propriate to technology.

The fourteen processes were defined in both general terms
and operational detail. The process definitions were derived
from a review of general works related to engineering. psy-
cholo!-y, and technolnizy. interviews of kr-r.vledteable let:h-
nologists. mathematicians, designers. industrial engineers,
engineers, and educators aided in defining the processes. In
addition, several classes at a university provided many excel-
lent operations which ..ttro oicorporated itoo the operational
detail. The fourteen processes were "defined operationally by
122 operations.

The Delphi technique was utilized to valichte the processes
of a technologist. A jury of twenty-eii!ht experts selected frwl.
humanists. scientists, and technolokists responded to the threi.
interrogations of the Delphic probe.

The first interrootion ri.quisted the jurors to acid to. deli:,
from. or modify any of the !Toros:; di.finitionS and de
fining operations. Every process deftrution was revised: mar,
of the operations were revised. The jurors added three pro-
cesses making the total seventeen and the 4.4n:rations were in.
creased from 122 to 219. The seventeen processes were:

*Place summary on this page only.

1.0 Defining the Problem or 10.0 Interpreting Data
Opportunity Operationally 11.0 Constructing Models2.0 Observing and Prototypes

3.0 Analyzing 12.0 Experimenting
4.0 Visualizing 13.0 Testing
5.0 Computing 14.0 Designing
6.0 Communicating 15.0 Modeling
7.0 Measuring 16.0 Creating
8.0 Predicting 17.0 Managing
9.0 Questioning and Hypothesizing

Processing 1.0, 16.0, and 17.0 were added as a result of the
first interrogation.

The second and third interrogations of the Delphic probe
permitted the jurors to specify their agreement or disagree-
ment with an operation that defined a process. For an oper-
ation to be accepted, sixty per cent or seventeen jurors had to
agree to that operation. A.s a result of the second and third
interrogations, the number of operations was reduced from 219to 212. If a juror could not agree with an operation, he was
asked to state why the disagreement. This provided the basis
for a minority report. In addition, the jurors were asked toarrange the processes hierarchically. No consensus was
achieved as to the hierarchy.

Conclusions

The results of this study indicated that (a) the seventeen
processes and their operational definitions were valid and they
appeared to be stable over time: (b) the processes provide the
curriculum planners with an added dimension for developing
curriculum related to the technologies. It was recommended
that curriculum planners who consider technology as a basis
from which to develop curriculum begin immediately to incor-
porate the process approach into programs of industrial arts
education. Order No. 73-23,8V. 321 pages.
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The purpose of this study was to inentuy tne facilitating, ef-
fects, if am., that the temporal placemen: of information feed-
back had on the retention of meaningful cognitive material.
Junior high school students read a special instructional unit on
the metric system of measurement, and then were tested over
acquisition of the material. Each experimental treatment group
'received different periods of delay between completion of the
acquisition test and the provision of information feedback. One
week after the subject received information feedback, a test of
retention was administered. Four modes of temporal positions
of information feedback were used in this study. They were,
in order of delay:

1. Information feedback after each item of the acquisi-
tion test.

2. IFT: Information feedback after completion of the ac-
quisition test.

3. 1DD: Information feedback 1 day after the acquisition
event.

4. 2DD: Information feedback 2 days after the acquisition
event.

The subjects for the experiment were 162 seventh and eighth
grade students currently taking industrial arts courses in se-
lected junior high schools. Intact classes of students were
randomly assigned to one of the four experimental treatments.
In addition, uric intact class was randomly design:ited as a con-
trol group, and 16 students front a non-participating school
were used as a comparison group.

A 15-paa hookh t (.n tlyic the metric system of mea-
sureinei.t t 11 tr, (,)t:HI'M to :! sct Of educational
objectives develiii.i d t,,c that porp.sc . In conjunction with the
booklet, a thirty -one boor Alternative inulAipt-choice
criterion tet in,trer.lk rn was developed and valid.ited. MI sub-
jects read the hool..!et for a maximum of 25 minutes. At the end
of this period, the klets were clo,ed and the criterion test
was achoinistcrect to all subject:, in order to obtain a measure
cf acquisition.

After the rn event, the ,10,1,...11,0,?(I deLly period was
observed before sui);(cts in each treatment group received in-
formation le. dnark tad, pendently their acquisition
test usin,.7 a TrAint.r-T-,ter ftt.ponse Card. One week alter
the provismit 1)f lerlhack to each eNperimental
group, the criterion test was repealed in order to obtain a niea-
sure of retention.

*Place summary on this page only.
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A series of research hypotheses was tested at the .05 level
of statistical significance. The findings of these tests were
1. All experimental subject groups learned more from their
experience with the r:ctric material than could be attributed to
chance. 2. There were no significant differences among the
groups receiving the tour experimental treatments when mean
scores on the acquisition test served as the criterion. 3. There
was no significant imeraction between the levels of acquisition
and the levels of retention. 4. The group receiving the IFT
experimental treatment scored significantly lower on the re-
tention measure than did the groups who received the other
three experimental treatments. S. The experimental treatments
of IFI, 1DD and 2DD did not differ significantly from each other
in terms of promoting retention.

The findings of this study do not offer support for a delay-
retention effect. Also, the principle of the superiority of
mediate information feedback was not supported, when the cri-
terion is retention. Order No. 73-6037, 103 pages.
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Purpose: The purpose of the study was to investigate the
effects of tour selected methods of providing knowledge of re-
sults, information feedback, on acquisition of motor skill in
arc welding. A further purpose was to ascertain the effect of
different instructors on criterion performance on selected arc
welding tasks.

Method of Research: Eighty male college students enrolled
in two sections of an introductory agricultural mechanization
course, taught by different instructors, were selected as sub-
jects for this study. Each sect on was sub - divided into two
laboratory sections and the subjects within each laboratory
section were randomly assigned to four experimental groups.
The subjects received knowledge of results cn arc welding task
performance through: (I) visual evaluation and constructive
criticism by the instructor. (2) sell evaluation by comparing
performance to prepared models, (3) group evaluation by sub-
jects within each experimental group, or (4) subject and instruc-
tor evaluation of coupons derived through the implementation
of the Nick-break test.

A 2 x 4 pretest-posttest design was utilized. Subjects were
pretested at the beginning of the supervised laboratory training
period which consisted of nine, two-hour sessions. The ..experi-
mental treatment was administered during tl:is period and sub-
jects were posttested upon its completion.

Data for the experiment were derived by the impleri ,ntation
of the Nick-break test on all pretest and posttest weld s eci-
mens. A coupon taken from each specimen was scored by the
investigator.

Two-way analysis of covariance was used to test for signifi-
cant treatment, instructor and interaction differences. Corre-
lation coz..fficients were used to test for correlation between
pretest and posttest scores.

Findings: Performance on the four complex arc welding
tasks was not significantly affected by the fcgr selected methods
of providing knowledge of results on performance during super-
vised practice. Correlation liep.veen pretest and posttest scores
for the flat sition butt weld was not significant. However, a
significant correlation was found betwem pretest and posttest
scores for the three out of position arc welding tasks. Cri-
terion performance %.*IS significantly different for the croups

by different instructors on three of the lour arc welding

*Place summary on this page only.
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1. U KR is provided students of agriculture enrolled in in-
troductory arc welding courses with 18 clock hours of super-
vised laboratory training by one of the four methods utilized in
this experiment, then criterion task performance scores will
not be significantly different, as measured by the Nick-break
test.

2. U introductory arc welding courses are taught by differ-
ent instructors, then criterion task performance scores may
he significantly different as measured by the Nick-break test.

3. U an 18 hour supervised laboratory training period is
provided, then the correlation between pretest and posttest
scores will be significant for the out of position arc welding
tasks as measured by the Nick-break test.

4. If an 18 hour supervised laboratory training period is
provided, then the correlation between pretest and posttest
scores will not be significant for the flat position arc welding
task as measured by the Nick-break test.

Order No. '13-21,431, 106 pages.
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The purposes of this study were fourfold: (1) it developed
a methodology for conducting a statewide benefit-cost analysis
of vocational education programs in Florida; (2) it examined,
compared. and analyzed the public and private (individual)
benefit and cost aspects of four vocational education programs
in Florida; (3) it compared and analyzed the public and private
benefit and cost aspects of students who attended vocational
education programs while enrolled in day high school (sec-
ondary students) and students riot enrolled in day high school
(nenseconclary students); and (4) it generated formulae which
resulted in the development of a model for predicting invest-
ment returas of vocational education programs.

Incorporating existing program cost data with data collected
by means of student follow-up questionnaires, this study con-
sisted of four principal phases.

In the first phase four vocational education programs--auto
mechanics. air conditioning and refrigeration, practical nurs-
ing, and cosmetologylocated at area vocational centers in
four designated geographical regions of Florida were selected.

In the second phase methodologies for determining program
benefits, costs, kald bet-slit-cost ratios were developed. Cri-
teria and algorithms for measuring benefits relative to labor
market performance were developed. Costs were determined
by algorithn:s based upon a student's length of time in atten-
dance in the program. Benefits were then linked to costs in
the form of discounted benefit-cost ratios. The discounted
benefit-cost ratio was a number which indicated the percentage
rate of return on investment in vocational education programs.

In the third phase historical her.efit -cost profiles for each
of the four vocational programs, and for secondary and non-
secondary students in all programs constructed. The
benefit-cost prufiles were then analyzed and compared between
vocational education programs, and between secondary and non-
seconci.iry students.

In the fourth phase the procedures and data used in con-
structing the historical benefit-cost profiles were incorporated
into a benefit-cost planning model which enables projection of
benefit-cost ratios into the future.

The mori.: r.ogfi.t fii.:lings of this study were as follows:
1. On both pui,lic and pr i vote investint.nts, the air conditioning
and ref rigeratien Froji.ram had sfatistcalb: significant hither
rates of than ch,! eithur the AutO mechanics, practice:
nursing or cosmetology programs. Am ag the latter three pro-

*Place summary on this page only.

grains, however, there were no significant differences in 1.;11,
of return on investment. 2. There were statistically sign:I:ex
differences in rates of return on investment between secutidw
and nonseconciary students. On both public and rrivate
ments, nonsecondary students had higher rates el rettail than
did secondary students. 3. On the avera?,e, student colls of
vocational education were greater than cublic coats. Student
costs represented about GO per cent of the total cost of edu-
cation.

The benefit-cost prufites which were constructed indicated
that public and private rates of return from investment in each
of the four vocational education programs were positive and
significant. Therefore, it was concluded that investment
these programs was economically profitable both to society
(public) and to the individual (private).
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An Increased demand for testing and vocational guidance

services has paralleled the increased participation of adult
women in the labor force. In addition, with the shift in women's
vocational status away from the dichotomy of career or mar-
riage as a life style, counselors have been challenged to pro-
vide meaningful guidance for adult women. While in demand,
guidance procedures for adult women have been used in spite
of a lack of theory-based research evidence supporting their
validity. Research data support the validity of Holland's theory
of personality and vocational selection for male and female high
school and college age populations. However, validity data was
needed for an adult population for the constructs in Holland's
theory If the theory, and its chief measurement instrument the
Vocational Preference Inventory (VPI), were to be used in the
guidance and counsehn, of adult women. Indeed, the theory
may need revision with respect to the vocational development
of women and with respect to whether the models of personal
styles in the theory hold validity for older people at all.

This study was designed to examine the validity and test-
retest reliability of Holland's VPI for adult women. The cen-
tral research hypothesis was that Holland's personality Types,
as identified by the VPI, were valid descriptors of women's
personality styles and vocational interests. The study was
conducted in three phases: (1) Certain correlational relation-
ships were predicted between the VP1 occupational scales and
selected scales on the Strong Vocational Interest I31ank for
Women, the Edwards Personal Preference Schedule, the Study
of Values and the Differential Aptitude Tests. The predictions
were made on an a priori basis, which may be called a deduc-
tive process of rea.sorung, by studying the definitions of Hol-
land's Types and relating these to the definitions of selected
scales on the criterion measures. The results of relatIng the
definitions of the Tyres (ifealistic, Intellectual, Social, Con-
ventional, F.nterprising and Artistic) to the criterion scales
produced predictions sf expected directions of correlations
between the Types and the criterion scales. (2) The VPI was
administered at the beginning of a group guidance and testing
program for women so that preference for Holland's six styles
might be correlated with the selected scales on the criterion
tests. Correlations were also computed between the VPI and
other scales on the criterion measures but no predictions were
made as to the direction of these correlations. (3) After com-
putation of the validity cot fficlents between the VPI and the
criterion measures the determination of statistically signifi-
cant relationships between the VPI scales and the criterion
measures was accomplished.

*Place summary on this page only.
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Reliability of the VPI was examined by computing reliability
coefficients between the test and retest scores gathered from
two administrations of the VPI which were separated by a two
to three week interval,

The results of this examination revealed statistically sig-
nificant correlational evidence which supported the validity of
Holland's VPI for use with adult women. However, the Social
scale and the Artistic scales of the VPI remained in doubt as
to their validity for this sample of women. Reliability of the
VPI was shown to be acceptable. Although certain scales of
the VPI were skeweci, there appeared to be sufficient validity
with this female adult sample to suggest that it can be used,
with caution, as an economical vocational guidance measure-
ment instrument within the context of Holland's theory. An
additional finding indicated that this sample of women seemed
to gravitate to tit Conventional occupations, end, at their
present life stage these women tended to reject the nurturn.nt
role.
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This study dealt with the distribution of Federal (P.L. 876,
Part B) vocational education funds from states to local school
districts. There were four objectives to the study:

1. To identify the differences in local district tax rates
required to pay for the residual costs of their vocational edu-
cation programs.

2. To seek to discover a relationship between the local
residual cost tax rates and the extent of the vocational education
programs in the districts.

3. To design a model allocation system that would distribute
the Federal vocational education funds from the states to local
districts in such a manner that the range between districts'
vocational education residual cost tax rates would be reduced.

4. To test the model allocation system on a randomly se-
lected number of districts in California to determine if it would
reduce the range in the districts' vocationL1 education residual
cost tax rates.

Crucial to this study was the conceptualization of residual
cost, which was defined as that portion of the total cost of vo-
cational education per student left unpaid by the states' founda-
tion program amounts per student.

Twenty-one districts in seven states were surveyed to gather
data for the first two objectives of the study. A model alloca-
tion formula was designed and tested on a randomly selected
sample of California high school districts to accomplish the
last two objectives.

Vocational education residual cost tax rates were found in
all districts studied. The rates differed within and between
states. Higher residual cost tax rates were found: 1. with
smaller enrollments: 2. in low-wealth districts; and 3. in high-
wealth districts that offered the most expensive occupational
courses to Ulf fr students.

*Place summary on this page-only.
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The following relationships were discovered between voca-
tional education residual cost tax rates and programs:

1. The largest percent of Student contact hours in high
residual cost tax rate, low-wealth districts were in low-cost
occupational courses.

2. Most low-wealth school districts did not offer a full vo-
cational education program, including the most expensive occu-
pational courses.

3. The most expensive occupational courses were found
mainly in high residual cost tax rate, high-wealth districts.

Equalizing-percentage formulas were proposed for use by
states in the distribution of their Federal vocational education
funds because:

I. They are easily administered, flexible mathematical ex-
pressions of the qualization process.

2. They represent an acceptable compromise to the
Serrano-Priest type court decisions. They would allow the
continuance of local property taxes, with the resulting emphasis
on local control.

3. In the test conducted in this study, they increased the de-
gree of equalization in distributing a limited amount of funds
by reducing the range of vocational education residual cost tax
rates in a randomly selected sample of districts.
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The years between 1876 and the passage of the Smith-Hughes
Act of 1917 can be characterized as the formative period in the
industrial education movement in the United States. It was in
these years that industrial education supporters grappled with
the problem of defining the nature of the subject field, and they
fashioned an ideology - -a concept of industrial education - -which
served to thrust the subject field into the mainstream of Amer-
ican Social and educational thinking. This study is an examina-
tion of the ideology of industrial educators as it is expressed in
the statements of schoolmen, the literature of educational asso-
ciations, and of private, organizational and government publica-
tions. The material is substantial and constitutes those ideas,
arguments and values publicly expressed with the purpose of
influencing the attitudes and actions of others. The problem is
to answer the following questions: of what does the ideology of
industrial education consist? What is the historical context
within which industrial educational ideology has evolved, and
furthermore, how has this ideology shifted to accommodate
changed educational and social values?

The major focus of the study is upon developing an under-
standing of the seminal ideas that have given general form and
expression to the subject field. In addition, the social context
in which these ideas acquired meaning and importance is ex-
amined. The ideasof industrial education were a direct outcome
of the outlook of numerous social groups, Small businessmen,
industrialists, labor leaders, philanthropists. social reformers
as well as educators, not only viewed industrial education in
light of their own parochial interests, but constantly reinter-
preted its function as the composition and ideas of these groups
altered and social problents became more or less important
over a period of time. Then inn, educational development was
in a state of flux. Each level of public education -- elementary,
secondary and colle;:latewas itself entaii.,:led in a complex
and altrim peda,,,oical framework. Educators encountered
substantially dint rent proLlenis at the various levels of school-
ing. and the solutions they Lift:led were as much a product of
their own philosophy as of the Ullitillt educational challenges
they laced. Not surprisin.ly. industrial education reflected the
multiple goals and varied pedagogy of American education, and
the ideoloa developed to support Ow inclusion and spread of
the subject can best be understood by examinim: it in the con-
text of the broactor educational movement on the three levels
of education. In sum. that became known as Industrial educa-
tion grew out of an educational synthesisthe blending of a
number of social :Ind educational ideas. This study is an at-
tempt to isolate and identify maimr positions. ex-
plore the relationship of these position to perceived social
and educational problems. and :,.ainte the consanguinity of
these ideas to social and educational thinkin;.; in general.
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155

Purpose_of Study. To investigate the existing noise levels within industrial ed-
ucation woodworking and metalworking laboratories to determine whether these
noise levels were a problem as seen by the instructors utilizing the laborator-
ies and if these noise livels exceeded the standards set by the Occupational
Safety and Health Act.

Source of data and method of study. Opinion responses from every woods and metals__
instructor throughout Utah were used along with actual environmental noise levels

within 30 randomly selected labs. The use of both a sound level dosimeter and
a hand held sound level meter were employed. A statistical analysis was used
on the statements presented in the questionnaire and to compare the opinions of

Findings and Conclusions the instructors to the actual measured noise conditions.

The major conclusions reached as a result of the analysis of data include:

1. A potentail safety and health hazard exists with noise pollution within
the industrial education facilities.

2. Many members of the profession are not fully informed about the new
legislative safety and health standards, OSHA.

3. Most labs are in compliance to OSHA noise standards, however, many do
exceed the maximum allowable limits.

4. Under stringent OSHA compliance, certain curriculum alterations would have
to be initiated.

5. There is no apparent connection between those labs which were in violation
to OSHA noise standards and the composition of size and construction
materials.

6. The opinions of the teachers from the field do not necessarily reflect
the actual measured conditions of the environmental noise exposures.

7. The din of noise produced around machinery must not be considered a problem
relevant only to industry. The usage of machinery in edudational settings
places the same potential for occupational hearing impairment into the
educational laboratory.

*Place summary on this page only.
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This research involved an evaluation of the "Building Car-
pentry Simulation Game at a juvenile detention youth camp.
The purpose of the study was to determine if this program, us-
ing simulated roles, was as effective in providing instructional
gain for incarcerated youth as compared to a traditional Build-
ing Carpentry Program. The traditional program, held in ref-
erence, was in one of the junior high schools in the community.
Three evaluative instruments were used to measure the effec-
tive gain in each program. The Qualifying Test for Apprentice-
ship and Trainee Applicants,.published by United Brotherhood
of Carpenters and Joiners, was used to measure the imowledge
of carpentry fundamentals. The Kuder Preference Record was
used to find out what change of interest, if any, took place.
A °Reactionaire" was developed to quantify the students' gain
in their understanding of labor and business activity, legal and
financial considerations, and general construction practice.
The experimental design incorporated identical pretest and
post-test batteries of the three evaluative instruments. These
batteries were given to twenty-five students of the experimental
group, the youth camp, and to thirty students of the control
group, the junior high school, at about the same time. There
were nine weeks between the pretest and post-test. Standard-
ized aptitude test scores indicated that the experimental group
was below the National norms by 1.9 grade levels in language
arts subjects and 3.4 grade levels in computational subjects.
The stanine average of all subjects for the control group was
4.3, thus indicating that they were very close to the National
norm. The experimental group had additional disadvantages,
as it was composed of only incarcerated juvenile offenders.

The results of the evaluations (considered at the 0.5 level)
showed that there were no significant differences between the
experimental and control group on the score gain in the "Ap-
prenticeship Qualifying" test. Neither was there a significant
change of interest in either group, as shown by the "Kuder"
scores. There was. however, a significant difference in the
scores' gain in the 'Reactionaire," with the greatest gain being
recorded by the experimental group, The evaluations were
based on a gain-loss factor to compensate for the experimental
groups' disadvantage.

It was concluded that the "Building Carpentry Simulation
Garne" did provide additional instructional content, more knowl-
edge concerning labor, business, legal and financial considera-
tions, while there was no sacrifice in the traditional content or
knowledge about the mechanics of building.

*Place summary on this page only.

The events of the study indicated that the "Building Car-
pentry Simulation Game" did help to motivate most of the stu-
dents by involving them in working together and even sometimes
opposing each other. Members of the youth camp and the asso-
ciated school staff felt that the experience in hunian interaction
was a positive attribute for the experimental group.- The efforts
to manipulate other students and, in turn, their resistance to
being manipulated was an eye-opening experience, cven though
it is typical of society. The social awareness of the students
who were actively involved with their roles in the game was ob-
served to increase.

Recommendations based on the conclusions and impressions
included: 1. Simulated methodology, such as the "Building Car-
pentry Simulation Game," should continue to be used in the youth
camp Building Carpentry program. It is further recommended
that other occupational instruction simulate on-the-job and soci-
etal conditions and incorporate gaming techniques into their
course offerings. 2. A similar study should be undertaken using
larger populations and more contrasting situations of both reg-
ular and disadvantaged students.
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Statement of the Prohlem

The automobile has become an integral part of our transportation
system. At the same time it has been found that an improperly maintained
vehicle is a contributin; factor to accidents in the system. This being the
case, care of the automobile becomes an increasingly important uetivit)
among our populist tot-,. I lovv ever, the problem of what the schools should
offer to prepare people to care for automobiles, and how it should be offered
is still largely unsolved. This is the problem with which this study deals.

It was the purpose of this study to determine what instruction, in the
opinion of teacher preparation instructors and representatives from the
automobile industry, should driver education teacher preparation institu
tions and high school driver education courses offer dealing with automo-
bile preventive maintenance.

In order to answer this question a questionnaire was developed to
survey the colleges ant automobile manufacturers' representatives, asking
them to identify those items which they considered important enough to
be included in course content dealing with automobile preventive mainte-
nance from the follovving areas: the importance of teaching (1) How to
inspect certain items to determine if they are in need of repair, adjustment,
or servicing; (2) how to perform the actual rnsinteminee task; (3) how to
detect and identify a potential malfunction; ar.d (4) certain ceninal informa
tion and procedures concerning the automobile. The fifth section included
general questions concerning the opinions of the respondents toward pre-
ventive maintenance and curriculum offerings.

Description of the Methods, Techniques, and Data Used

The population for this survey was limited to the 82 teacher preparation
institutions otTering a minor and/or major in driver education and traffic
safety, as listed in a publication of the Nattonal Safety Council entitled
College and Uniterqty Safety Courses. In addition, personal interviews
with one representative from each of the following automobile companies
were conducted: General Motors, Chrysler Corporation and Ford Motor
Company.

. Prior to mailing the questionnaire, a letter explaining the survey was
drafted and a letter of endorsement was obtained from Dr. Robert E.
Gustafson, Associate Professor of Criminal Justice and Driver Education
of the Highway Traffic Safety Center at Michigan State [-university.

After three and one-half weeks a followup letter was sant to those
institutions which failed to respond to the initial mailing. The initial mail-
ing and subsequent followup letter prcJileed a 40 per cent response of
completed questionnaires. A total of 70 ciunpleted questionnaires were
received fro;n the 82 colleges and universities sampled.

Responses to the qui,stionnaire were coded for computer use and the
tabulated findings were listed presented iv ith a narrative description by
percentages. Pic responses were divided into five sections in accordance
with the areas of interest listed above.

East Lansing, Michigan
(City, State

Microfish ( )
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The Major Findings

The survey indicated that the majority of the respondents were of the
opinion that:

1. Instruction dealing with general information relating to the autoino-
bile and maintenance should be included in teacher preparation, high
school and adult driver education curriculums.

2. Teaching preventive maintenance and symptoms of mechanical mal-
function of the automobile were more important than teaching detailed
instruction of the operating principles and construction of the automobile.

3. Instruction related to the information in the car owner's manual
should be stressed in all driver education courses.

4. Of all the items listed for automobile preventive maintenance course
content, those items receiving the most favorable responses were (a) how
to determine when an automobile needs service and (b) ite,-ns related to
general information and procedures. In contrast, the items receiving the
least favorable responses by all the respondents were items related to per-
forming the actual :naintenance task.

5. The majority of the respondents indicated that instruction dealing
with the parts of the automobile that. if not properly maintained, would
contribute to an accident should receive high priority in any phase of
instruction dealing with the automobile.

The respondents from colleges, universities and the automobile indus-
try were in close agreement regarding those items of instruction which
teacher preparation institutions and high schools should offer dealing with
automobile preventive maintenance. The respondents indicated that
teacher preparation institutions should otter more detailed instruction than
the high schools.
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The purpose of this study was to construct and validate a
scale to measure the verbalized attitudes of industrial arts
teacher educators toward a Man-Technology model for the ed-
ucation of industrial arts teachers. To fulfill this purpose,
the writer proceeded in the following manner.

First, the literature dealing with industrial arts teacher ed-
ucation in general and with the Man-Technology approach to
curriculum design in industrial arts education in particular
was examined for item development. The literature concerned
with the nature and definition of an attitude and methods of at-
titude scale construction was reviewed.

Second. a list of items focusing on a Man-Technology cur-
riculum proposal for the education of industrial arts teachers
was developed by the writer and reviewed by the faculty and
staff of West Virginia University Industrial Arts Education De-
partment for content representativeness and syntax of the
statements. Those items judged representative of the content
area and suitable in syntax comprised the item pool. This pool
of items was then ckvetoped into an 88- item Likert-type scale,
in which each statement was followed by a 5-step psychological
continuum extending from very favorable to very unfavorable
toward the statement about the Man-Technolo;,-y model. The
directions requested respondents to indicate their position on
the point of view expre5.,:,,:d in the statement by checking the
response category ("Stron,41v Agree," "Agree," -Uncertain."
"Disagree," "Strongly Disa4re,.?") which most accurately re-
flected their position.

Third, the 88 -item questionnaire was malted to a rano=
sample of 200 industrial arts teacher educators selected from
a population list :venerated from the two directory lists: Indus-
trial Teacher Ed.. cation Directory: Institutions and Personnel.
l970 -?l and Anierl.::,n Cwiticil on Industrial Arts Teacher Edu-
cation Mernbersi:...) List, 1970-71, Data for selecting items to
form the final att..t.a.te scale were secured from the useable re-
turns of this sample. As a result of the analyses of these data.
which consisted of an investigation of inter-item correlations.
item-total correlations, reliability based on internal consis-
tency, and item characteristic curves, 40 items were selected
to form the final attitude scale.

Fourth. the resultant 40-item questionnaire was mailed to
(a) 50 industrial arts teacher educators who comprised a
sample of two disparate croups for test validation and (b) a
random sample of 200 industrial arts teacher educators for
test reliability. These two samples had been selected from the
population list mentioned above.

*Place summary on this page only.

All inter-item correlations for the 40 items selected for the
final attitude scale were positive and greater than .10. The
item-total correlations ranged from a low of .52 to a high of
.82, v:ith an average of .65. An internal consistency reliaLility
Coefficient Alpha of .96 was computed. A t42 = 6.002 was com-
puted between the two disparate groups' mean scores on the
scale. Finally. the reliability (stability) coefficient of the scale
was found to be .88.

Within the limits of the study, the following conclusions
were drawn: 1. The constructed and validated scale did mea-
sure the attitudes of industrial arts teacher educators toward
a Man - Technology curriculum proposal for the education of
industrial arts teachers by quantifying their response to se-
lected statements. 2. The 40-item attitude scale succeeded in
tapping a general attitude toward the Man- Technolcnty model.
3. The 40-item scale was found to differentiate between two
disparate croups of industrial arts teacher educators who were
identified as possessing favorable and unfavorable attitudes
toward a Man-Technology rationale and structure. This is evi-
dence of construct validity. 4. The attitude of industrial arts
teacher educators toward the Man-Technolni.71 model was found
to be relatively stable. Order No. 73-822, 165 pages.
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Purpose: The purpose of this study was to ascertain the
effect which stress producing situations have upon the perfor-
mance of a manipulative task by high and low test-anxious sub-
jects.

Method of Research: The investication was conducted as a
two-group, contro:led experiment. A 2 x 2 factorial design
was used with two levels of test anxiety (high and low), and two
treatments (stress and non-stress). The task consisted of
driving nails into blocks of wood. The two groups were tested
for equivalency by means of a t-test. Results of the t-test in-
dicated that the prouns were equal, therefore, data from the
experiment were subjected to a two-way analysis of variance
to ascertain any main effects attributable to the independent
variables: test anxiety levels, and treatments.

Finings: The two-way analysis of variance failed to reveal
a significant difference in nail driving ability between the high
and the low test-anxious subjects when both treatments were
compared simultaneously, nor was there a significant differ-
ence found between the stress and non-stress treatments when
anxiety levels were compared simultaneously. It also failed to
reveal a significant interaction between treatments and test
anxiety levels.

The analysis of the hammering errors failed to reveal a
significant difference in errors between the high and the low
test-anxious subjects when both treatments were compared
simultaneously, nor was there a significant difference in er-
rors between the stress and non-stress treatments when the
test-anxiety lCVeIS were compared simultaneously. The anal-
ysis also failed to reveal a stentlicant interaction between
treatments and test anxiety levels.

Conclusions: Inasmuch as the linrlines of this experiment
failed to show a si!.:nificant difference in the eft of stress
producinc situations trom thet of non-stress producing situa-
tions in the quantitative output of either Mei or low test-
anxious subjects the perturniance of ;1 manilellative task, it
is concluded that under the cor.dit:ons of this experiment,stress
does not ienificantly effect the quantitative performance of a
manipulative tasi:.

Inasmuch as the finciines failed to reveal a sib nificant dif-
ference in the effect of stress producin situations from that
of non-stress producing situations in the qualitative perfor-
mance of a manipulative by either high or low test-anxious
subjects, it is concluded !h.11 Whit' l' the conditions of this ex-
periment. $1ress does not sieneicantly effect the quality of
manipulative performance.

Inasmuch as the :incline.; ot this experiment failed to show
a difference in the manipulative performance of hezh and low
test-anxious subjects stress producing situations, it is
concluded that under r he conditions of this eeperinieut, stress
does not se:nate:nal,/ effect tile manipulative performance of
high and lo%;. testaexious
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SCOPE AND METHOD OF STUDY: This study is an at-
tempt to evaluate a Teacher Education Master's degree pro-
gram in Electrornech:miz:al Technology. The program was
federally funded and operated through the School of Occupa-
tional and Adult Education in conjunction with the Department
of Technical Education at Oklahoma State University. There
were fifteen graduate fellows initially involved in the program,
with thirteen graduating at the end of the fourteen month period.
During their fellowship period, these fellows were allowed to
participate in a developmental program for training Electro-
mechanical Technicians. Through formal course work and
classroom contact with the two-year technician trainees, the
fellows were able to gain a thorough insight Into the concepts
of this third generation technology.

One objective of this study was to show if a more positive
or negative attitude toward Electromechanical Technology was
developed during the fellowship period. Another objective was
to demonstrate that the Electromechanical fellowship pro-
gram could develop Electromechanical Technology competen-
cies. The third objective was to show the subsequent career
activities of the participants upon completion of the pro-
gram.

Two research instruments were used to evaluate five of the
seven research questions. A semantic differential was admin-
istered in a pre-, mid-, and post-test situation, and a follow-up
questionnaire was sent out eight months after graduation of the
fellows.

FINDINGS AND CONCLUSIONS: There was a significant
positive attitudinal change in the population toward Electro-
mechanical Technology from the beginning to the end of the
program. Those participants with an electronics background
generally related more positively to the electromechanical ap-
proach to electronics, mechanics, physics, and electronic-
chanics than did those with physical sciences or related tech-
nologies backgrounds over the duration of the program. The
electromechanical approach to mechanics and physics was weak
during the first half of the program but became much stronger
and more relative in the latter part.

The participants developed competencies in Electrome-
chanical Technology as evidenced by their ability to develop
laboratory instructional materials, conduct an occupational

*Place summary on this page only.
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analysis, and instruct in a two-year Electromechanical Tech-
nology technician training program.

Five of the thirteen graduates returned to their original in-
stitution. Two of these began teaching or directing a program
in Electromechanical Technology. Two other graduates obtained
employment relating to Electromechanical Technology while Six
of the graduates did not seek, or were unable to find, a teaching
position relating to this discipline. Two of the graduates ac-
cepted teaching positions in secondary programs of which one
was committed to Electromechanical Technology.

Order No. 73-15,140, 125 pages.
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Purpose of the Study Findings

With the growing demand in business and industry for em-
ployees with technical writing skills and knowledge, this study
was planned principally: (1) to determine whether the present
technical report writing curriculum was fulfilling the emp oy-
nient qualifications desirable of potential employees, and 12) to
determine whether there was a difference in the perceived cur-
riculum content of technical writing by Texas public junior col-
1"ge instructors and training supervisors in business and in-
"strY The secondary objective was to determine whether
there was a difference in the Texas public junior college in-
.tructor's qualifications to teach technical writing and the qual-
ifications perceived as needed by the training supervisors in
i.usiness and industry.

Procedure

Questionnaire surveys were made of two groups of subjects
in Texas: (1) instructors of technical writing employed in
I exas public junior colleges, and (2) training supervisors in
tuhiness and industry. In the first group were 46 instructors
of technical writing in Texas public junior colleges. The
seconn :trout) consisted of tz.s training supervisors in business
and industry. The business training supervisors were all
members of American Society for Training and Development.
Houston Chapter. and the industry training. supervisors were
all members of American Petroleum Institute. District 3 (Gulf
Coast). only those members residing in Texas received ques-
tionnaires. Two questionnaires were constructed. pretested.
revised. and mailed to the subjects. After allowing 35 days to
reply, returned questionnaires were edited and processed. Per-
centage distributions were based on the total number nt usable
questiou.naires received from each group. Data received iron
questionnaires were processed, analyzed. and interpreted for
91 subjects.

*Place summary on this page only.
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A principal finding was that instructors of technical writing
in Texas public junior colleges agreed with only 50.00 percent
of the curriculum content items perceived as Essential or Im-
portant by the training supervisors in business and industry.
Also, in the Moderately Important curriculum content category
the instructors agreed with only 33.33 percent of the content
items selected by training supervisors in business and industry.
The study also disclosed that training supervisors in business
and industry perceived three or four technical writing courses
necessary for an individual to be adequately prepared as a tech-
nical writer. Yet, 90.48 percent of the instructors of technical
writing in Texas public junior colleges suggested one or two
courses in technical writing as sufficient. The data also sug-
gested that the junior college instructor of technical writing
did not possess all the professional, academic, and experience
qualifications necessary to teach. technical writing, as per-
ceived by training supervisors in business and industry.

Conclusions:

While other subordinate conclusions were drawn, the major
generalization was as follows: the technical report writing
curriculum, and those who teach technical writing, need to be
redirected in the future if the employment needs of the students
are to be realized. Order No. 73-22,914, 173 pages.
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Community colieees across the nation currently enroll more
than two million students, many of whom would not have been
admitted to institutions of higher education without a non-
selective, open-door policy. As a matter of fact, several re-
search studies have snown that apor,-,,--iteb. one-third of the
students who enter a conim.unity not taken a sec-
ondary school course of study which would permit them to enter
a four-year college or university.

Included among those who have not completed a high school
college preparatory program is a group generally referred to
as vocational technical bludents. Althoa,h the number of re-
search studies directed at community students has in-
creased during the past five years, very few research Worts
have been directed at graduates of vocational technical programs.
Thus, there exists a dearth of information and normative data
on this segment of the community college student population.

This research sr:J.-it- focused on thrce general areas. First,
this study compared 220 male VT graduates and 200 male CP
graduates with regard to college graduation and Troup member-
ship and six intellectye variables (ACT English, mathematics,
social studies, and natural science test scores:
Qunnt; anti high rank). Second, an atitnipt was made
to assess the currici.:lar enrollment patterns of the 229 VT
graduates as they pursued community college programs in one
of three general areas: (1) a college career program related
to their secondary school curriculum; (2) a college career pro-
gram unrelated to their secondary school curriculum; or
i3) a college transfer program. Third, the study examined the
three VT classifications with regard to the sante six variables
and attempted to develop a model called the Joint Probability
Index, a combination of predicted group membership and pre-
dicted success conditioned by membership (a first semester
GPA of 2.00 or better).

The subjects were selected from two comprehensive com-
munity colleges in Eastern Pennsylvania with a combined en-
rollment of more than 4.000 students. The ex-post facto exper-
iment was designed to identify students who had begun their
post-secondary progrants during the years 1967-70.

The following fypotheses were tested: (1) there is no rela-
tionship between graduation and croup me -.bership for CP and
VT graduates; (2) there is no difference between CP and VT
graduates with regard to ACT scores in English. mathematics,
social studies, and nat7Iral scienr,, 10, aid high school class
rank; (3) there is no relationship between graduation and group
membership for VT students enrolled in related career, un-
related career, and transfer programs; Note: To develop the
Joint Probability Index the next four hypotheses were tested:
(4) there is no difference among the three VT groups with re-
gard to the six variables: (5,6.7) there is no difference between
the correlation coefticlents of the six varlahles and zero for

unrelatoti and transfer pror,ranis. Chi-square and
rn.:tivariate analysis of variance were the two primary statis-
tical techniques used in the study.

E.R.I.C. ( )

The four important findings in the study were:
1. VT and CP students were significantly different with

regard to the six intellective variables as measured by multi-
variate analysis of variance.

2. VT and CP students were not significantly different in
their graduation and membership associations as measured by
chi-square.

3. VT students enrolled in related, unrelated, and transfer
programs at one college were not significantly different with
regard to the intellective variables and graduation. The VT
students at the other community college did differ significantly
on the intellective variables and on the graduation and member-
ship associations.

4, A sophisticated, efficient, and useful Joint Probability
Index which combined the probabilities of group membership
and success within that group could be developed.

It was concluded that although the CP and VT students dif-
fered on the six variables, they did not differ in their graduation
and membership associations, suggesting that although the two
groups were dissimilar, they were, In fact, similar in their
persistence toward graduation. Also, approximately 46 per
cent of the VT graduates enrolled in related community col-
lege programs; 21 per cent in unrelated career programs; and
33 per cent in transfer programs. Finally, the Joint Probabil-
ity Index appears to be an effective tool for counseling and ad-
vising purposes because it is derived from student character-
istics (intellective variables) as well as front the probabiiittes
of membership in a group and success conditioned by member-
ship. Order No, 73-23,800, 180 pages.
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3. Area labor (manpower) supply data would be utilized in
long-range planning to coordinate training opportunities to
market needs, thereby modifying occupational si ill training
opportunities.

4. It was found that three data categories--enrollment by
occupation, vocational Interest and population data - -would be
used primarily to plan for efficient resource use (faculty,
equipment, and space).

5. State and district directors are reluctant to use sec-
ondary data in all categories except population data.

6. Both state and district directors placed strong emphasis
on the use of student follow-up and placement data in long-
range planning.

7. Long-range planning data needs to meet the vocational-
technical training needs of isolated groups (handicapped, dis-
advantaged, etc.), required data other than those needed to plan
for the general population. The respondents Indicated a reli-
ance on data from specialized governmental agencies and re-
search specialists to provide information that would permit
more efficient resource use in this area.

The ever increasing expenditure on education has brought
public awareness and concern to bear upon the degree to which
these funds are utilized effectively.

Administrators in vocational-technical education are faced
with an exceedingly complex problem of appraising the effec-
tiveness of present resource allocation and making realistic
long-range plans for future change and improvement.

The general problem is what data and information are rele-
vant tr, the development of effective long-range program plans
in vocational-technical education?

Design of the Study

'Mc basic plan of the study was to identify facts, informa-
tion, or data that would be most helpful in developing realistic
long-ran7( plans for vocational-technical programs based on
concrete objectives.

The literature that related to the problem as stated was
thoroughly reviewed. Based upon the literature a tentative data
model along with the criteria to evaluate these data was de-
veloped. The tentative data model and criteria were used to
construct the survey instrument which was pre-tested and sub-
mitted to state and district directors. The responses were then
tabulated, analyzed and evaluated. The findings were utilized
to modify the tentative model, resulting in the model recom-
mended for implementation.

Model application consisted of utilizing the model to com-
pare the data actually used in a long-range state plan to that
data which the model indicated would be most effective.

Tentative application of the model was made to develop a
data system upon which to base an effective long-range pro-
gram plan for vocational-technical education.

Major Findings

Selected findings from the study follow:
I. The most Important information needed at both a state

and district level for luny- range vocational-technical program
planning is Information of the present and future market demand
for occupational skills.

2. The principal use of market demand data was to assure
that present and future skill opportunities made available are
those with the greatest likelihood of being utilized.

*Place summary on this page only.

Implications

The findings of this study and the model developed provided
administrators in vocational- technical education Information
about the data most relevant in resource allocation for effective
program planning.

The criteria developed to measure the adequacy of existing
and future long-range plans are related to the data most likely
to assist in accomplishing the purposes for which the long-
range plans are formulated. Order No. 72-23,791, 112 pages.
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The purpose of this study was to ascertain the relative ef-
fects of traditional contiguity, varied contiguity and integrated
contiguity on the achievement of informational content and the
performance of a psychomotor task.

The population for this study consisted of seventy-three stu-
dents from grades five, six and seven of which sixty students
were randomly selected from the upper and lower forty per cent
of the I. Q. scores. This investigation was conducted using a
randomized block design wherein the independent variable was
the type of contiguity provided in relating informational content
and psychomotor activity. The dependent variables were infor-
mational achievement as indicated by a cognitive test and psy-
chomotor performance measured by evaluating a completed
psychomotor task.

The informational content selected for this study pertained
to series-parallel circuits and basic radio theory. The two-
part psychomotor task consisted of assemblying a series-
parallel circuit and a crystal radio set.

Analyses of the two circuits were performed in an effort
to identify the (1) technical related information (2) manipulative
sequence and (3) theoretical concepts for use in the three pre-
sentations. From these analyses, a script was written for each
of the three treatments and a slide series was prepared.

As specified by the treatment, each student was exposed to
identical presentations of content and performed identical psy-
chomotor tasks with differences only in contiguity. Traditional
contiguity was provided by presenting theory followed by tech-
nical related information and psychomotor performance. Varied
contiguity was attained by presenting technical related informa-
tion, and performance of the psychomotor task followed by pre-
sentation of theoretical concepts. Integrated contiguity was
provided by presenting segments of technical related informa-
tion, theory and psychomotor performance.

A two-way analysis of variance was computed for cognitive
test scores and psychomotor task scores. The analysis re-
vealed a significant difference among treatment mean scores
for the cognitive test. A Tukey (13) posteriori test among mul-
tiple means revealed that the mean score for the treatment
group receiving varied contiguity was significantly higher than
the mean for the group receiving integrated contiguity. There
was a significant difference between the high and low mental
ability groups bu, there was no significant interaction between
mental ability and informational achievement.

*Place summary on this page only.

Analysis of the psychomotor performance scores revealed
no significant difference among treatment mean scores. Also,
there was no significant difference between the psychomotor
scores of the high and low mental ability groups. There was
no significant interaction between mental ability and psycho-
motor performance.

In view of the finding of a significant difference among the
mean scores of informational achievement, it was concluded
that the achievement of students exposed to traditional con-
tiguity or varied contiguity will be higher than the achievement
of students exposed to integrated contiguity. Educators can
expect students of high mental ability to have a higher level of
informational achievement than students of low mental ability.

Since there were no significant differences among treatment
mean scores for psychomotor performance, it was concluded
that psychomotor performance is not effected by contiguity.
Educators can expect no significant difference in psychomotor
performance between students of high mental ability and low
mental ability.

Order No. 73-21,850, 101 pages.
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The study tested the predictive validity of the author's
placement/selection Hyde-Scales. The objective was to ascer-
tain whether, from prescreened students who had expressed a
desire to enroll in a particular vocational program, the stu-
dents could be objectively and reliably counseled and those who
could best benefit be placed in that particular program. The
study sought to determine the relationship between students'
scores on the Hyde-Scales and their nrformance in their re-
spective vocational courses.

The study involved approximately 400 students at three
Ohio scho,ols in the areas of Auto Mechanics, Cosmetology.
Child Car.. Distributive Fducation, Occupational Work Experi-
ence. Drafting and Stenography.

The use of the Hyde-S- s as a performance/prediction
tool is an attempt to obje .21y record and relate ail variables
which guidance personnel nnrmally evaluate as they interview

ari counsel students. The criteria Include certain standaru-
ized tests and academic grades, and other variables which the
author or school feel are predictive: e.g attitude. program
interest, teacher and coarn-,elor recommendations. motivation.

The scales were developed by each school's ;guidance de-
partment vith the author's help. Scales were constructed for
each prov,ram using the criteria available to that school. weight
in the criteria with point values on a dual scale or Hyde-Scale
apprnach.

At the end of the 1971-'i2 school year the counselor ranked
the students that had selected each taxonomy being inyestw,ated.
The counselor applied the appropriate Hyde-Scales to these
5tficlents. This score nave each student a rank predicting his
success in that program.

At the nd of the 1912-73 school year the instructor ranked
his students relative to his desire to vomit-Y.. each student, and
ranked each one's aL.1(itillIC performance In the course.

The four basic variable evaluated were the Hyde-Scales
(H-S), the counselor's prediction (C-P), student's job pro-
jection (.1-1'). and the student's grade average (G-A) The data
was evaluated with the :.;pearnian rank correlation (11110) and
the Kindll coefficient ol concordance.

The study examined the relationship between the students'
scores on tin: Ityde-Scales and the counst.lor's rankin4 of the
students' prnhable perfnroninee in the vocational course, as
well as the rulation,hip bet.veen the c,-unselor's ranking of the
students' probable performance and the students' actual per-
Inn-glance (as measured i:rade average and instructor

Similarity of the correlations in all the vocational areas
tested sui.;:ests that the Hyde-Scales could prove valuable as
a general' AI 't1 precttellr.n :ilstrl:rnent for any school offe:inr,
vocational pro,:sratns, and actually correlated high in ten of 14
applicable cases.

, No. of pages in report 128
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Conclusions concerning the value of the Hyde-Scales are:
(1) The Hyde-Scale correlated with the performance vari-

able (combination of J-P and G-A) at an overall level of .62
in the skill areas, with the highest individual taxonomy corre-
lation In Drafting at .89.

(2) The Hyde-Scale could outpredict the counselor. The
predictive ability of the Hyde-Scale (by consensus) was supe-
rior in 14 cases; the counselor, in four.

(3) The construction of a Hyde-Scale made it possible to
convert any subjective criteria to objective criteria.

(4) Because they had a part in it and understood the pro-
cess, instructors were more satisfied with the selection sys-
tem and better accepted the students selected for each program.
Thus greater rapport grew between guidance and teaching per-
sonnel, brought about by working together on the scales.

(5) The Hyde-Scale approach is easily adapted to almost
all the information used in any school guidance system and,
thus, enables the counselor to document his counseling and
rationale for placement of each student without unreasonable
use of additional time or money.

(6) Counselors felt more secure with the scales which af-
forded them objective backing.

(7) An independent study found it significant (below the .05
level) when the Hyde -Scale score was compared to employment
of graduates relative to their area of training.

Order No. 73-26,847, 128 paces.
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This was a study et selected asprrts of pre-service business teacher
education in the Untied States, Engt:lid,- and Wcst Pa1.1stati. Aspects se-

lected for the stird included philosophy and objectices of the programs;
organization, adolinr.tratior. ai:J supet snaJn: and curriculum practices.

The primary parpoce of the study vas to determine successful princi-
pies, practices, and procedures (especially in the two advan:ed countries
generally considered w have well developed programs of pre-service busi-
ness teacher education) conic of which nttelit be adapted to improve pre-
service business teacher education in West Pakistan.

The Procedure

The study or pre-service business teneher education was based upon
data obtained from three major sources: (1) literature and research avail-
able dealing with the specific aspects considered for each of the three
countries (2) departmental minutes or memoranda and ofTic al bulletins of
5de-tied educational institutions having pre - service business teacher cduca-
lion programs, and (3) visas to selected business teaeher cductition institu-
tions, which made it rossible for the ins ectigator to observe Oleic programs
and have intervic.a s v:ith the administrative and instructional personnel
involved in them, Uservationc and intervies% s, bo:h in the 11nited .Stats.s
and abroad, were recorded through note - taking and by tape recorder. The
data gathered were thed as the basis for the report describing business
teacher education in the three countries. .

Green/ Steemenr of Findings
It was found th3: consider:1)1y more attention has been given to setting

forth well defined philosophy and objectr. es in the United Staks tlt tit in
either England or West Pakistan, but Ilia,. boil' of the laser countries are
now giving considerable thaught to the direction in which pc-service
teacher education should go. The pat torns of organi2ation, adinint:tration,
and supervision among the three eciuntrie; are quite dillerent, Icii...ctinp the
difference in their cultures and pa terns of their total it:ti:min:1,d prozianis.
In each of the three eomit ries, the attempt tc made to prcide some bance
in the education of business tuachers by requiring that programs require the
prospective bitcmesc teacher in complzte woy1s in general cdn--atiort busi-
ness subject-matter. anti ofessional education. Certain principles and
practices adhered to in the United St.::: and En:tland have implications
for the improvement of pre-service busines; teacher education in West
Pakistan.

Order No. 70-15,541 M 54.45; X 817.55. 387 pages.
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Conclusions:

The purpose of this study was to evaluate the effect of
the Industrial Arts Curriculum Project's The World of Con-
struction- as compared with the effect of traditionally taught
industrial arts on both cognitive development and attitudes
toward industrial arts of junior high school students enrolled
in industrial arts within the United States Dependents Schools,
European Area (USDESEA). A control group of comparable
students who were not enrolled in industrial arts also was
compared in the cognitive domain of learning.

Methodology:

The student sample consisted of 148 -World of Construc-
tion- students. 141 students of traditional programs. and 138
non-inclustriat arts stuaents. ocnoois were selected so that
there was a similar distribution of father's rank in each group.
The two cognitive measures, administered to all three
groups, were the IACI'-developed The World of Construction
Comprehensive Examination and the Ecinc."ional Testing Ser-
vice's General Industrial Arts Test. Attitudes of the two indus-
trial arts groups were measured by the General Scale of Atti-
tudes of Junior High School Industrial Arts.

A modified posttest-only control group design was selected.
The it iependent variable in the study curriculum. The de-
pendent %ariables were cognitive achievement and attitude. At
the Computer Center of the University of Southern California
the data Were subjected to multiple t:tests, with reading scores,
mathematics achievement scores, verbal I.Q. and nonverbal
I.Q. scores as covariates for the cognitive data.

Findings:

Significant differences at the .01 level were found In
favor of "The World of Construction' students over traditional
and non-Industrial arts students on The World of Construc-
tion C_ omprehensive Examination, and m favor of both indus-
trial arts groups over the control group on the General
Industrial Arts Test. There were no significant differences
between the two industrial arts groups on the traditionally
oriented General Industrial Arts Test of in attitudes, or be-
tween tadtionnl and non-Industrial arts students on the IACP
instrument. Scores on bokli cognitive measures correlated
rather highly with reading levels.

*Place summary on this page only.

Findings indicated that of the three test instruments
utilized, only the test related to The World of Construction"
content discriminated between students of the :ten, program
and students in traditional classes. The following conclu-
sions also were indicated: (1) Non-industrial arts students
in USDESEA failed to obtain the knowledge of tools and
machines commonly taught in industrial arts courses. (2) In
the area of cognitive achievement, -The World of Construction'
could be considered a successful curriculum for USDESEA
students.

Recommendations:

The following recommendations are offered: (1) Cognitive
measures dependent upon reading ability should be utilized with
caution in industrial arts classes. (2) It is suggested that
the IACP curricular program be implemented more exten-
sively and that industrial arts courses be made available
to all USDESEA junior high students. (3) Thel'e are impli-
cations for further research into the IACP instructional
Frogram, as %yell as into other innovative industrial arts pro -
grants, attitudes towards industrial arts, and needs of non-
industrial arts students.

Order No. 73-14,413, 108 pages.
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Problem: The problem of this study was; (1) to discover
the forces that influenced the development of vocational educa-
tion in the United States; (2) to give the status of vocational
education in Pakistan; (3) to describe the major forces effect-
ing the development of vocational education in Pakistan; and
(4) based upon the three mentioned areas to, make recommen-
dations for the improvement of vocational education in Pakistan.

Procedure: The history of vocational education in the
United States was traced for the purpose of identifying the
forces that influenced the development of vocational education
in the U.S. A description of vocational education in Pakistan
was made. Major forces were studied in the perspective of
Pakistani society. Based upon the study of developmental his-
tory of American vocational education and the analysis of the
social forces operating in the Pakistani society, conclusions
were drawn. From the conclusions, recommendations were
developed for vocational education in Pakistan.

Findings and conclusions: (1) Many forces -- political, demo-
graphic, economic, social, and technological- -have had influ-
ence upon the development of vocational education both in the
U.S. and Pakistan. (2) Education in Pakistan has been accepted
as an investment in human resources, therefore planning takes
place at the central level in order to increase the investment
and improve the economic growth of the country. (3) In Paki-
stan vocational education does not generally form part of the
secondary school program. It is imparted in a variety of in-
stitutions under different auspices and with different philoso-
phies. (4) The two countries differ in terms of philosophy of
vocational education. In the U.S. it is designed to meet the
needs of both individual and society. However in Pakistan,
society's needs seem to be the only rationale for vocational
programs. (5) Vocational education in the U.S. is carried out
under public supervision and control. In Pakistan, it is con-
trolled by government agencies. (6) In the U.S., public interest,
professional and political organizations, and government agen-
cies have played a significant role in the pron....)tion of voca-
tional education in the country. Whereas in Pakistan, general
public, and professional organizations have had little impact
upon the planning and functioning of vocational education.

*Place summary on this page only.

Recommendations: Attention should be given by those in
policy-making positions to the strides made in vocational eciu
Cation in the U.S., as pointed out in this study, with particulal
reference to the forces which brought about change in voca-
tional education in Pakistan. (2) Non-formal avenues of train
ing should be provided for those students who do not go into
secondary education or will drop out from schools, or migral
to urban areas to seek Jobs in industrial occupations. There
is a need to make vocational programs relevant to Pakistan's
essentially agricultural economy. (3) Retraining of administl
tive and specialized personnel is essential for efficient opera
tion of vocational programs. To keep up with modern develoi
ments in other countries, exchange programs should be work
out with countries which have developed vocational systems c
education. (4) In order to get public participation and cooper
tion, authority should be delegated to the lower echelon of ad.
ministration. Experimentation should be carried out which
would place responsibility for curricular development at the
local level. (5) Since professional organizations have had im
pact upon the development of vocational education in the U.S.,
measures should be taken to provide a forum for such proles
sional groups in Pakistan. Order No. 73-10,830, 178 page
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The experimental aspects of this research measured the
effect of cognitive and affective achievement of systematic
self-evaluation by students of their work in beginning mechan-
ical drawing, classes. The system used involved both process
and end-product evaluation and allowed each student to sub-
stantially determine his course grade.

Three high schools, five teachers, and two-hundred-sixty-
six students comprising fourteen classes participated in the
study. Each teacher had an equal number of classes assigned
to "control" and "experimental" treatments with students in
the former being evaluated in the traditional way by their
teacher and those in the latter evaluating themselves. The
experimental phase of the study operated through an entire
school year and produced the following results.

By analysis of variance of paired treatment means --

(1) superior cognitive achievement of self-evaluating
classes was found to be significant.
Obtained F = 13.333 with 1 and 6df.
(See note below)

(2) superior affective achievement of self-evaluating
classes was not found to be significant.
Obtained F = .5557 with 1 and 6df.

Note: Superior cognitive achievement of self-evaluating
classes must be accepted with reservation because
efforts to control the student variable "IQ" were
found to have failed. Data collected at the conclusion
of research showed experimental classes having
higher mcan IQ's.
Obtained F = 12.957 with 1 and 6df.

While a true test of the major hypothesis of this study was
confounded by the failure to control the IQ variable, the viabil-
ity of self-evaluation as an alternate procedure for determining
grades was demonstrated. Furthrr, both teachers and students
who used the system suggest it has other positive values which
this study did not attempt to quantify but which constitute pos-
sibilities br further research.

Order No. 73-24,013, 144 pages.
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This research was conducted to determine the premise for
using instructional guidelines which would enable junior and
senior high school students to develop an abstract understand-
ing of a technical principle (concept!. The means for accom-
plishing th:s involved sztt.lyin; the effect verbal and nonverbal
instructional media had on concept learning.

The problem was to determine if the verbal instructional
medium complementing the nonverbal instructional medium
(NV Vc) would result in students developing a higher level
of abstract unde.rstandirn! of a pre-selected technical concept
than the use of the verbal instructional niediurn (VI alone or
the verbal instructional medium supplementing the nonverbal
medium t!.1* - TheThe three instructional guidelines were
based upon approaches sw;gested by Gagne. The role of the
verbal and nonverbal instructional media were operationally
defined by the use of Gagne's hierarchy of learning conditions
and suborainate hierarchy.

The study was based upon the need for students to develop
a higher level of abstract understanding of inuustrial arts
subject matter. This premise was baseu upon a review of
literature related to major industrial arts curriculum plans de-
veloped during the last fifteen years.

The procedure used for conducting the study involved (a) se-
lecting a technical concept, (b) tit; a subordinate hier-
archy, (c) writing test materials to IlleaSi Ire abstract learning,
(d) writing scripts and produc inr. video -taped lessons, (e) de-
termining the reliability of the tostr, itiontqyll',7, the sample,
(g) collecting the data, and thl amity the data, The testing,
materials con3isted of a final tasi; jest, a transfer test. and a
learning achievement test. The finai nisi test was designed
to determine the ability of students to interrelate the attributes
of a technical principle into a mennin7.1111 v:11C.e. The transfer
test determined the students' abilities to use their newly-
acquired cognitive capabilities to solve contextually-related
problems. The amount of verbal knowledge the students ac-
quired was measured by the learning achievement tests. The
final task and transfer tests were designed to measure the
amount of abstract learning.

*Place summary on this page only.

(City, State)

E. R. I. C. ( )

Data collected were analyzed (a) by determining significant
differences between the NV + Vc, V, and NV + V, treatment
means on each test at the junior and senior high sch:x)I level
and (b) by determining if treatment was a significant variaUe
for predicting student performances on the three tests. At the
junior high school level, the NV + Vc and V treatment means
on the learning achievement test were significantly different
from the NV + V5 mean. There was no significant difference
between the NV + Vc and V means. No. significant differences
were determined between the three treatment groups on the
final task and transfer tests. Treatment was identified as a
significant variable for predicting student performances on the
Learning achieement test. At the senior high school level, the
NV + Vc anti V treatment means were significantly different
both from each other and from the NV + V, mean for all three
tests. Treatment was identified as a significant variable for
predicting student performances on the three tests.

The results of the study indicated that (a) the guidelines
used tc plan the verbal medium complinenting the nonverbal
menium (NV + 1,7,) lesson resulted in students acquiring the
largest amount of abstract understanding of a technical prin-
ciple and (b) intellectual maturation had an effect on students'
abilities to develop an abstract understanding of a technical
principle. The ideatification of the NV 4 Vc instructional guide-
lines could help industrial arts teachers become aware of the
need to (a) discriminate differences between the subject matter
of industrial arts and instructional procedures and (b) inter-
relate unique characteristics of both in order to develop a
teaching strategy which emphasizes abstract learning.

Order No. 73-823, 481 pages.
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The purpose of the study was to develop a plan of trade and
industrial education for Iran. This study was threefold: (1) to
determine the need for a trade and industrial education program
in Iran: (2) to design a functional program to meet the needs for
training skilled manpower for Iran: and (3) to make suggestions
for the implementation of a trade and industrial education pro-
gram in the educational system of Iran.

Data for the study were obtained through: (1) questionnaires
responded to by selected trade and industrial education special-
ists in the United States: (2) available literature concerning
trade and industrial education programs in the United States;
(3) available literature and statistical information concerning
Iranian ger.eral, vocational and technical education; and (4) sur-
veys and reports published by UNESCO. the United Nations, and
the Agency of International Development. Through an analysis
of the materials collected. relevant data for the problem of the
study were used as a foundation in developing a plan of trade
and industrial education which could be beneficial to Iran.

From the evidence revealed by the study it was concluded
that it is necessary to plan trade and industrial education pro-
grams to solve the needs for skilled manpower and the educa-
tional needs of individuals in Iran. This study further revealed
that selected procedures and characteristics utilized by trade
and industrial education in the United States are applicable for
establishing a trade and industrial education program for Iran.
These selected procedures and characteristics may be adapted
to meet the needs of the educational system ac well as to fit
the requirements of various geographical localities.- Adjust-
ments need to he made so that trade and industrial education
programs are not segregated, but offered at each level of edu-
cation in Iran. Guidance and counseling services need to be
extended from the junior hij.t through all educational levels so
that students will be directed into the programs best suited to
their needs and interests. Finally, the proposed model plan
may be used as a guide to implement the curriculum as set
forth in the educational reform to serve the students with a
broad range of interests r.nd abilities.

*Place summary on this page only.

On the basis of the conclusions drawn it was recommended
that Advisory Committees be organized on state and local levels
for the purpose of bringing together education, management, in-
dustry, labor, employment services and professional people
and representatives from other groups who are concerned with
the welfare of the students and the needs of. industry and the
national plan for economic development. Provisions should be
made to enable students to transfer from one type of educational
program to another, particularly between vocational and aca
demic education without the restrictions of a qualifying exam-
ination. For the Schools that are not equipped with an adequate
amount of laboratory facilities, mobil unit facilities, or some
type of area schools should be initiated. Steps should be taken
through the Iranian Ministry of Education to authorize school
administrators to establish an employment office for the purpose
of placing trade and industrial graduates into an entry level job
according to the training they have received. Finally, this study
be considered by the Iranian Ministry of Education and the Di-
vision of Manpower Development for possible implementation
with the hope that trade and industrial education becomes an
integral part of the total educational program in Iran.
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Purpose.-To P.S_:ec3S the present and desired levels of
participation of administrative clealia; with pol-
icies and practices in the cdministratier. of multiple-
teacher vocational agriculture departments in the United
States.

Method.--Inquiry forms were mailed to 209 school ad-
ministrators and 210 teachers of vocational agriculture
In 419 high schools in continental United States and Hawaii
considered to have multiple-teneher vocational agriculture
departments, 'Miro hundred and seventy-nine usable in-
quiry forms were returned. Data were collected regard-
ing the status of multiple-tcaeher vocational agriculture
departments, present and desired extent of participation
of admialstrative az,cri::: dealing with existing and desired
policies and practices and administrative practices in use
and de5ired.

Findings and interpyrtations.--The administration of
multiple- teacher vocatiomil ae.ricalture departments
should be of concern due to the problems encountered be-
cause of s^hool size, extensive facilities, scope of the
educational, offerings, rvimber of people served andr.amber
of individuals involved in the administrative processes.

The roles of the administrative agents. advisory
council, superintendent, principal, department head, other
teacher(s) and all teachers, varied from school to school
as well as by policy end practice. Depending upon.the
organizational structure in use, the department head and
all teachers have emerged into strotic, administrative
roles, followed in ender bv the principal, ci!_her teacher(s),
superintendent and advisory council. The advisory council
and other tea.-...her(s) participate more exlem;ively in cur-
riculum policies and pratitice:; than they do in general or
personnel policies and practices. The superintendent and
principal participate at a high level in personnel policies
and practices.

There is in fa :t the desire for a continued democratic
approach in the anmiiii:i.tratien of maltiple-teacher depart-
ments. No sharp rences were evident between re-
6Ponses of administrators and teachers.

All administrative ai:Cros thontiinderfaand the poli-
cies and practices a wliieit they rou.t.t a more im-
portant rule, ne

Advisory council--altmidiru meetings of the board of
(ducat iiin; or L1,1 ; t':( I :II-

ides to the board of education and practices to the super-
intendent; formulating objectives as the department; re-
viewing the curriculum, courses of study and FFA pro-
gram-cf-wcrk; formulating standards for farming
progair.s; deciding what courses to oiler for young and
adult farmers.

Superintendentattending meetings of the advisory
council; selecting the l'FA Chapter Advisor; reviewing
the curriculum, courses of etude and FFA program-of-
work; deciding what courses to offer for young and adult
farmers. .

Principalattending meetings of the board of educa-
tion and advisory council; sugiTesting new or changed ad-
ministrative practices to the superintendent; selecting the
FFA Chapter Advisor; reviewing the curriculum, courses
of study and FFA program-of-work; deciding what courses
to offer for young and adult farmers; m;d:ing classroom
visitations.

Department head -- attending meetings of the board of
education; su;;,-,esidng new or changed adininistrati7e pol-
icies to the board of education and p. ices to tile super-
intendent; making classroom visitations; authorizing pur-
chases.

Other tacher(s)--attending meetings of the board of
education; suggesting new or changed administrative prac-
tices to the superintendent.

All teachersattendinn meetings of the board of edu-
cation; su,...-titine e changed adminii-trative prac-
tice:: to ft..: superintendent; authorizing piirehases.

hespoiniinitS favored increased use of the policies and
practices of an advisory council: a ciPtiiituaii d
departmeat head; *eclat teachers for young and ac.. It
farmer classes; weekly or monthly calriiiars of teaching
duties; P:occ.tional ai*riculturi: students enrolled from
other school districts with high schools; teachers whose
specialties match the situation provide oit-farm instruu-
tion; students frowned according to the vocational objec-
tives; school year employment for some teachers; a
reduced teaching load for the department head.

Microfilm S3.1;5; Xerox $13.50. 208 panes.



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Jobe

Exact Title

cation

(Last name)
Max

(First name)

Edward
(Middle name)

Administrative Aspects of State Advisory Councils on Vocational

Degree granted

Granted by

Ed. D. , Date 1972

University of Georgia

No. of pages in report 83

Athens/ Georgia
(Name of institution)

Where Available: Microfilm (X) Microfish ( )

The purpose of the study was to determine the relative im-
portance of selected functions of State advisory councils on
vocational - technical education. The study attempted to deter-
mine the proo..bility of a2compi.shiag [hose functions with select
staff,...-.gpatt.:rns aad administrative crs..anizations as perceived
by Stlat: d.trectors of v,.:zation.-i.1 education and chairmen of State
advisory councils on vocational education.

Ti:c :indirg; of this study may be of value to those persons
responsible for State advisory councils on vocational education
to deterinining appropriate functions and administrative organ-
izations for their councils. The study may be of value to other
lay advisory groups to governmental agencies.

The findings of the study indicated a general agreement on
the relative importance of the nine selected functions for State
advisory councils as perceived by the advisory council chairmen
and the State directors of vocational education. Both groups
chose the functionevaluation of programs, services, and ac-
tivitiesas the most important, and the function -- advising the
State board in devlnping a State plan--as the second in impor-
tance. The two gro4:s were in agreement in selecting the func-
tionadvising in pi:liey matters m the administration of the
State plan - -as the least important.

The council chairmen were unanimous in the selectionfull-
time staff responsible only to the Advisory council--as the best
staffing pattern. Although they were not unanimous, the direc-
tors chose the same staffing pattern.

The chairmen chose the administrative orcanizationan in-
dependent State agency created by State statuteas their first
choice. The directors chose the identical administrative or-
ganization.

111 conclusion, both groups agreed that the advisory council
should have a full-time staff responsible only to the advisory
council, and that the council should be an independent State
agency created by State stately.

It was apparent fruai literature reviewed that Congress
intended An import:.-t voc:,t ion for
visory councils by 1..gislating hi:lc:ions ;Ind appropri-
atini; monies fur their use. The survey eiv.firined th... impor-
tance of the advisory counc..!s as perceiv, 1 o council chairmen
and State directors in ;,ilectini; a staffing pattern and an admin-
istrative organization that %you'd provide for :In independent
council with staff. Order No. 72-34,094, l'33 pages.

33: 3241-A Jan '73

*place summary on this page only.

(City, State)

E.R.I.C. ( )



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Johnson Carl

Exact Title

(Last name) (First name)

Robert

(Middle name)

A Comparison of Mobile Home Dwellers with Conventional Home

Dwellers and its Effects on Education

Degree granted Ph. D. , Date 1972 , No. of pages in report 99

Granted by University of Connecticut
(Name of institution)

Where Available: Microfilm (X) Micro

The purpose of this study was to compare the entire mobile home
Population of the town of Hartford. Vermont, with a randomly selected
group from the conventional home population within the same town to
answer the following questions:

1. Is the enrollment of students from the mobile home population
increasing at a greater rate than the enrollment of students from the con-
ventional home population by grade level. and in total?

2. Do differences exist between the mobile home dwellers and the
conventional home dwellers in the financial support level per student in
terms of revenue raised by property taxes?

3. To what extent will the findings suggest the need for changes in
support patterns for all public education, with particular emphasis on
vocational education, since it is inherently more expensive and has a unique
funding feature?

RESEARCH DESIGN

The study examined the entire mobile home population and a randomly
selected group from the conventional home population for the years 1960,
1963. 1966. and 1969.

Student per home ratios were determined for each population, and these
were compared to develop a comparative student per home ratio (students
per mobile home divided by students per conventional home).

Financial support levels from each population consisted of total real
estate property taxes paid. Demands were considered to be the actual costs
of educating the children from each population. A support/demand ratio,
on a per student basis. was then determined for each population. A compar-
ative support/demand ratio. %Filch compared the mobile home support/de-
mand ratio to the conventional home support/demand ratio was then
determined.

RESULTS

Question # I-The enrollment of students from the mobile home popula-
tion was found to be increasing at a significantly greater rate than.the
enrollement of students from the conventional horn( population.

A decrease in numbers of students at the elementary level in the final
year of the study. for both Npnlations. may indicate an end. or at least a
respite from. continually incleasirp, enrollments.

The coinpr.m.e nt Nr home ratio increased from .73 to .40
during the period of the study.

Question 2-The financial support level indicated that during the en-
tire period-of the study the mobile home dwellers more nearly met Ihecosts
of educating their children than did the conventional home dwellers.

*Place summary on this page only.
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However, the mobile home support level has dropped during cacti
of the study while the conventional home support level has reatrid
relatively stable.

Question #3-There is a clearly mandated need for chanzes in wooer:
patterns for education. The increasing student per home ratios from tr.:
mobile home population, which adversely influence the financial support
level, illustrate the need for change. These factors when coupled with °O.: fr
increased costs spell out the need for prompt and remedial action.

CONCLUSIONS
The comparative student per home ratio has increased from .23 to .4-.)

during the study. This is significant at the .05 level using nonparametric
testing (chi square).

The comparative support/demand ratio has decreased from 1.69 to
during the study. This was caused by the increase in enrollment from
mobile home population, and a built in depreciation factor used in assessm.;
mobile homes.

If s'!..:se two counter trends continue, a disparity of enormous tr... ni-
tilde will soon be created between the support/demand ratios of {hex bis o
populations.

Order No. 72-32,224. 92
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The purposes of this study were to identify and compare area vocation-
al-technical school characteris:1cs concerning the organtz.ntional structure,
administrative positions, instrucii311:11 prograu.s, course otTernigs, and bud-
geted expenditures at the local .esel and the org.inizational structure and
administraiive positions at the state level in Sown Dakota for school years
1963.64 through 1970-71.

Research Questions

Nine research questions were utilized in the study concerning (1) statu-
tory bases. (2) organizational structure, (3) identification of lxal and state
administrattse positions. (4) job descriptions, (5) program identification, (6)
levels of program offerings. (71 eharacteristics of corn;.arable. programs, (8)
attendance and service areas, and (9) levels of financial support.

Pr&edures

An interview technique and a questionnaire were developed and uti-
lized in this insestigation An interview guide and a sozaiis nal education
description questionnaire were develo;,:d by the w rater and tested in a pilot
study. Interviews were conducted N It h ;lye area vocationaltechnical school
directors and the Sian: 131rector Vocational Education utilizing the
guide. The questionnaire was introduced in discussion and left with partici-
pants for completion and return by mall.

Federal and state statutes were resiewed to determine the legal basis
and requirements for area vocational-technical education in South Dakota.
Area socational-technical school catalogs and bulletins were utilized to
identify programs and course orrenngs for each school.

Findings

The South Dakota State Board for Vocational raucation designated six
areas in 1965 and approsed consiructinn of ar area socanonal-technical
school in five areas.

The organizational structure at the state lesel included a State Board
for Vocational Education, a Vocational Adsisory Board, and a State Divi-
sion for Vocational Education At the orerational les el area v ocational-
technical education was a component of the public school distnct in which
the school was located.

Wnn'n job descriptions for administrative posuions ssithin the State
Division of 1'e'r.::10113i Education were as ailable according to job titles but
were not asatlable in the area Nc>cationalteshritcal s.:hools flowe.er. ac-
cording to serbal des:tiptions, directors' positions were simaar from one
area school to another.

Forty -nine post-secondary socational-technical programs were otler..d
within area s °cation:II-technical schoo:,. %kith six programs of eyed at more
than one area school Forty secondary school socational courses were
offered by four area schools.

School district., provided 53 percent and the federal psernment 47
percent of the funds for area sicational-techmeal school construction dur-
ing the period ;red. Operation and maintenance sr:mil:tires consisted
of 40 percent lose{ sclio(,1 dist noic, and 60 percent in combined state-
federal funds dining the period 1967-71.
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Conclusions

In general, contusions which related to area vocational-technical edu-
cation in South Dakota and were based on the findings of the study were:

1. Federal aid to vocational education through he Vocational Educa
tion Act of 19(13 and the Vocational Amendments of 1968 has supple-
mented state and local financial efforts.

2. Regional boundaries appeared to limit numbers and distribute loca
Lions of area vocationalIcelinteal school, within Cie state.

3. State level adtrunistrative job title! w :re approriately described in
writing.

4. Administrative positions at the Ine3.1 lest; were not well defined since
written descriptions weie not available.

5. The concept of area vocational - technical educational programs for
secondary school students was not :supported by existing pros isions made,

6. Attendance areas were not coterminous with established service
boundaries at the post - secondary or secondary level.

Recommendations

Recommendations which were based on the findings and conclusions
of this study were as follows:

1. Six area school buards for sit:national-technical education should be
established within the state.

2. Arca soeational-technical education school boards, once estab-
lished, should has e authority to employ an area director and to levy taxes.

3. Studies should be conducted to pros id: a systematic plan for devel-
oping job titles and descriptions within arcs s vationaltechnical schools.

4. A statewide study of arca vocational - technical education should be
conducted to determine:

a. Needs for the extension of 5:,driciary courses;
b. Feasibility of residential schools:
c. Fzasible approaches to area school boards;
d. Curriculum guidelines;
e. Cost benefits of program offerings.

Order No. 72.32,711, 166 pages.
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The purpose of this study was to determine the effects of
the Delphi Tech: rp.te oa two types of judgment; factual judg-
ment and value judgment. Other considerations were the effect
of the process on mean response and variability of response.

In testing the Delphi Technique this study arrived at five
definite conclusions: I. The Delphi Technique lid not promote
a significant change in mean response to factual judgment
items, 2, The Delphi Technique o'd not promote a significant
change in mean response to value judgment items. 3. The
Delphi Technique did not produce a consistent change in vari-
ance of response to factual judgment items. 4. The Delphi
Technique did not produce a sipificant ctiange in variance of
response to value judgment items. 5. The Delphi Technique
caused a reduct':on in the number cf responses to the last
survey in the process. In addition to these five conclusions
there were some noteworthy observations about the procedure
of the Delphi Technique. The most outstanding observati.-.In was
the fact that the investigator was continually facing a time dead-
line for analyzin; the results of the first survey in order to
provide feedback for the second The investigator was
faced with the same rush schedule to analyze the results of
survey two in order to provide tecitbncl: for survey three. On
top of being faced with a continuous rush schedule, the unavail-
ability of a survey instrument necessitated a separate study to
develop the research instrument for this study.

The Delphi Technique was used to identify the goals of the
Industrial Education Department on the Oregon state University
Campus. Participants in the study consisted of five groups.
The groups were: Irdustriat Education taculty, Industrtat Edu-
cation undergraduati., administrators of the Scheol of Educa-
tion, employers et Indit,trial Educati:41 graduate students and
recent graduates of the Ihdmrial Education departmcnt. Out
of the five greups recent r.i..du.ites were deleted
from the study (Ice to thyir lack r.-ponse to the recurring,
surveys of the Deh,lit r

The gtmeral Delpld layeriturt: 1. A survey
instrument was admIlip..hred to thy five i:rotm- or resp,ndents.
2. The dm.% provided were provAr ..,,,dhack for a
age eighteen, and (12) General Aptitude Tv ,t ilattery (GA'T11)
scores.

Maltiple reI ressinn techniques were used to examine the
not relationships between ilia itforyment limed variables and
benefits assoeiateil with training. The t wits usrii ti de-
termine whther the ei-iiinated coldfirlynts were Shat ificantly
different from zvro. All statistical tc.ds for significance were
made at the 5 percent level (pc.05).
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Findings: 1. The trainees in the MDTA courses were above
average in education and work experience as compared to the
general population of unemployed workers. 2. To fulfill the
requirements of the Manpower Development and Training Act
of 1962, it was concluded that the results of this investigation
would enable improved decision making regarding training the
hardcore unemployed. 3. Sixty-five percent of the trainees
were employed in jobs unrelated to their training. 4. Trainees
received negative benefits six months following. 5. Age, sex,
number of dependents, labor market area, and prior labor
force experience were major factors associated with benefits
received from training. 6. The coefficient of multiple deter-
mination (R2) for each model decreased as time following train-
ing increased- This indicated the possibility that variables
other than age, sex, number of dependents, labor market area,
and prior labor force experience were affecting benePts re-
ceived from training.

Conclusions: 1. The trainees in the M11 ': were
above average in education and work experii compared
to the general population of unemployed wort,. Therefore,
the benefits accrued to the trainees tend to reflect their char-
acteristics in terms of monthly gains. 2. To fulfill the re-
quirements of the Manpower Development and Training Act of
1962, the results of this investigation indicate that additional
efforts be made to match the assets of the "hard to place"
trainees to.a. job. 3. Sixty-five percent of the trainees v..ere
employed in jobs unrelated to their training. Placement in jobs
related to training showed that very little thought had been
given to the ability of the labor market to abt,orb the trainees
in a job related skill. 4. Trainees received negative henefits
six months following. This fact suggests that trainees were
meanifully employed pricy, to participating in MDTA programs.
5. Age, sex, nun,ber of dependents, labor market area, and
prior labor force experience were major factors associated
with benefits received from training. 6. The coefficient of
multiple determination (12`) for each model decreased as time
following, training increased. This indicated the possibility
that variables other than ar.7e, sex, number of dependents, labor
market area, and prior labor force experience were affecting
benefits received from training. The effects of job experience
and on-job training on earnings were in all likelihood being
reflected, and in turn resulted in a lower It".

Order No. 73-21,803, 119 stages.
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The impact of photograrny and its technologies on visual
communication has scarce!! begun to be measured. The pio-
neering work in the theory If the graphic arts, William Ivins'
Prints and Visual C.or.iniertication (1953)--one of the major
sources for Nlarqhall Luni7sUnd,;rstandine Media- -has
remained unchallenged. although many of its assumptions, hy-

.potheses, and conclusions lack adequate docui ntation. By ap-
plying the constructs of James Gibson concerning the percep-
tion of the visual world, and of Abraham Motes concerning the
application of information theory to aesthetics, it was possible
to reformulate and test Ivins' valuable hypotheses about the
nature and influence of photography and the phototechnologies.

To discover in what ways the introduction of photographic
technologies altered the capabilities of the graphic arts for ar-
tistic. expression and information transfer, three specific illus-
trators and one subject area were explored in depth. A chrono-
logical survey of the work of Howard Pyle (1853-1911) revealed
that even the most -:rnaginative and versatile illustrators could
not escape the technological limitations of the new media, how-
ever much they could learn to capitalize on their advantages.
A comparison of the pre- and post- photographic books by
1Ni:barn Hamilton Gibson (1850-1896) raised major questions
of the relationship between "artistic expression" and "scien-
tific fact,' and introduced considerations of "media confusion."
A new approach to the puzzling career of Frederic Renungton
(1861 - 1909) -- shadowed by discrepancies and myths which have
obscured his aboslute dependence on nhotoeraphyprescrited
the inevitable cocci ision that he was primarily an intermediary
between the photorraph and the printed page. Throurhout, the
problems encountered in. the transmission of photography-from-
Nature through type-compatible media provided considerable
data on the conflict between the economics of publishing and
artistic or technic:.!

The effects of t.:e phozotechnolories on the history of art
history--Ivins' prtn rple ,:rocernwere re-examined through
carefully'-matched arts of illustratio:.s, liere, as elsewhere
In the thesis, it beonie ol.-ions that the niessane of the medium
per se frequently obscures the message per sc. Despite the
fact that Ivins' theory that photography lacks a 'syntax' isdem-
onstrably naive, his oonceot of the ":siiess" of photography is
amply verified in th transmission of messages about art oL-
jects.

As a control, the visin! charac'ei-isties of publications of
the Philadelphia Cent,..nnial (18761 era were compared with
those of the World's Columbian Exprention (1403). Sampling of
the years between th.,se t..o major untartheci 3

totally-neglected area whirl: the pre,ent ,vritrr inte.nds to pur-
sue: that of the tram..tr.p.11 beak, in WhICh thr competition be-
tween wood-engravinL and the phototk:chnololies created multi-
nimia chaos.

The basic hypfitlie:.ls of Ivinsthat the great achievement of
photography is that it alc.ne bypasses the subjective distortions

of both the packager of information (the illustrator) and the
technological manipulator of codes (the engraver)- -was dis-
covered to be a gross oversimplification, as examples of com-
munications needs for both the subjective evaluation of infor-
mation and the subjective manipulation of codes could be found
without difficulty. His subsidiary hypothesisthat the fine-
screen process half-tone alone provided a printing surface
using a subliminal code--is also a distortion of the complexi-
ties of the graphic arts, especially since other photctechnolo-
gies surpass that medium in many ways.

Despite these oversimplificatims, however, other Ivins'
contentions were significantly verified: (a) before photography,
the distinction between pictorial expression and pictorial state-
ments of fact went unrecognized; (b) the report of an event is
more important than the event, since what we think about and
act upon is most often the report and not the event itself. Since
we cannot know of an event {in which we are not participants}
except through a report, and since that report must rely upon
culturally-accepted codes for its transmission, we are ines-
capably manipulated by the characteristics of codes.

Order No, 73-8957, 638 pages.
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Purpose of Study: the purpose of this study was three fold. One, to determine what
the practical arts and business teacher, who teaches both secondary school and adult
level education, perceived to be the teaching activities at each level; second, to
determine what was actually taught at each level; and thirdly, to determine the rela-
tionship between what was perceived to be and what actually was.
Source of data and method of study:
The data was collected through a mailed survey and through observations. The mailed
survey was to determine what the teachers perceived the teaching activities to be and
the observations (using the Fahrlander Laboratory Observation Plan as the observation
instrument) were to determine the actual teaching activities utilized. The survey
and observation population consisted of teachers from school districts within Central
California.

Findings and Conclusions:

The major conclusions of the study were:

1. The theoretical teaching activities of a teacher differ from the actual teaching
activities of the same teacher in the secondary school classroom.

2. The theoretical teaching activities of a teacher differ from the actual teaching
activities of the same teacher in the adult education classroom.

3. The theoretical teaching activities of a teacher in the secondary school cla,s-
room do not differ, with the exception of the non-supervisory activity, from the
theoretical teaching activities of the same teacher in the adult education class-
room.

4. The actual teaching activities of a teacher in the secondary school classroom
differ, with the exception of the observation activity, from the actual teaching
activities of the same teacher in the adult education classroom.

5. Contrary to what teachers believe, students do initiate the majority of the
verbalizing activities.
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The purposes of the present study were to determine if
there was a patterned, predictable occupational mobility exist-
ing among selected electronics technicians and to discover
some possible educational, demographic, and psychological
variables that would distinguish between the mobile and non-
mobile. A questionnaire was mailed to approximately 600
technicians who graduated either four or five years ago from
30 different public community colleges and technical institutes
located in live eastern states. The responses from 282 men
were coded and computer analyzed according to Factor Anal-
ysis and discriminant analysis programs.

The results indicate that there exists a definite and appar-
ently predictable occupational mobility wherein the individuals
under study were differentiated by certain work context and
occupational aspiration variables. That is, the mobile tech-
nicians appear to move from the performance of basic tech-
nical tasks such as circuit testing to analysis, design, sales
and supervision, is part determined by their trouble-shooting
and analytic abilities, and in part by their workplace aspira-
tions relative to promotional opportunities and "getting ahead."
In addition, much of the occupational mobility occurs as indi-
viduals move from one company to another with the finding
that as people undergo such increasing shifts in their work-
life, they concomitantly experience more supervisory respon-
sibilities. What remain unclal.ified is the relationship between
workplace shifts and motivational reasons for making such
shifts. Though the latter dimension was beyond the scope of
the present study, and any hypotheses in this regard must be
subjcct to the aspirations analyses herein, the implication for
future research in this area are numerous.

Support of the need for some minimum level of occupational

*Place summary on this page only.

specificity in studies of occupational behavior was certainly
suggested by the present research. To have investigated a
segment of 'professional, technical, and kindred' workers
would have unquestionably obscured much of what is central
to the experience of the person and the structure of society.
The label "technician" would be closer to reality since the
education, tasks, life styles and organizational contexts would
be in closer alignment. However, unless students of the area
begin to specify particular occupations for study, e.g., elec-
tronics technician, the quest for understanding of occupational
mobility in terms of career patterns and rewards, for example,
will remain unattainable.

The importance of the educational experience cannot be
underestimated, especially in the non-technical disciplines
such as the social sciences and English. If the results of this
study are to be generalized to all electronics technicians, then
the relationship between these areas and the technical spe-
cialties become readily apparent. Especially for those stu-
dents who appear to display high analytic ability, the need for
additional study in the social sciences seems unquestionable.
Perhaps if the educational institutions could demonstrate (with
the aid of studies such as this) the relationship between, for
example, English, psychology, and systems analysis, the oft-
heard demands for rclevance in the educational program could
be substantiated and met.

Aside from these conclusions, which are made as a direct
result of the study, and to avoid an over-simplified and er-
roneously generalized depiction of occupational mobility, sev-
eral non-parisonious statements were also presented.

Order No. 73-17,576, 229 pages.
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The students' educational program plans would be very stable
If a specialized or a comprehensive system was established.
Only seven percent of the students would change their educa-
tional program. plans from those selected under the present
system to another program area ender a specialized system.
while 10 percent v.,ould change under a co.:Iprehrisive system.

3. The Students perceive more advantages for theirpreferred
school type (specialized or comprehensive) than for their unpre-
ferred school type. Those who are " undecided" perceive a more
nearly equal number of advantages for both school types.

There is much overlap among the scnool factors selected as
advantag 2s to the institution and the individual. There is less
overlap among the !actors selected by the vocational-technical
and non-vocationaltechnical students as advantages for each
school type.

The school !actors selected more often as advantages for
the specialized school include Lower student co..,;t, similar en-
trance requirements. homogeneous student body, bettor educa.
tional program transfer. variety of course offerings, and edu-
cation like "real life" situation. Those selected for the
comprehensive school include lower student cost, better educa-
tional program tra:sfer, diverse faculty, variety of course
offerings, hetero;:eneous students, education like "real life"
situation, and heterozencous programs.

4. The students are apt to change their school preferences
to a greater extent under more extreme non-school conditions
than under less extreme conditions. in terms of their effects
upon +-hanging the sr...dents' school preferences, the non-schnol
factors of relative cost, program quality, student/faculty ratio,
and placerront, completion ratio arc perceived as more impor-
tant.

5. The vocational-technical and the non-vocational-technical
students, while different in some areas. are generally similar
with respect to the perceptions under investigation.

6. The students in the Elk River, Fridley, and North Senior
High Schools, while dissimilar in some areas, are gere...ally
similar with respect to the perceptinns under investigntion.

Order No. 73-1031, 14? pages,
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The problem was to determine the perceptions of selected
male public senior secondary students relative to the special-
ized and comprehensive types of public two year post-secondary
schools in !.iinnesot t. The perceptions of factors which v..ere
itherent parts of either of these two organizations (school re-
lated factcr,)anci factors which ."E re not inherent parts of either
of these )r?.:anizatimis (not- school related factors) were also
detc...mined. Further, the relative importance of these school
related and non-schoul related factors, as perceived by the stu-
dents, was investigated.

PROCEDURES

Pet instre,nent was developed to elicit and measure student
perceptions relative to Minnesota public two year post-secon-
dary educational organization. The perceptions were concerned
with the students.' preferred school, attendance patterns, edu-
cational program patterns, and school factor and non-school
factor importance.

The study wzs carried out in three Minnesota public secon-
dary schools. The data 'ATle described separately for the voca-
tional- technical and the non-vocational-technical students within
each high school through the use of percentage coefficients, the
chi-square statistic, and the normal approximation to the bi-
nomial.

CONCLUSIONS

1. in a free choice situation. a Majority of the students (55
percent) Lave some prefcn-ence for a specialized or a compre-
hensive school. 95 percent of the students are 'undecided."
Under the free choice situation, and when the "undecided- stu-
dents are lzrced to cnoose, more students prefer a specialized
school than a compretu_nsive school (60 percent to 40 percent).

2. The students' attendance rate at public two year post-
secondary schools is expected to be greater under the special-
ized or comprehensive system than under the present system.
Thirteen percent more students would ;,ttead
schools under a C.Hilp rtherIFOVe systfrl, while 22 percent more
students would attend under a specialized system than under the
present system.

*Place summary on this page only.
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Unusual patterns found in grade records stimulated interest
in the reason for wide fluctuations of scores of individual pilot
training students. In one class observed, more than one stu-
dent attained highest standing in his class on one set of grades
and lowest class standing in his class on one set of grades and
lowest class stancline.; on another set of grades, Oddly, the stu-
dent attaining the highest total score for flying and academic
achievement never earned highest standing for a single check
flight.

The erratic pattern of grade records seemed to reflect
probable inconsistency of effort. It appeared possible that lo'x
scores caused increased effort and that high scores resulted
in decreased effort. The problem, then, was to develop a pro-
cedure, method, or technique that would encourage consistency
of effort. The purpose of this study was to develop such a plan
and test it.

It is an accepted fact that being a part of a special, experi-
mental croup has an unusual effect on performance. This prin-
ciple was employed in the conduct of this research. Also, the
experimental class was provided some information about the
problem and abet:: student grades, After an introduction to the
plan of study, the class was informed of scores on each aca-
demic examination, each check flight, cumulative raw scores,
and percentage grades of each section and of each class in-
cluded in the study.

Four null hypotheses were tested in an attempt to determine
effects of the experimental program on (1) level of student's
grades, (2) fluctuation of flight check grades, (3) fluctuation of
academic grades, and (41 correlation between selected flight
scores and related academic grades.

Students for the experimental group and each control group
were selected and assigned by a random selection method. The
plan was developed to insure equitable distribution of the stu-
dents to the various installations conducting training,

Normally, when arc academic examination was administered
each student left the room when the test was completed, While
papers were being graded, the class members were informed
about their own progress and comparisons with control groups,
In this way, no extra student time was required for this FIId.

Considerations of the study included the total number of re-
sponses made by each class, the number of correct responses,
and percentage oracles of the experimental group and of each
control group. Data inCticiVti current test scores and cuniula-
ti...e C.p.,:licients were t,rI uleied to deternuce cor-
relations between most closely related pairs of academic
grades, between pertinent academic scores and appropriate
flight grades, and between pertinent academic scores and cu-
mulative flyieg grades,

*place summary on this page only.

Consistency of flight check and academic grades was sig-
nificantly improved over control groups and over other classes
ohsered. Correlation between flight scores and related aca-
demic grades was significantly higher with the experimental
group. The experimental class also earned higher check flight
grades than did the control groups.

The study is adaptable to any teachMg/learnin: situation
where objectives are well defined and objective, standardized
examinations are used. It is most readily adaptable to the var-
itms types of training conducted by the Armed Services, The
experimental treatment had a positive effect on attitudes and
efforts of students in the experimentalclass.

it vias recommended that studies of this type be continued
and that all persons responsible for training be involved in
planning and conducting such studies, Inclusion of more than
one class was recommended. Order No, 73-23,764, 80 pages.
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The concept of this investization originated in the determi-
nation that the tremendous growth of the plastics industry had
far outdistanced a c)mparable growth in training workers in
secondary school programs or this field. With the prediction
of even greater ,,-,rowth, in the injustry, and a .:rater lag
in the preparation of workers. the need for a thoreuga study
existed. Therefore. this research .,vas coniined to the com-
parison of the needs of the plastics processing i:clustry with
occupational skills and knceeledges suitable for secondary
school instruction.

The literature was reviewed. First, aone of the studies
matched the needs of industry nod the appropriateness of in-
struction to meet these :wed?. Second, there was no compila-
tion of appropriate jc,l, descriptions within the industry. There-
fore, a list of skills and retied occupational nuarination about
the plastics processin4 mcrrstry .Nas developed. The instru-
ment of survey, a questionnaire. was then constructed and dis-
seminated among 411 edc.dors and :300 industrialists. Of
these, 68 percent were usathe quesrionn.aires, some having
been riterni..d un.thsw.,rrd.

The correlation o 1 t, skills and or knowledges
listed in the instrument and re...arded hp the respondents with
respect to their suitability tor scrrinclary Level instruction and
with respect to skilled, semiskilled or prolessional workers
in the industry iias detrrmined.

Evaluating the resixi;;ses of the educators by categories it
was found tiat Kno%,,Ieckes, Finishing, and Faorieating were
the most saiitahle raie,aeries for instruc.tion in junior 1111:11
schools, while Knoikli.d.:rs, Career OppottunitRs and Finishing
Were similarity appropriate the s'rnor high sclu,d level.
Educators placed .neat emphasis on awareness of hazards and
knowledge of types of plastics as most appropriate tor junior
high school studeras, while they ranked knowledge of manufac-
turing career opportunities as most appropriate for senior high
school students.

Industrial res;a,rdents consider Finishing, Fabricating, and
Basic Processes to be most important for semiskilled workers.
Inspection. Krio\kVdzes, and Job Description categories were
their choice as the most important for skilled workers to know,
These same nienirers of the plastics processing industry ranked
General. Career O portumties, and Knowledizes highest for pro-
fessional employees.

There is little correlation between what educators find ap-
propriate fur sta,:r high school inot:-Liction and what indus-
trialists list as (noir needs. Some correlation does exist, how-
ever, between what educ:tors feel is appropriate for junior high
school Instruction and what industrialists want in their semi-
skilled workers.

*place summary on this page only.

One result of this research is clear. Educators are less
knowledgeable about the plastics processing industry's needs
than the industry ntembers would like them to be.

The information developed in this investigation was, Indeed,
much needed, and indicated that educators and industry have
much work to do tosether. This will consist of sett.ng'up pro-
grams for students to learn meaningful facets of the plastics
processing industry so that they may be qualified to fill the
occupations currently available, as well as fill new needs as
the industry expands, according to educated predictions.

Order No. 73-6388, 286
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Purpose of Study: The purpose of this study was to determine why and how the ACIATE
was formed, how it developed, what patterns of leadership existed, and what it has
accomplished.

Source of Data and Method of Study: The historical method of research was employed.
The major sources of data were the historical records of the ACIATE and other
organizations (AIAA, AVA, NAITTE); interviews and personal records of the founders
and early members; and information contained in libraries, especially The Industrial
Arts Teacher.

Findings and Conclusions: The ACIATE and AIAA both grew from The Ohio State University
graduate program. The ACIATE was formed in 1950 with the majority of industrial arts
teacher education leaders favoring it although there was opposition from some leaders
of the NAITT.

The ACIATE's membership growth has been a straight line pattern of some magnitude.
The leadership of the ACIATE has also expanded to include most of the profession.

The yearbook was one of the major objectives and accomplishments of the Council and
was made possible by the McKnight & McKnight Publishing Company's agreement to under-
write it. The Council has also produced a monograph series and initiated the Industrial
Teacher Education Directory which has been published as a joint venture with the NAITTE.

The ACIATE has honored outstanding members through its Man-cf-the-Year award and
honorary life member5hips. The Council has worked with other organizations, especially
in the area of accreditation; ACIATE produced accreditation standards and guidelines
in 1957 and 1973. The Council has also done work in the program areas of evaluation,
plant and facilities, graduate and undergraduate studies, research, and convention
programs.

*Place summary on this page only.
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In the advanced technologies of toda:.'s organizations technicians play
many and varied roles. and they are amon4 the most rapidly growing
occupational grouts. Despite her IT)C1C.1111!2 imrtancc however. they
have been the focus of surprisingly lot:: research. In comparison to tbc
professionals they assist. reiativ el!. little is knoun ;bout their job and
needs, and model; dealing, io.,th ho,. to improve their int,
organizations are sirtually nonexistent. 1 his study do...lops aide,
tally tests a behavioral model for asses-ing the impact or in.:ori;:uity on
their readiness to actively support a fasorable organizational climate.

The central hypothesis is that the degree of balance or ccn.gruiV he.
tween the individual technician and his position will shah,: his degree
integration into the organization. Two inns :onc,ruity a.'e consid-
ered: the balance between technician need', run. per, acrd :Tportunities f .r
need fulfillment; and. status congrm:y ineasures cdcatilaatiri
integration examined are overall juh s2;i:.-daction, alien:5:10n; tJrtU seat a i
with the organization, teehnician-pi'cress.dna. felations; occupational coin-
mitment; and propensities to qui:.

The scales inct.surild.. carious ne.d s,.r, constructed throuEh
aoplie:_tion of la,:tor aoalysi co i3 sepuraie -,iate.rnenis concerning various
jot, and cz.ree needs. he factors to emerge frc this analysis were:
vac ar.e feedback: social and prestigie jr-t, cr.introl, and, persomll
grouch. A measure of ineongrutty on c.,,:11 these need indiacs was eye.
strutted by subtraating the degree of sati:1:-.;:ion on each scale item from
the degree of importance assoolated ssil each of the respective itrms.
Similarly. status incongruity was measured icy consideling differences
which exist on selfrated measures of sta:Ui noixledge: skill; responsihil
ity; prestige; authority; and. opportunity for adsancement.

The research site for t is study was the United States Forest Service,
the largest land ma:Leen:Lint orginozat:on in the world. A Nursey quesuon-
naire ssas administered to approximately 5CO technicians in a national
sample. The form ii,ed v. as s iuil.rr :o en irto rumen', 3d:ninistered to proles
sionals in the Forest Scr,ice.4r.d this pc initted a cross.occur ational com
parison of needs and need fulfillment.

The results from this study con1imral the rnmary hypothesis. Regard
less of the need arca eons:di:red, the lc.,cr the need fulfillment the lower
the score on all measures of Integration into :he organization. Thus, those
experiencing higher degrees of incong.roity bei,,een their needs and per-
ccised opportunities tended to he more alienated. less satisfied with their
jobs; less committed to their o,curation; atid. less strongly identified with
the organization. They also had more negative attitudes toward profession
als in the Forest Sersice. and they were mere likely- to quit the organization
in the forseeable future.
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Perceived status inconsistency had a similar relationship to measures of
organizational integration. In addition, it as positively associated with
interest in unionization and interest in certification. Both of these factors
were considered in this study as possible means of alieviating status incon
sisten.:y. Through such associations, it appears that the technician seeks to
bring his status dimensions into a balanced or consistent relationship aria
each other. In this manner the analysis suggests he attempts to create 3
felling of distributive justice.

On the basis of the empirical evidence presented in this study it Is

concluded that the technician is not unlike professionals in his desire to
fulfill many of his important needs at work. Job control and personal
growth, for example, arc no less important w him than they are to the
professional his perceived opportunity to fulfill these and other needs. and
his perceived status congruity are significantly associated with how he feel,
about the Forest Service and his role within this organization.
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The purpose of the study %4 as to iniestigate the relationship between the
manner and extent school districts use (I) scr..ation it aivisno committees,
(2) community surveys. and (i) school placement services. and selected
outcomes and mpkils of hale and industrial education programs in Ohio.

Selected uotirnines arc: inputs incliizt..d. number ot placed in
employ nu. nt. upon ^al at. ilIC 1,:s; !:, se,irs
degree of surces graduates eperienee in meeting Ihersin3 req.nrements.
percentage of tea.thcr turniner. nuriM rr of studems des: -ing a trade and
industrial education program, and the nundiet cf trade and industrial
education procrarn offerings in each school

Nine hypotheses wcre postulated. and a survey instrument developed
and mailed to one hundred and sixty -file teachers with a return of seventy-
eight per cent

The population. xhi.h consisted of all trade and industrial education
programs in public secondary schools in Ohio basing three or more trade
and industrial education offerings, was stratified into t:ve strata represent-
ing different sites and purposes. A sample of thirty-three and one-third was
selected from each stratum The statistical treatment insolsed the Pearson
product moment correlation and the point-biserial correlation.

The relatisc recency of community surreys was found to be signifizantly
related to the following degree of activeness of ads iscry committees. use
of advisory committees for des eloping course materials and Interpreting
needs of industry and business, freipiency of ads isory committee meetings,
and relative site of the budget allotted for consumable supplies in each
program Both the longcs sty of the individual trade and industrial educa-
tion program in a school and the teacher's tenure in the occupational
program were negatively related to the relative recency of the community
survey.

Although not statistically significant a positive correlation was found
to VIM between the relative recency of the community survey and the
number of graduates employed

The degree of activeness of the occupational advisory committee corre-
lated significantly with both the size of the budget apportioned for consum-
able supplies in each program and the number of graduates placed in
employment by the adsit.ory committee. Relatively small relationships
were found between the activeness of advisory committees and student
success in meeting licensing requirements, attaining high scores on achiese-
ment tests, and in finding employment upon graduation

*Place summary on this page only.
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Sixty per cent of the programs had in-school placement services
able to the students. Placement responsibilities were provided most often
by the occupational teachers followed closely by the guidance counselors.

Major conclusions and recommendations included:
1. The relative activeness of an occupational adsr.ory committee re-

flected the size of the budget apportioned for consumable supplies and the
recency of community surveys.

2. The relative recency of community surveys reflected the size of the
budget apportioned for consumable supplies and the success of graduates
in obtaining employment.

3. Well.defined, in-school. placement services were not in general use
4. A similar study should be conducted to include all vocational educa-

tion programs with a multi-state population.
5. Further research should be conducted to ascertain both optimum

frequency of community surveys, and methods for establishing budgets and
how they relate to various factors in the community.
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The purpose of this study was to determine the present atti-
tudes of chief community college administrators concerning
the desired (oi-mal qualifications of community college faculty
members. In order to do so. specific research questions were
posed and relevant data were sought. The major questions ex-
plored in the study were as follows: 1. What formal qualifica-
tions are considered by community college administrators in
their recruiting and selection of faculty members? 2. What
du community college administrators consider to be the min-
imum formal qualifications, in terms of educational training
and background experiences, that a prospective teacher must
possess in order to be considered for a teaching position?
3. What do community college administrators believe to be the
most desirable formal qualifications with respect to educational
training and experience? 4. Are communi:y college adminis-
trators haying, difficult,: finding faculty members with the for-
mal qualifications they desire?

On the basis of the data gother(!cl for this study. the follow-
ing molar conclusune; seem ..ippropriatc:

1. Formal qualification.; relating to educational training at
both the Graduate and undercraduale levels were rated as the
most important quulilication!-: to eimmtler ul prilSperlIVC fac-
ulty members. The only types of experience given in:portant
consideration as qu,ilifications were pre :sous community ol-
lege teaching c.perience and nonteaching experience.

2, Very little consideration was given to the personal char-
acteristics of age. sex. and race of a prto..pective teacher un-
less administrators were trying to employ individuals to made
their staffs more representative with respect to these charac-
teristics.

3. The practice of "balancing" a faculty is accepted by a
large malcrity o: community olliTe administiators. Respon-
dents indicated that the formal qualifications of age, sex. and
race plus the distrihution ol master's. doctorates, and other
degrees should be Considered in anal:mit:ilia' maintaining
some -balance- ul faculty.

4. Conummity c,lleges are bailie: very little difficulty in
recruiting qualified faculty members at the present tinic. and
will probably cpertence the same or even less difficulty in
this task in the near future. The only exception appears to be
in the applied its area. where institutions are having some
difficulty tit rccruitine; certain t..ps e,f mstructors.

5. The master's decree plus at least one professional
course in con:nit:nth' collcior education sr :nuld bo the minimum
educational training required oi prospective liberal at
teachers. The bachelor's degree plus one professional course
in community college edocption was estahlishd as the min-
imum cduratirfnal training fre applied arts teachers: however.
many attnitnistratol's desired the master's deorec as the nun-
inium academic dieree tor applied arts instructors.

*Place summary on this page only.

6. No real minimum criteria concerning types of experi-
ence were established for prospective community college
teachers. with the exception of three years of vocational indus-
trial experience required for applied arts teachers.

7. Educational training was considered more important
than teaching experience as a qualification for a liberal arts
teacher. Vocational industrial experience was considered to
be the most important qualification for an applied arts teacher,
These qualifications were Considered to be easily found among,
present community college faculty. Community college teach-
ing experience, viewed by many administrators as the west
important type of teaching experience for a community college
teacher. was the qualification most difficult to find among
present community college faculty.

8. Formal preparation programs for community college
instructors should be different from programs for high school
or senior college teachers. Many respondents indicated that
they are not satisfied with present preparation programs for
community college instructors, They also indicated that col-
leges of education are not the most appropriate organizations
to offer preparation programs for community college teachers.

9. The most desirable degree for a community college in-
structor is the master's degree in the subject field in which
he is teaching. Administrators indicated that advanced work
beyond the master's degree was desirable as long as it con-
tributed to the faculty member's role as a teacher. Almost
half the respondents thought community collee:es should en-
courage faculty to take advanced coursework by paying' the
tuition of those who wish to undertake such work.

10. Community c.ollege instructors should not possess doc-
toral degrees of either the "teaching' or the subject field types.
Many administrators indicated that they do not believe that
most Ph.D.'s can be excellent and committed community col-
lege teachers. They also did not strongly support the state-
ment that the Doctor of Arts degree is more appropriate than
other doctorates for community college teachers.

11, Formal qualifications criteria should be different for
community college liberal arts and applied arts teachers. How-
ever. respondents indicated that formal qualifications criteria
should be the same for full-time and part-time faculty mem-
bers in these areas.

12. The :wit:hies of administrator.; ei.ncerning the desired
,.! it th,.

colle:!e level Wcr, Ittr.1111. VI (.1)11f-ISIollt ac rtr>S MM.'S of
administ ra I 111)1.'ti 1.1 institutions,
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Purpose_of_Study To prepare a set of recommendations for consideration by
industrial arts department in teacher-education institutions in New York
State, with a view to the more adequate preparation of elementary school
industrial arts teachers.

Source of data and method of study. Administrators were questioned concerning their
school special services, including the industrial arts program and shop
teachers were questioned about their undergraduate training and its suitabi-
lity as preparation for their present positions. Respondents were asked to
propose recommendations which could be used in consideration of possible re-

Findings and Conclusions: visions of undergraduate curricula.

Briefly, the findings were that:

1. The majority of elementary industrial arts teachers serve in a
consultant capacity.

2. Teachers believe that they were inadequately prepared for their present
positions, and that to overcome the lacks they must pursue graduate
work.

3. Both teachers and administrators recommend that college curricula be
revised to provide understandings concerning elementary school
organization, methods and curriculum, and courses in child study
and child psychology.
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The purpose of this study was (1) to deelop a guideline
for cooperative education; (2) to determine the current status
of cooperative vocational education in Utah; and (3) to com-
pare current practices with the established guideline.

This study was completed in two parts. The first part in-
volved the corstr.c :ion and verification of a guideline for co-
operative education in Utah; the second, a survey of the current
status of cooperative education. A descriptive survey technique
was employed to g:-..ther data required for determination of the
guidelir.e's validity and relevance, and the current status of
cooperative education in Utah.

All 13 key administrators in the state office, 75 coordinators
representing 84 percent of the initial mailings and 112 cooperat-
ing employers or 7 percent of the selected sample participated
in this start:.

Opinions from me 13 key administrators in the Utah State
Division of and Technical Education were largely
in agreement w,th the tentative guideline deMved !rum the two
nationalb: accepted ,:uicies in cooperative education.

Due to the lac:< r.f an official guide for cooperative education
in Utah, niany of the coordinators' interpretations of federal
legislation and state regulations were based on their own con-
venience. laconsistencies iu prourams, standards and require-
ments were frequently found among cooperative programs in
Utah.

There appear to be some discrepancies existing between the
current practices ard the established euidelinc mainly because
in a rnajorit: ot the programs: (1) students spend in,-:inficient
numbers of :trims in attending, school or receiving on-the-job
training: (2) schools provide H1;1(4-4111:0 C ill-SC111101 ruc Hon:
and (3) students receive sub-daialard on-the -jol) supervision.
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An exposure score was computed for each teacher by as-
signing him a certain number of points for each exposure. An
analysis of variance was compt:i-d to determine whether there
was a significant difference between the means of the exposure
scores for teachers who taught units and those who did not.
The variance was significant beyond the .091 levol of confidence

More teachers appeared to value produlit r t and oroiect
units than the other ur.ts. Teacbrs frequently reported lack of
funds and inappropriateness of the units as reasons for not using
the units. Rejection of units to satisty the wishes of building
principals was not re;:orted very often as a reason for not teach-
in;', the units.

Major c)nclusions were:
I. The number of teachers who indicated they use instruc-

tional units increases as the methods by which they have been
exposed to the units follow the order: read about; discussed iii
college class; meeting: junior and or senior high school ex-
perience; movie, video tape. or slides: other schools; college
laboratory; student teaching; find fellow teacher.

2. Teachers frequently indicated they do not select instruc-
tional units because they are in.:iipropriate for the technical
areas they teach, theft students are not capable of carrying out
the units, they have insLifficient operating buckets, and they lack
the knowledge to carry e.ir. instructional tasks. The teachers
did not indicate a high frequency of rejection of instructional
units because of their principals' requests.

The problem investigated in this study was to determine
what factors are related to 'Michigan industrial arts teachers'
selection of instructional units.

It was hypothesized that those methods of exposure which
demonstrated the units in situations most nearly like the
teachers' own teaching situations would be most frequently as-
sociated with the teachers' use of the units. It was therefore
hypothesized that the methods of exposure ranked from most to
least associated with teachers' use of the units would follow
the order: observation nt fellow teachers teaching the units:
observation of stlidont teaching supervisors teaching the units;
participation in the units while enrolled in college cl:-..sses;
observation of teachei's in other schools teaching the units: ob-
servation of video tape, movie, or slide presentations of sec-
ondary or college students performing the units; hearing the
units described at meetings; discussing the units in college
classes; and reading about the units.

Methodology

Six industrial arts units and ten methods of exposure to new
Instructional practices were identified from the literature and
common usage in the field. An Industrial Arts Unit Inventory
was developed to ascertain whether Michigan secondary indus-
trial arts teachers had been exposed to the six units in any of
the ten identified ways. The inventory also requested respon-
dents to indicate reasons why they had taught or had not taught
the units.

The inventory was :nailed to a random sample of 500 sec-
ondary industrial arts leachers in the state of Michigan. Re-
turns were receiieci from 301 members of the sample.

The Spearman rank - difference correlation and the analysis
of variance were utilized to test the hypothesized difference in
methods of exposure between those teachers who had taught
units and those who had not.

Findings and Conclusions

A correlation of .90 was found bet..veen the predicted rank
of the methods of cxposure and the rank of met htals of exp,..isure
across all units, which was based on the proportions of teachers
who reported they used tie units, fiosi.ever, correlations com-
puted between predicted and observed ranks of individual units
revealed that only one out of six units was significantly corre-
lated wi'h the predicted rank.

*Place summary on this page only.

Implicatk,ris and Recommendations

It appears that der.i.:..nstration of units in settings which are
very similar to thnct i tae observing teachers should be uti-
lized as a pre-service and in-service model.

Demonstration of could he accomplished by: (1) having
vochers perform lb,::: ir. college classes, (2) demonstrating

them in summer which utilize the teachers' peers as
drmonstratint", teactii:s. (3) showing teachers video tapes or
movies of their peep'. Teaching the units in the norninl course
of their teaching, ar.4 '4) selecting student teaching supervisors
who teach the units.

It is recommende.11:at a study be conducted to test experi-
mentally the conclus.wins el the study.
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5. Noneducational work experience, either summer or full
year, did not appear to influence the counselors' attitude toward
vocational education.

6. The variables of counselors' age, sex, marital status,
teaching preparation, or counselor certification did not appear
to be related to the counselors' attitude toward vocational edu-
cation or their knowledge of vocational education.

7. Counselors who were participants in the summer voca-
tional guidance workshops had a significantly more positive
attitude toward vocational education and a greater knowledge of
vocational education than the counselors who had not partici-
pated in the summer workshops.

The objectives of the study were to determine the relation-
ship between Tennessee school guidance counselors' attitude
toward vocational education and their knowledge of vocational
education; and to ascertain the relationship between attitude
toward vocational education or knowledge of vocational educa-
tion and variables in the counselor's background.

To accomplish these objectives twenty-one hypotheses were
set for the study.

Procedure

A Personal Data Form, "Attitude Toward Vocational Educa-
tion,' and "A Purview of Vocational Education" were mailed to
220 Tennessee school guidance counselors. Of this group. 111
counselors had participated in a summer vocational guidance
workshop sponsored by the Tennessee State Department of Edu-
cation. The remaining 110 counselors had not participated in a
summer guidance workshop. Col-milted usable materials were
returned by 71e"c of the counselors. The data for the hypoth-
eses testing were subjected to a Pearson Product - Moment
Correlation and analyses of variances at the .05 level of signifi-
cance.

Findings

The major findings of the study were:
1. A positive significant relationship was found between

counselors' attitude toward vocational education and their
knowledge of vocational education.

2. Full-time counselors appeared to have a more positive
attitude toward vocational education than the part-time coun-
selors.

3. Counselors that had been students in high school voca-
tional education programs did not have a more positive attitude
toward vocational education or greater knowledge of vocational
education than the counselors that had not been students in vo-
cational programs.

4. Counselors that had taught courses in vocational educa-
tion did not have a more positive attitude toward vocational
education or greater knowledge of vocational education than the
counselors that had not taught courses in vocational programs.

*Place summary on this page only.

Recommendations

The following recommendations were offered:
1. That experiences should he offered to counselors in train-

ing to provide for interaction with administrators and super-
visors of all educational programs.

2. That a variety of practicum experiences in other than
educational institutions be provided to counselors in training.

3. That practicum experiences and opportunities be pro-
vided for counselors throughout the state using extension cen-
ters and other central areas.

4. That other studies be conducted to assist counselor edu-
cators in recruiting and training efforts.

Order No. 73-20,01'7, 161 pages.
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Purpose: The purposes of this study were to compare ex-
perimentally the relative effectiveness of the project approach
to laboratory activity and the exercise/experiment approach to
laboratory activity on the variables of (1) informational achieve
ment, (2) informational retention in wood technology, and
(3) attitudes of college students toward wood technology.

Method of Research: The experiment was conducted using
the project approach treatment and an exercise/experiment ap-
proach treatment, with twenty subjects in each group. Each
group was a section of the course identified as Wood Tech-
nology, MF&C 12-10, offered through the Division of Industrial
Arts and Technology, Central Missouri State College, Warrens-
burg, Missouri. The -Non-Equivalent Group- design was em-
ployed in order that regular registration procedure could be
accepted as the me:hod of assigning subjects to randomly as-
signed treatment groups.

Scores obtained by the Cooperative School and College
Ability Test were utilized to ascertain the initial status of the
groups on the variable of college aptitude. To ascertain the
students' prior knowledge of wood technology, an eighty item
evaluation instrument was constructed to test the students'
ability to reason on three cognitive levels (knowledge, applica-
tion and synthesis). Of the above tests, neither indicated a
significant difference; therefore, it was assumed that the sub-
jects were from the same population. To ascertain the atti-
tudes held by the subjects toward wood technology. the Remmers
Scale for Measuring Attitude Toward any School Subject; Form
A as the pretest and Form 13 as the posttest were utilized. An
analysis of the scale scores did not reveal any significant dif-
ference between the treatment groups.

Each treatment group had the same classroom instructor
who also served as laboratory supervisor for both .groups. The
two groups received the same number of laboratory assign-
ments; however, the type of laboratory assignment was the ex-
perimental variable. Posttests of informational achievement
and attitude were administered at the conclusion of the experi-
ment. A test of informational retention was administered three
weeks after completion of the experiment.

All items used in the pretest, posttest and test of retention
were evaluated for validity by a panel of specialists. For pur-
poses of estimating reliability the instrument was administered
prior to the experiment to a group with characteristics similar
to those of the experimental croups. The resulting scores
were analyzed, utilizing th e.. Koder-Richardson Formula 20,
which revealed a reliability Vail 11' of .973.

*Place summary on this page only.
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Conclusion: When the groups' mean scores on the posttest
of achievement and test of retention were compared no signifi-
cant differences were revealed, thus indicating that the type of
laboratory activity (project or exercise/experiment) did not
have a significantly different influence upon the informational
achievement or retention of information by the students.

Upon cotnparison of the groups' mean score on the posttest
of attitude, no significant difference was revealed thus indicat-
ing that the type of laboratory activity did not have a signifi-
cantly different influence upon the attitude of the students.

Recommendations: The exercise/experiment approach to
laboratory activity gives the industrial 'arts educator another
approach to laboratory activity which is not significantly dif-
ferent in its effects upon learning and attitude toward the course
than the project approach to laboratory activity.

Therefore, it is recommended that the industrial arts edu-
cator select and devise a balanced sequence of both types of lab-
oratory activities ina comprehensive instructional pm:1%111111101v
woods area of industrial arts. Order No. 73-21,4.18. 167 pages.
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Purpose of Study: To determine if a relationship exists between the verbal inter-
action of higher education instructors and their teaching effectiveness as
rated by the students.

Source of data and method of study: Based on student ratings, a sample of five more
effective instructors and five less effective instructors were selected for ob-
servation. During observation, verbal interaction of the instructors was cate-
gorized into a modified Flanders' Interaction Analysis System. The two samples
were compared using a statistical analysis of the amount of time spent in the
various categories of the modified Flanders' system.

Findings

1.

2.

3.

4.

5.

and Conclusions: The findings resulting from this study were as follows:
The instructors rated more effective by their students accept and use
significantly more of the students ideas than the instructors rated as less
effective by their students.
In the classes of the instructors who were rated as more effective by
their students, significantly more of the classroom time was spent in
student initiated talk.
Reactions to student feelings and non-verbal
be nearly non existent in this sample.
Asking questions occurred more frequently in
effective instructors than in the classes of

communication were found to

the classes of the more
the less effective instructors.

Continuous lecturing occurred more frequently in the classes of the less
effective instructors than in the classes of the more effective instructors.
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The purposes of this investigation were: (1) to determine
which of the two types of specificity of objectives (general in
comparison with specific) promoted the c.Teatest cognitive
achievement, intentional and incidental; i21 to ascertain the
effect of placement of objectives on cognitiv, achievement (in-
tentional and incidental) within the two specificity treatments;
(3) to determine the influence of the above stated variables on
both intentional and incidental retention i-cs ii.--isured by the
delayed achievement test; and (4) to determine the effects of
specificity and placement of objectives as measured by the
Students' Perceptions of Instructional Obiectives scale.

The instructional materials consisted of five written pas-
sages dealing with engineering graphics content. The mate-
rials were presented to introductory general engineering stu-
dents from the University of Illinois at UrbanaChampaign.
Eighty-four of these Ss, on which total data were available,
were utilized in all reported analyses.

Two experimental variables were arranged in a 2x2 multi-
variate factorial scheme.. The experimental des'.gn resulted
from the factorial combination of: (1) the specificity of the in-
structional objectives, i.e., the general or specific orienting
directions; and (2) the placement of objectives within the writ-
ten passages. Objectives appeared either totally at the begin-
ning of each passage or were systematically interspersed
throughout, appearing prior to identified section topics. The
dependent measures consisted of intentional and incidental test
items.

The main effects analysiS on immediate achievement dis-
closed that all objective treatments combined were superior
to the Conventional Learning Directions (CLD) group. How-
ever, neither level of specificity of the objectives nor their
respective placement yielded significant differences among
themselves. On retention, the groups which received specific
objectives were superior to those utilizing general objectives.
Moreover, all experimental treatments combined yielded su-
perior results on retention as compared with the CLD group.

*Place summary on this page only.

Further analysis on immediate achievement indicated that
there were no significant differences produced by the place-
ment variations under which objectives were presented to Ss.
This finding also applied to delayed achievement.

Additional analysis disclosed that on immediate achieve-
ment, neither intentional nor s,ncidental learning was influenced
by either the specificity of instructional objectives or their
placement. As measured by delayed achievement, the specific
objectives produced higher iNtentional performance but at the
same time did not critically weaken incidental recall. The
treatment variations did not produce any significant variation
on attitude as perceived by the Ss.

In general, the findings of this investigation suggest that
instructional objectives promote acquisition on both inten-
tiona1 and incidental performance, whereas specifically stated
objectives enhance retention on intentional learning.

Order No. 73-17,584, 141 pages.
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Statement vr the Prohkm: The study was accomplished to determine
if the Albuquerque Technical-Vocatiolial Institute was meeting the needs
of businessmen and industrialists of Albuquercoe and New Ntexico, to
provide feedback to TVI from the employers of r-vi graduates in the form
of recommendations for improvement, and to valichate T-V1 applicant
screening and grading proeedures by comparing them with employer rat-
ings (on eleven worker traits) mid ixages paid to graduates.

Procedure: Biographical ini'ormaiion. General Aptitude Test flattery
scores and T-V I grade point averages for graduates surveyed were gleaned
from T-VI and Sew Mexico Employment Security Commission files.
Known employers of graduates were fitted and a kvo-page survey form was
sent to each. Data from response: to the surge>, were analyzed for each of
the ten T-VI :raining programs and several combinations of programs to
provide descriptive statistical information. a correlation matrix comparing
each GATB score, grade point average. beginning and ending wages and
employer ratings iv ith every other variable and an analysis of variance
based on differences in sex. marital status, age and formal education.

Results: Of 570 sun ey letters mailed, 07.1% were returned, but only
65.4% were complete enough for computer analysis. Analysis of the re-
turns showed that over 90% of the T-VI graduates found work in New
Mexico. Sc v enty-eiz,ht percent of Trade graduates and 93% of Technology
graduates worked in a job closely related to their T-V I training. Employers
selected dependability, vvi'dingness to learn, job knowledge, quality of work-
manship and interest in the job as the five most important worker traits
among over fifty listed. Emph viers recommended greater training relevance
to "real business life," the:II-Mt). to apply knowledge, instilling in graduates
a pride in one's work, continued selfimprovement, loyalty to the company
and personal initiative as the key needs for improvement in T-VI training.
Generally, employers had high praise for the quality of training at TVI.

The United States Department of Labor provided the GATI3 subtests
to be used and cutoff score guidelines w screen applicants for T-VI pro-
grams. These were acceptable for T-VI's needs in several programs, but
require modification in others. As a general rule, the GATE) Intelligence.
Verbal, Ncinencal and Clerical Perception scores predict E rad uat ts' suc-
cess best. Other sub-test scores arc useful for individu,d training programs.

T-VI grades were divided into four categories: Mathematics, English,
Major Subjects and a Composite of all CPA's. 1 he Mmor Subjects grades
had the best predictive value for employers' ratings and wages. The other
grades had more limited usefulness. Employers' ratings did not correlate
with wages as closely as might he expected. Many employers verbally stated
they wanted dependability, job knowledge, pride. loyalty, etc., bet they
tended to pay higher vvages to the graduates who displayed leadership and
accuracy. Despite equivalent TVI training, employers paid males higher
than females. married graduates more than single graduates, the divorced
or vv idou cd. and older graduates more than youneer ones PreT-VI formal
education had little direct effect en either employers' ratings Cr wages paid.

*Place summary on this page only.

Albuquerque, New Mexico
(City, State)
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Conclusions: T-VI needs a better system of matching interest and
aptitudes during its screening of applicants. Greater emphasis should be
placed on relevancy to the world of work, on development of judgement
and decision making, or, dependability, on willingness to continue learning
and on initiative. Despite these weaknesses, the training programs offered
do meet the major needs of graduates' employers, The Unitcd States De-
partment of Labor use of the General Aptitude Test ilattery uses riot
appear to be valid for some training programs and nr.nv applicants at T-VI.
Locally designed cut offs and combinations of sub-tests is necessary for
more accurate applicant screening. With some modifications in the combi-
nation of sub-tests. the GATB could do a much better job of screening
applicants for all T-VI programs (except Office Education). The GATE
should not be used in screening Office Education applicants. Other specif c
recommendations are outlined in the original research paper.

Order No. 72-30,732. 285 pages.
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This study was.undertaken ti identify implications and
possible generalizations arising from the comparison of ap-
prenticeship schemes in India, Japan, Kenya and Nigeria.
Some implications of the findings for Korea are considered
in the conclusion.

The major aspects of an apprenticeship scheme examined
by this study are: linkage between the apprenticeship system
and the educational and training system, location of different
types of apprenticeship programs, employment status of .ap-
prentices, educational attainment of apprentices, apprenticeable
trades, organization of instruction, trade tests, recruitment
and training instructors, and sponsors. The data for this study
were gathered from research reports and government docu-
ments.

The major findings of this study were:
1. Vocational and technical education is regarded as pre-

vocational preparation for an apprenticeship. Vocational
training in institutes also ttildS to be regarded as the pre-
vocational.

2. Large Industrial establishments run independent ap-
prenticeship programs. National apprenticeship schemes
either organize or assist the apprenticeship programs in small
and medium industries. The enrollment in both sectors Is
small. A vast number of apprentices are trained in indigenous
apprenticeship programs.

3. If an employer is obligated to take more apprentices
into his establishment than he needs, he is likely not to pro-
vide the apprentices with gainful employment during and after
the training. If an employer is not obligated to pay apprentices
with wages and to employ them upon the completion of the ap-
prenticeship, he is likeiy to take a larger number of appren-
tices in than he actually needs; apprentices become cheap
laborers.

4. Actual educational attainment of apprentices is becom-
ing higher than that which is required either by legal provision
or by industry. This phenomenon exists in both more and less
developed countries.

5. Developing countries are in the process of broadening
public apprenticeship schemes by adding new trades to the
list of unauthorized apprenticeable trades. Also, apprentice-
ship is broadening its scope to include emerging trades and
service trades.

6. As apprenticeship becomes formalized it emphasizes
classroom instruction and basic training, both functions of
formal schools. The training institutes of the ministries of
labor have recently added these functions.

, No. of pages in report 182

East Lansing, Michigan

(City, State)

Microfish ( ) E.R.I.C. ( )
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7. More developed countries use trade tests to promote
national standards for skills. Less developed countries use
them as a ritual for job control.

8. Instructors are recruited within industrial establish-
ments. Prolonged training of instructors in training institutes
is not welcomed by industries.

9. Major financial and other assistance by governments
are provided to apprenticeship programs in small and medium
industries.

In view of bsik the limited absorptive capacity of school
leavers by modern industries and the limited resources for
education and training in Korea, this study suggests the pro-
motion of indigenous apprenticeship programs. The major
recommendations for the new policy are:

1. The policy should be the one that establishes industrial
extension services for indigenous industries. No additional
training institutes or no expansion of present training institutes
should be attempted.

2. Assistance to apprenticeship programs in modern in-
dustries should is minimized.

3. Employment of apprentices should not be controlled by
government. Government's supervision should be limited to
preventing abuse of youths by employers.

4. Vocational education and training in schools and institutes
should be confined to pre-vocational education and training and
no attempt to simulate the industrial process in schools and in-
stitutes should be undertaken. The schools and institutes should
provide classroom instruction for indigenous apprenticeship
programs.

5. Curricularn standards for apprenticeship programs
should be adapted to changing educational attainment of ap-
prentices.

6. No lttempts should be made to enforce a licensing sys-
tem for instructors of apprentice training.

7. Governments' efforts should promote directly the In-
digenous industries and encourage the tompletors of appren-
ticeship training to create their own business.

8. No rigid Pegal standards for training and tests should
be enforced; tin tests should be in the form of national skill
competition. Order No. 73-12,762, 162 pages.
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The present study analyzed nine types of relationships;
viz., (1) between selected demographic variables and level of
job satisfaction, (2) between selected demographic variables
and the level of job satisfaction related to job content factors,
(3) between selected demographic variables aid the level of
fob satisfaction related to job context factors, (4) between se-
lected demographic variables and the degree of importance
assigned to job content factors, (5) between selected demo-
graphic variables and the degree of importance assigned to
job context factors, (6) between job satisfaction and job content
factor satisfaction, (7) between job satisfaction and job context
factor satisfaction, (8) between "importance" and usatisfaction
ratings of job content factors, and (9) between "importance"
and "satisfaction" ratings of job context factors. The primary
purposes of the study were to ascertain: (1) the possible in-
fluence of selected demographic variables on job satisfaction
and importance variables, (2) the relationships between job
satisfaction and job content and context factor satisfaction,
and (3) "satisfaction" and 'importance" ratings of job content
and context factors.

Job attitude factors were selected and classified based upon
Herzberg's theory which employed a content-context dichotomy
classification.

The population for the study was composed of industrial arts
teachers who were teaching in the secondary schools in Mis-
souri during 1971-1972.

The sample selected for this study was 50 per cent, or 531,
of the total, 1062, industrial arts teachers who were teaching
in_ the_secondary schools in Missouri during 1971-1972. A Mis-
souri Industrial Arts Teachers Directory, 1971-1972 was used
for idemifying and selecting the subjects.

The data were collected through mailed survey instruments.
A total of 366, or approximately 70 per cent, of the teachers
completed and returned questionnaires and information forms
which provided basic data for the analyses made in this inves-
tigation,

The Instrument used for securing data describing the In-
dependent variables was a Demographic Information Form.
A modified Job At litudo Q..iestionnaire was used for gauging
the job satisfaction (dependent) variables. A pilot study was
conducted for estimating the reliability of the instrument em-
ployed. The instruments were scored and the resulting data
was punched on WM cards.

*Place summary on this page only.
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Five multiple regression equations were developed.for the
purpose of ascertaining the influence of selected demographic
variables on job satisfaction measures. Findings revealed that
these selected demographic variables, as a whole, when entered
into the multiple regression equations, contributed only 2 to 6
per cent of the variance on the dependent measures in predict-
ing the dependent measures (job satisfaction, job factor satis-
faction, and job factor importance ratings). However, signifi-
cant differences (p :5.05) were revealed with respect to job
satisfaction measures and 'importance" ratings only.

Further examination of the findings revealed that there
were statistically significant relationships (p s .05) between
overall job satisfaction and job content and context factor sat-
isfaction measures. Rirthermore, findings revealed that there
were significant relationships, (p 5..05), between "importance"
and "satisfaction" ratings of job content and context factors.
Thus, taken as a whole, the Herzberg theory was partially sup-
ported by the positive correlation exhibited between overall job
satisfaction and job content factor satisfaction. However. it
was not supported by the relationships revealed between job
satisfaction and job context factor satisfaction. However, con-
trary to Friedlander and Froelich's findings, "importance"
and "satisfaction" ratings were representative of one single,
unified attitudinal dimension.

Additional findings revealed that only 9 per cent of the
teachers were generally dissatisfied with their profession of
industrial arts teaching. As far as the job satisfiers are con-
cerned, all the thirteen job attitude factors studied were ser-
ving as job "satisfiers."

The implications of the findings and problems for further
study were presented. Order No. 73- 21,451,149 pages.
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The purpose of the study was to apply Piaget's theory to the
learning of orthographic projection concepts in a middle school
industrial arts program. A series of games was used to pre-
sent the concepts in a systematic and sequential manner. The
investigation focused on examining the facilitation of learning
and the stimulation of the sensory-motor and infralogical sys-
tems.

The hypotheses tested concerned: (1) the effects of treat-
ment, classroom unit, and sex upon the stimulation of the sen-
sory-motor and infralogical systems, (2) the effects of treat-
ment, classroom unit, and sex upon the facilitation of learning,
and (3) the correlation relationship between reading perfor-
mance and performance on measures of space relations and
orthographic visualization.

The industrial arts program of the East Lansing, Michigan,
middle schools was the setting for the investigation. The
sample was drawn from the beginning industrial arts classes
in the two schools and consisted of 163 students, 95 boys and
68 girls.

The design involved an experimental and a control treatment
of four classrooms each. Assignment to treatment was done
randomly in each school and provided two experimental and two
control groups per school. The experimental group received
the presentation of the concepts through the playing of the
games. The control group did not receive the presentation of
the concepts in the form of the games or in any other manner.
Within the experimental group four testinl., schedules were built
around the presentation of three concept ;coups: (1) points-
lines, (2) lines-planes, and (3) planes-forms.

Implementation of the treatments and data collection proce-
dures were completed over an eleven week period during Fall,
1971. The tests used to pro'. ide the ti.ppildt:nt variable were
the Space Relations test and the Visu:11:.-ntic.;iTesL The Gates-
MacGinitie Read in..: Tests, Survey E was used to provide the
data in the reading performance area.

Data analysis consisted of uaivariate and multivariate anal-
ysis of variance of gain scores on the pre-test and post -test
instruments and an analysis of the correlations between gain
scores and reading test scores.

The results of the analysis yielded the following major con-
clusions: 1. The factor of treatment had no Effect on the stimu-
lation of the sensory -motor and infralogical with
respect to the per:rpticn and cognitlou of the orthographic
projection of oLje,:ts. 2. The factor of grrup h.:d n., effect on
the stimul..tiun the sk...',ory- r.,,tur and infralooc:11 systems
with respect tu the percrptinn ano et, ;ilitian of the orthographic
projection. of objects. 3. Tae factar of srx had no effect on the

*Place summary on this page only.

E.R.I.C. ( )

stimulation of the sensory-motor and infralogical systems with
respect to the perception and cognition of the orthographic pro-
jection of objects. 4. The factor of group had no effect on fa-
cilitation through the systematic and sequential programming
of the concepts as based on the hierarchy of task complexity in
the puzzles and games. 5. The factor of sex had no effect on
the facilitation through the systematic and sequential program-
ming of the concepts as based on the hierarchy of task com-
plexity in the puzzles and games. 6. Reading performance is
significantly correlated to performance on the measures of
space relations and orthographic visualization.

Order No. 72-30,000, 155 pages.
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Purpose of Study: To identify effective procedures and criteria for sequencing
instruction and to use these procedures and criteria to devise alternative learn-
ing sequences for a given unit of content in order to determine the effects of
sequencing upon student learning.

Source of data and method of study: Two instructional units were prepared using the
same subject matter but each followed a different sequential arrangement. The
experimental treatments consisted of the presentation of two forms of the instruc-
tional units designed for this study and were administered to classes of graduate
studeLts subject to pre and postests. The order of presentation of the contents
for instruction was different for each treatment. Treatment A was a general to
specific sequenced instructional unit, and Treatment B was the reverse.

Findings and Conclusions: The experimental treatments were found to be effective
in promoting initial learning of the instructional content. There was no signi-
ficant difference in achievement between the two experimental groups as measured
by their scores on a postest administered immediately after the instructional
treatments. Individual response patterns revealed that individual differences were
a very real phenomena within the instructional process.

The conclusions were that the specific to general and general to specific
sequencing strategies were equally effective within the context of this study.
Both sequences produced significant increases in achievement scores.

*Place summary on this page only.



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL 'ARTS EDUCATION

JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Exact Title

Light
(Last name)

John J.

(First name) (Middle name)

The Development of Technical Institutes in Ohio

Degree granted

Granted by

Ph. D. , Date 1973 , No. of pages in report 326

The Ohio State University
(Name of institution)

Colombus, Ohio
(City, State)

Where Available: Microfilm (X) Microfish ( ) E.R.I.C. ( )

The origin of technical education is tied very closely with
the vocational education movement. Technical education is a
part of, or a division of, vocational education. Vocational edu-
cation received national attention providing the impetus for de-
velopment through the Vocational I.:ctucati,m Act of 1917 and
technical education through the National Defense Education
Act of 1959.

The technical education movement in Ohio developed from
a few scattered evening pro rams in 1959 and 1960 to entire
campuses chartered exclusively for the training of technicians.
This rapid evolution has taken technical institutes through sev-
eral systems of administration, fundim;. and titles. These
charm.: are the basis or developmental study
of the seventeen technical institutes operating in Ohio under
provisions of c. 335? of the Ohio, Ittvised Code,

The historical method of research is used to ciocument the
development of technical institutes in Ohio. A mass of primary
source material was collected including: legislative acts, min-
utes of board meetings. personal letters. catalogs. courses of
study. and reports. Data were suljected to both external and
internal criticism as they were collected, analyzed, anti re-
corded, Philosophies, objectives. curriculums, methods of
origin, growth patterns, and the facilities of the technical. in-
stitutes were documented.

Twelve of the technical institutes have operated under a
board of education and the State Board of Education prior to a
structure change operating under a board of trustees and the
Ohio Board of Ite;:ents. The state Department of Education
was responsible for the early development of technical insti-
tutes, providing operalint: and equipment funds, From 1958 to
1903. the State Department of Education was the only state
agency providing leadership and funds to technical institutes.
From 1903 to 1971 both the Department of Education and the
Ohio Board of Resents were Involved directly. House Bill 531,
passed by the 109th Ohio General Assembly, placed the respon-
sibility of operating and funding technical education with the
Ohio Board of Regents, The Itegt)ts have considerably in-
creased the operational and capital funding for technical insti-
tutes.

*Place summary on this page only.

A history of the Clark Technical College, Stark Technical
College, Jefferson County Technical Institute, Columbus Tech-
nical Institute, Owens Technical College, Northwest Technical
College, North Central Ohio Technical College, Hocking Tech-
nical College, Cincinnati Technical College, Muskingum Area
Technical College, Terra Technical College, Scioto Technical
College, Marion Technical College, Central Ohio Technical
College, Belmont Technical College, Lima Technical College,
and Washington Technical College are included in the Study.

Throughout the years of development, the philosophies and
objectives of the technical institutes have remained career ori-
ented, Curriculums have remained technical although the gen-
eral portion of the curriculums have become more "collegiate."
The autonomy of the technical institutes, now protected by
c. 3357 of the Ohio, Revised Code, enables them to develop and
grow according to their local needs and objectives and offer
high quality programs with increased enrollments. The evi-
dence of this study indicates that at this point in time collegiate
pressures have not weakened technical programs offered at
technical institutes in Ohio. Order No. 73-26,860, 326 pages.

34: 2474-A Nov '73



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE ACIATE & NAITTE

Ludlow

Exact Title

(Last name)
Gerald Clayberg
(First name) (Middle name)

A Comparison of Student Achievement in Individualized and

Trarlitional Electricity-Electronics Programs and the Effects of Educators'

Atli ti,rlpc_

Degree granted Ed. D. , Date 1973 , No. of pages in report 95

Granted by Oregon State University
(Name of institution)

Where Available: Microfilm (X)

Purpose of the Study

The study was designed to determine if students using the
individualized instruction method, scored significantly higher
on a 30 question achievement test than did students in more
traditional group paced programs. The study also attempted to
determine if attitudes displayed by educators, as measured on
an attitude scale, aided in the implementation of individualized
instructional programs. The specific questions formulated to
investigate this study were:

1. Do students who have been taught in individualized in-
struction programs achieve at a higher level than students
taught in more traditional graded programs?

2. Are the attitudes of educators who implement innovative
programs the same as the attitudes of educators who continue
with traditional teaching methods?

3. Does in-service training dealing with solving implemen-
tation problems have any appreciable effect on the attitudes of
educators who are implen,enting innovative programs?

4. Is a positive attitude towards innovation by teachers,
counselors and administrators evident and measureable?

Procedure

Corvallis, Oregon
(City, State)

Microfish ( )

The selected population of students and instructors par-
ticipating In the study was from Oregon's community colleges
and secondary schools. Fifty-four high school and community
college'educators responded to both pre-test and post test in-
struments by the cut-off date resulting in an 87'; return. One
hendred sixty-three high school students and 107 community
college students responded to a pre-test and post test instru-
ment by the cut-off date resulting in a 70e return.

Student achievement was measured by an achievement test
(Appendix A) administered by each participating secondary
school and community college teacher an a pre-test/post test
design as outlined by Campbell and Stanley (1963). The raw
scores were compiled and recorded according to population
category.

The attitudes of the teachers, counselors and administra-
tors were measured with the use of the Rokeach Dogmatism
Scale (Appendix A). All of the teachers, counselors and ad-
ministrators who were involved with the electricity- electronics
students responded to the scale. The scales were administered
In the same pre-test/post test pattern as the student achieve-
ment test and at the same point in time. The scores were
compiled and recorded according to population category.

Analysis of Data

The one-way analysis of covariance with unequal n's was
used to analyze the statistical significance of (1) student
achievement levels at both secondary schools and community

* colleges, and (2) teachers: counselors' and administrators'
attitudes towards innovation at both secondary schools and
community colleges. The statistical analysis was accomplished
by computer programmine.

E.R.I.C. ( )

Summary of Findings

1. The results of the study indicated there was no differ-
ence in the achievement levels of secondary school students
taught by individualized instruction methods as compared to
traditional methods in electricity-electronics courses. Ac-
cording to the questionnaire scores in this study, the type of
teaching method used in this particular subject indicated no
substantial difference in student achievement.

2. Further results indicated there was no difference in the
achievement level of community college students taught by in-
dividualized instruction methods as compared to traditional
methods in electricity-electronics courses or electronics tech-
nology courses. According to the questionnaire scores in this
study, the type of teaching method used for this particular sub-
ject indicated no substantial difference in student achievement.

3. Based upon the scores of the modified Rokeach Dogma-
tism Scale both secondary school and community college edu-
cators exhibited equal supportive attitudes towards those people
they worked with.

4. Secondary school and community college educators did
differ sharply in their dogmatic attitudes depending upon
whether or not they were involved in implementing innovative
programs. The scores as indicated on tho modified Rokeach
Dogmatism Scale showed that the innovative group was much
less dogmatic than the traditional group in the pre-test and
that this difference widened significantly at the post test.

5. The control group of educators exhibited a rigid attitude
at the pre-test and this attitude became more rigid at the post
test. The experimental group, on the other hand, tended toward
a flexible attitude at the pre-test and this attitude was even
more flexible at the post test.

6. The increasingly less dogmatic and flexible attitudes of
the experimental group of educators as shown by the scores on
the post test indicated that in-service training might have been
a factor in reinforcing positive attitudes towards innovation and
towards continued implementation of innovative programs.

7. The scores of the experimental group of educators
clearly indicated that teachers, counselors and administrators
had to be in accord before implementation and continuation of
innovative programs was successful in both secondary schools
and community colleges.

Order No. 73-12,867, 95 pages.
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If the labor force is to meet the changing demands of indus-
try, the skills supplied must also change. Therefore, over
time, one can expect the skill mix and skill levels taught to
labor force trainees to change, if the educational sector is
viable. This study was undertaken to provide a methodology
whereby the informational input from industry to the educa-
tional sector may be improved. The objective is to establish
a criteria and model for comparative evaluation of Manpower
Educational Programs.

The criteria developed here deals with resource allocation
in manpower educational programs, and also how well those
programs meet the needs of industry. Efficiency is measured
by how close the educational program comes to meeting the
skill requirements of employers. Most analysis dealing with
comparative measures of efficiency are some form of cost-
benefit analysis. Such studies compare resource requirements
for each project and the benefits resulting from them. This
type of analysis may be viewed as an external analysis. U the
objective is to obtain some optimum allocation of resources,
it will be necessary to consider an internal evaluation as
well as an external comparison. If 'the internal structure of
many investment projects were altered to improve their effi-
ciency, the external analysis would yield different results.
The method developed here is to take the analysis to a new
depth, and make an internal comparison of educational pro-
grams.

An occupation is reduced to its basic skills, which are
called characteristics. The list of characteristics constitutes
the specific skills employers demand when employing workers
in a given occupation. This list of characteristics becomes a
vector of characteristics associated with that specific occupa-
tion. A relative price is associated with each characteristic.
These relative prices become a vector of relative weights which
the employer places on the corresponding elements in the vector
of characteristics. Price theory suggests that there should be
a relationship between the relative prices and the allocation of
resources In the process of producing the various character-
istics,

*Place summary on this page only.

Labor market imperfections prevent the market from trans-
mitting the information input from industry to the educational
program. To circumvent this problem, a point plan of Job eval-
uation is adapted for use in evaluating the characteristics.
A vector of relative prices is generated, using the point plan
for evaluation. A modified price vector is obtained when cer-
tain constraints are placed on the characteristics and their
prices. The modified price vector is used to provide a rela-
tive measure of efficiency between the various educational pro-
grams employing the same type of inputs and obtaining similar
outputs.

Costs and resource allocation in educational programs, by
program, is very difficult to come by. For this reason, time
allocation was used as a dummy variable for resource alloca-
tion. This assumption presupposes some degree of perfection
in the market for educational resources.

Efficiency is measured by the Euclidean distance between
the modified price vector and the vector of instructional times
allocated to the curriculum. The smaller the Euclidean dis-
tance, the closer the school is to meeting the demands of in-
dustry.

An empirical application of the model was made using pro-
grams in California which are training Airframe and Power-
plant Mechanics. The lack of some data required arbitrary as-
sumptions, therefore, the statistical findings of the application
are not valid. There are, however, valid conclusions to be
drawn from the study. Order No. 73-8335, 128 pages.
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The purpose of this study was to investigate the effect of
participation in a Pilot Cooperative Vocational Education (CVE)
Program upon self concept development and school achievement.
Specifically, it was hypothesized that CVE participants would
exhibit significantly more positive self concept development
and greater increases in classroom achievement than would
non-partitipants. Further, it was hypothesized that CVE par-
ticipant self concept growth would be significantly and posi-
tively related to employers' ratings of job performance, to
participants' perceptions of employment supervisors as sig-
nificant others, and to participants' pattern of school achieve-
ment.

The sample selected consisted of residents of Father Flana-
gan's Boys' Home, Boys Town, Nebraska, a residential care
center for homeless and disadvantaged boys. Each was enrolled
In the senior class of Boys Town High School during the 1970-71
academic year. The experimental group (Group I) of twenty-
three completed a traditional school program during the first
semester. This group participated in the CVE program of half-
day supervised employment experience related to their prior
vocational training and a half-day of regular school attendance
during the second semester. A control group (Group II) of equal
size was randomly selected from the balance of the senior class,
none of whom oarticioated in the CVE Program,

*Place summary on this page only.

Bills' High School Index of Adjustment and Values (HSIAV),
Self Form, was utilized to assess self concept. The HS1AV
was administered to Group I and Group II immediately prior
to as well as at the conclusion of the second semester. Grade
Point Average (CPA) was employed as an index of school
achievement and was determined for both groups at the end
of both the first and second semesters.

Using analysis of covariance, CVE participants exhibited
significant (at the .01 level of confidence) increase in self
concept when compared with the non-participant control group.
However, no significant difference in school achievement was
found between participants and non-participants. Furtlierrnote,
using part correlation, no significant relationship was found
between CVE participant self concept growth and the employ-
er's rating of participant performance, the participant's per-
ception of his employment supervisor as a significant other,
or the participant's pattern of school achievement.

It was concluded that participants in CVE programs
achieved positive self concept growth. This conclusion is
supported in the literature. In the absence of expected rela-
tionships among the other variables involved in this study, a
finding which runs counter to self concept literature, it is
suggested that further study be given these issues.

Programs of cooperative vocational education seem to
possess considerable potential to facilitate positiVe self con-
cept development. However, further study needs to be given
CVE so as to determine those conditions under which self con-
cept development can most effectively be achieved.

Order No. 72-27,907, 98 pages.
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During the decade. of the sixties, human service agencies employed a
increasing number of paraprofessionals to augment the ability of

various agency programs to net the demands of society.
This study was designed to determine the employment patterns and

;:reer opportunities for paraprofessionals utilizing hnnie economics knowl-
edge and skills as an integral part of duties performed in human service

Further purposes were: to identify paraprofessional positions in
Ihich home economies knowledge and skills were an integral part of duties
performed, to determine the type of home economics knowledge and skills
1:tilized by paraprofessionals and the extent to which they were applied in
i.e performance of duties, to describe paraprofessionals and their role as
',..crceived by professionals and paraprofessionals, and w determine the
opportunity for and interest in career develnpment within the agency.

Interviews were conducted with thirty-four professionals in selected
Connecticut human service agencies identified by a special advisory group.
Participating professionals then identified paraprofessionals and provided
the time and place for interviews. The guided interview technique was used
for collecting data from 132 paraprofessionals, representing thirty-four per
:IN of the total population of paraprofessionals employed in agency pro-
;tams included in the study.

Analysis of data was directed at describing the paraprofessional group
study in terms of frequency and per cent of occurrences under

l7e...stigation. Range, median and mean were calculated where helpful for
-;..i)sis of data. In addition, cm square was used to compare data between

rceptions of professionals and paraprofessionals of selected factors.
Conclusions based on the findings and analysis of data are:
1. Home economies knowledge and skills are used as an integral part

or duties performed by paraprofessii als in individual and (=fly
maintenance, homemaking and nutrition education, child/youth
care and education and community relations programs in Connecti-
cut human service agencies.

2. The role of the paraprofessionals in relation to other positions on
the staff varies widely but generally extends and/or expands profes-
sional outreach,

3. Paraprofessionals make a positive contribution to human service
agency programs.

4. As a result of cmpinyment experiences in human service agencies,
paraprofessionals change both personally and in their attitudes to-
wards the community and the families served.

5. As nn occupational group paraprofessionals represent individuals
widely diverse in age, educational background, and work experi-
ence.

6. Paraprofessionals want training. education and career development
opportunity within the agencies on a continuum of levels from entry
to ptofessinal.

7. Career opportunity for paraprofessionals in human service agencies
in Connecticut is generally !united to less than professional status.

Place summary on this page only.

8. Professionals in human service agencies in Connecticut are inter-
estcd in providing paraprofessionals with improved training and
educational opportunities for upgrading in immediate job perfor-
mance and for carccr development.

All of the professionals were in favor of the concept of a city
educational center to provide comprehensive core training for all
paraprofessionals in a municipal arca. Over ninety per cent of Cie
professionals reported that curriculum experiences oriented around
family problem-solving related to the utilization of home economics
knowledge and skills would be valuable to paraprofessionals.

Major implications for further research are that:
1. studies be undertaken to develop guidelines, including both quan-

titative and qualitative measures, for evaluating the job perfomiar.,:c
of paraprofessionals who use home economics knowledge and skulls
as an integral part of duties performed in human service aEencies

2. efforts of home economists be directed at translating middle class
oriented competencies and content into the cultural patterns of
minority groups and at the performance levels of the clientele that
paraprofessionals in human service agencies serve

3. inquiry be directed into the professional's and paraprofessional's
perceptions of the paraprofessional's

a. personal change
b. change in attitude toward the community
c. aspirations
d. major job responsibilities

to confirm or refute, and further explain the significant differences
reported.

Order No 71.29,893, 153 pages.
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Bonser's ideas and philosophy were influenced by the historical events taking place
around him. Living in a rapidly changing American Society, Eonser found himself amid
a "revolution" in the area of education. The philosophies and ideas of such European
educators as Pestalozzi, Froebel and Herbart stimulated the minds of the leaders of
the progressive education movement in the United States. With these men, (Charles
DeGarmo, Charles and Frank McMurry, Francis W. Parker, John Dewey, Edward L. Thornlike,
Abraham Fiexner, James E. Russell, and William H. Kilpatrick) Bonser was to have close
personal contact. Bonser and many of these educators were to serve on the faculty
of Teachers College, Columbia University. Teachers College became one of the most
influential institutions promoting the advancement of the progressive education in the
United States.

As an out-growth of the Speyer School experiment, the Sauer School Curriculum was
published. This publication gradually showed the type of curriculum that Bonser
advocated for the elementary school system. The first achievement was the establishment
of the first "general shop" and/or multi-activity classroom. This can be found in
Bonser's early professional writings and the Speyer School Curriculum. Bonser's
second accomplishment was his contribtuion to the Russell/Bonser Plan and/or the Indus-
trial Social Theory. Bonser's third contribution to industrial arts was his widely
published definition of industrial arts, considered by some to be the first such def-
inition.

Frederick Gordon Bonser was a leader in the development of industrial arts as part
of general education. Through the study of men like him a better understanding of
the place and purpose of industrial arts in the school curriculum can be attained.

*Place summary on this page only.
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Authorititi suggest the need for media professionals in all fields of
endeaxor. including industry. Industrial training and deselopment prob-
lems are essentially the same as those in education. The problems are
compounded, how e% er, by the knowledge explosion and the increased costs
of training and development. If elll:etise and efficient industrial training
programs arc to be deseloped, media professionals who can organize effec-
tise and efficient training programs are necessary.

The purpose of this study was to identify the need for, the functions.
and competencies of the media professional in industry. If the Media
Professional has something to offer to educational institutions, it may be
that his service would scrse a useful and prolific function should he direct
his energy to the field of industrial training and development.

Should the 1sledia Professional desire to become a niemb.:r of the indus-
trial training staff. it would appear that his chances of being accepted by
industry are increased w hen he has an awareness of the qualifications and
training that induStry desires.

The following questions were answered in the research conducted for
this investigation:

1. Is there a present need for a media professional in industry?
2. Which of the media functions identified for a media professional in

education are required to be performed by a media professional in industry?
3. What additional competencies must the media professional in indus-

try posses.: other than those competencies related to each media function?
The procedures employed to collect the data pertinent to this study

included the following:
1. A review of the a% ailable literature related to training and develop-

ment program: in industry, from the field of educational media, and from
correspondence and personal inter% iews with training directors.

2. A tabulation of responses to a questionnaire de% ised by the in% estiga-
tor with the assistance of his ad% isory committee. Part I of the question-
naire was developed to identify the type. size and present training activit;es
of the companies represented in the sample population. Part II of the
questionnaire was designed to determine the desirability of the empioyment
of a media professional as a member of an industrial :raining staff. Part III
was developed io identify the media functions and additional competencies.
other than those competencies related to each function, desired of a media
professional in industry.

1 he questionnaire was submitted to selected members of the American
Society For Training And Development. It is the only professional society
de%oted ncltv.kely to the education, development and expansion of the
skills and standards of members of the training and development profes-
sion.

The surrey was a random sampling of selected members from the 1970
American Society For Training And Dc%clopmcnt Nicinb<rship Directory
The members to w hom the questionnaire was directed were, in most CJ5eS,
training directors, training managers, managers of management develop-
ment, and others responsible for mining programs.

*Place summary on this page only.
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On the basis of the research conducted for this study, the following
conclusions were made:

I. As a result of the expanded use of media. those responsible for their
company's training programs are confronted with the unique problem of
rising insentories of equipment and materials without qualified personnel
to assist in their proper implementation and utilization. W.:h the continued
rapid advancement of scientific and technological innovations in mediated
instruction, the need for a media professional in industry continues to
increase.

2. Not only is there a present need for a media professional in industry,
but that a greater need is anticipated within the next five years. The actual
number of media professionals needed in industry is dependent, to a great
extent, on the number of companies in each industry, the number of em-
ployees to be trained, and the sophistication of the training program.

3. Educational media programs in colleges and universities should de-
liberately focus upon the educational media professional in industry, since
their functions are the same.

4. Because industry indicates the need for media professionals in the
next live years, there is likely to be a demand for persons with such qualth
cations. Interested persons should be urged to enter the industrial nifdia
field. Educational institutions should take this into account in their recruit-
ing and program development. Need %%ill he most likely felt in the Cosmvi.
ies, Drugs and Pharmaceuticals, Electronics and Computers; Banking.
Finance and Insurance, and Transportation and Related Manufacturing
industries.

5. According to industrial leaders, educational media professional.
should receive extensive training in Psychology-Sociology, and Commum
cations areas as opposed to Business Administration-Economies.

6. The successful iniegration of the ninth-facet training materials inta
the present industrial atmosphere will depend hea%ily upon the availabili»
of a media professional to assist in their proper utilizetion, and to amplif:.
the efforts of those responsible for their company's training programs.

the need for a media professional and the competencies expected of
him must receke more conscientious attention farm industrial manage-
ment, if the demand for more effective and efficient training programs are
to be met.

8. The broad range of opinion among the members of the American
Society For training And Development regarding specified functions and
competencies of a media professional indicates the need for an indepth
study for each specific industry.

Order No. 72-20.198, 141 pnges.
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The purpose of the study was concerned with technological
obsolescence as it pr,r('ains to practicing electrical engineers.
The basic approach was to obtain agreement from a jury of
consultants on a listing of new technologies of recent advance
and apply it to practicing engineers who self-determine what
they believe to be their level of understanding of each of these
technologies. An obsolescence index was utilized io measure
the deviation from the jury established criteria which was used
as a model for the study.

Five hundred and ninety-three electrical engineers partici-
pated in the study from a major defense corporation with six
divisions scattered nationally. Data was gathered with the use
of committees, thirty-one jury consultants, two questionnaires
and forty-three group interviews.

The major findings of the study were:
1. Fourteen new or expanding technologies were recognized

by a jury of experts as constituting areas of rapid obsolescence.
2. Technical personnel in the field over five dears need up-

grading in engineering fundamentals in these areas of rapid
obsolescence.

3. Currentness in the field was indicated by an obsolescence
index and declined with increased chronological age, years out
of school, and type of activities in employment.

4. Practicing electrical engineers, on the average, saw
themselves as falling behind in the field.

5. Level of utilization of engineering skills was discovered
in 48.9 percent of the practitioners as below their capability
or In the range of a technician.

G. A two-to-one demand in time was placed on engineering
practitioners for non-engineering ac:tivities.

Recommendations are made, based on the findings of the
study, that engineering management take action on the follow-
ing:

1. Educational renewal programs should be set up within
the comrziny and technical personnel of long service should be
required to inuticipate.

2. A program of obsolescence awareness should be insti-
tuted and its abatement promoted within the company.

3. A system of incentives should he instituted for the prac-
titioners to involve themselves more actively in their profes-
sional associations, meetings, and paid:cations.

4. A skills :tppra 1:,a1 sygtern F.hould be get up In I....filch the
engineer can be heard by his supervisor on his utilization on
the job.

5. A guidance ccunseling seiner should be set up within
the company tvhvre a practitioner n,ay i;et prof,,,.51r,oal guidance
and direction to r71 If V t

O. Technical ansb,lance tdrAild be provided to remove
some of the tion-e;Tinecrillg activitie,F1 he In expN:ted to ac-
complish. Microfilm Xerography $8.60. 11'2 pages.
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Purpos:s of the Study

The study had several purposes, the major one being to identify com-
mon professional education competencies essential to adequate perfor-
mance by administrators of vocational education at the community college
level. Other purposes of the study were to: (I) determine if significant
differences existed in vocational administration competencies among re-
spondents as cateprized by state institution, position held, and proportion
of time devoted w teaching: (2) determine the extent of commonality
among individual community college administrators of vocational educa-
tion according to values given the 93 professional education competencies
included in the study; (3) formulate implications to be considered in the
development of curriculum content, performance objectives, and teachtng
strategies for the preparation of community college administrators of voca-
tional education: and (4) identif:- the method recommended by the respon-
dents for preparing indiv !duals to perform each competency included in the
study.

Microfish ( )

Proceduras

A 98-item mail survey questionnaire was developed through a critical
review of literature on professional education competencies in areas of
community college, vocational education administration. The question-
naire was designed c,. that deans and department chairmen could respond
to the level of proficiency ne,:essary for each competency in relation to
their job. Responses were assigned Liken-type scale values of 5 to I. The
questionnaire also included a chei.:1slist designed to reflect the best recom-
mended methods (ccursework. on-thejob experience. or a combination of
couiscwork and on-the-job experience) for preparing leadership personnel
to perform specific competencies.

A total of 48 community coliezes from Arizona. California, Colorado,
and Washington who met predetermined criteria agreed to cooperate in the
research. A randomized sample of 175 deans/directors and department
chairmen involved in vocational education was selected from community
colleges participating in the study Onc hundred forty-three usable ques-
tionnaires were returned and analv zed by utilizing analysis of variance and
factor analysis analytic techniques.

Selected Findings

Selected findings were:
1. Except for five inmpmencies. no differences existed between four states

represented in tl.e study.
2. Except for five competencies, no differences existed between the 48

community colleges.
3. TN. en t competencies v. ere reiected v, hen po,itions of admirastra-

tors were compaied 11131,-31mg diffrenees exist
4. Except for four sompeten..aes. n,i di'Terences existed beveen respon-

dents in regard to the proportion a tune mtatcd to teaching
5. A f,ef.iLior solution extractcd 5'4 competencies that had factor luad

trigs greater than 50
6. 1 he combin.nion of 4,11.the.11,h eXPCricnce and formal eoursework was

identified 11% the preferred method of competency preparation.

*Place _:7:171cary on this page only.
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Conclusions and Recommendations

Fifteen conclusions were presented based on the review of current
literature, the questionnaire, and the results of statistical analysis. Five
selected eonclusmos are:

I. The five clusters of competencies identified represent meaningful
groups that can form the bases for developing curriculum to prepare
community college vocational education administrators.

2. The few differences that occurred between states. community col-
leges, and teaching responsibilities were attributable to chance.

3. The differences that occurred between positions were interpreted as
true differences. Seven competencies were identified as unique to the
needs of department chairmen and 21 competencies were identified
as unique to the needs of deans.

4. A combination or formal courscwork and on-the-job experience k
the preferred method of vocational administrator preparation for
community colleges.

5. A high degree of similarity exists between the 143 respondents.
Six recommendations were offered in view of the findings and ccmclu-

sions derived from the study. Two Selected recornniendations are:
1. That behavioral objectives and individualized instructional pack-

ages be developed from competencies in the present study and used

to prepare community college administrators of vocational educa-
tion.

2. That a composite data analysis be conducted on the concurrent
studies by Baltimore (:972) and Martin (1972), and the individual
study by Sundstrom (1972) to ascertain similarity of results.. If
strong similarities exist between populations, it was recommended
that the western states cooperate in establishing vocational leader-
ship programs with a common base.

Order No. 72-27,635, 179 pages.
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The problem of this study was to compare the relative ef-
fectiveness of a distributed versus a massed practice session
on the learning and retention of a selected psychomotor :ask.

Statement of the Purpose

The purpose of this study was to provide additional research
evidence concerning the effectiveness of a distributed and
massed practice session on the learning and retention of a se-
lected psychomotor task. An added dimension was used in that
male and female students were experimentally compared.

The practice which provided the learners (male and female)
an opportunity to develop a higher level of proficiency in a se-
lected psychomotor task and with a greater degree of retention
needed to be examined.

Wright (1965) reported that more and more students of all
ages were taking industrial arts education courses in the sec-
ondary schools. Industrial arts enrollments almost doubled in
the period 1949-1961. In 1961, three and one-half million stu-
dents were enrolled in courses in industrial arts. This repre-
sented 29% of all pupils in grades seven through twelve, or an
overall increase of three percentage points.

With these and other factors in mind, it seemed appropriate
to investigate certain aspects related to efficiency of instruc-
tion.

The Experimental Design

The study involved 152 subjects consisting of 76 male and
76 female students. Three variables were considered: treat-
ments, mechanical ability levels and sex differences. The pop-
ulation of subjects was administered the NlacQuarrle Test for
Mechanical Ability (MTMA) for the purpose of separating stu-
dents into high and low levels of mechanical ability. The

' median score obtained for each group by sex was then used as
the cut-off point for separation.

The treatments used in the study were a distributed prac-
tice group and massed practice group. Each one of the treat-
ment groups then consisted of: high mechanical ability male;
high mechanical ability female: low mechanical ability male;
and low mechanical ability' female students. Therefore, each
one of the eight cells consisted of 19 students. From this pop-
ulation of )9 subjects, four students were randomly selected
to serve as alternates. An experimental control group was not
used In the Parent Study, but was utilized In Pilot Study 2.

*Place summary on this page only.

E.R.I.C. ( )

The distributed practice groups practiced the psychomotor
task with intermittent rest periods. However, the massed
practice groups were not allowed any rest periods throughout
the practice session. A ten-minute practice session was used
by both treatment groups. At the conclusion of the practice
sessions, a criterion measure was administered to the treat-
ment groups. Following a one-week delay, a second Identical
criterion measure was administered for the purpose of mea-
suring retention.

Findings

The three-way factorial analysis of variance was employed
to test the seven different hypotheses for initial learning and
the seven different hypotheses for retention. A correlation
study was also conducted to test for reliability. The findings
that follow are summarized under the heading of the dependent
variable examined.

Initial learning: The criterion test for learning was admin-
istered to all the subjects immediately upon completion of the
program. A 2 x 2 x 2 factorial design was applied to the scores
In order to test for differences among the treatments, for high
and low mechanical ability groups, and for sex differences. All
analyses, except the mechanical ability levels, resulted in non-
significant findings at the a = .05 level of significance. A large
significant difference was found for the mechanical ability
levels. The high mechanical ability students performed sig-
nificantly better than the low mechanical ability students. No
significant interaction was found between treatments, mechan-
ical ability levels, sex differences, and the combination of the
three variables.

Retention: criterion test for learning was again admin-
istered to the subjects after a one-week delay. The application
of the three-way factorial analysis of variance indicated some-
what different results than had been obtained on the learning
test. All analyses were computed at the a = .05 level of sig-
nificance. An analysts of the treatments indicated no signifi-
cant difference. However, the divisions by mechanical ability
levels and by sex indicated large significant differences. The
high mechanical ability students performed significantly better
than the low mechanical ability students, while the male stu-
dents performed significantly better than the female students.
No significant interaction was found between treatments, me-
chanical ability levels, sex differences and the combination of
the three variables. Order No. 73-9707, 191 pages.
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The purpose 01 this study was to develop a research model
that could be used to analyze the skills and knowled:;e possessed
by job inciini,)ents of an ucc.,,..:z on :n a selected techn)logical
area. The mtg.:el teas desigr.L,d as a :ool for curriculum de-
velopment and C.,CCUpAti.:1!al education and teas
applied to a random sample cf forty mechanical technic:ails
employed by three petroleum :trios in Venezuela. The primary
objective teas to apply the research model in expiormg the
skills and knowledge possessed by these technicians, the e:on-
tribution of tl.c school and ti,c, job in teaching them and the
relative importance of their s= ills and knowledge in their job
performance.

A Sort of 84 cards, containing a content item each, was used.
The content was drawn from formal and non- forr. :ai sources of
training, and was classified according to two curriculum vari-
ables. Four questions wet e asked of each incumbent. Six anal-
yses of variance were pertormed and it was found that if a
technician was affiliated with a certain compute this had a sig-
nificant effect on it importance he assigned to the content
items of the card sort. This effect 'vas attributed to irregular
sampling and duterence,, tirms concerning training and

o: mechanical tecmiicians.
Using a flour-dimensional matrix to analyze the frequencies

of responses to the card sort. it was found that t:,ere are three
major curriculum areas 0: concern in the preparation ui me-
chanical technicians tor the...t., ;trots: (II the conceptual area,
(2) the application area, and i3) the overlapping area. The role
of the school was found to be unique in the conceptual area, al-
though the school participates in teaching sonic items in the
other areas. The role of the lob is unique in relation to the
management Items and almost unique in relation to all other
items in the application area.

The research model should prove to be an effective and
unique tool for curriculum development and evaluation in oc-
cupational education. It is unique in that: (1) it includes con-
tent items fioni formal and non-tormal sources of training,
(2) it is possible to trace any effect of environmental variables,
and (3) it uses two curriculum variables that are independent
of one another.

After model application, the technical teacher may use the
data for an atounstie interpretation with implications fur cur-
riculum improvement. The curriculum developer may use the
matrix approach :or a ssteins interpretation 01 the findings.

*Place summary on this page only.
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It was recommended that the model shoald be applied In
conjunction with other research tools directed to explore in-
fluences of affective content and cultural factors, quality of
content acquisition and cost-benefit analyses of combinations
of formal and non-formal education a.,cl training for the prepa-
ration of workers in certain occupations. Iterative applications
of the model along and across technologies and economic ac-
tivities may help to identify clusters of content and the basic
elements of a general technology curriculum. Finally, some
suggestions were made for establishing a process so that the
most effective use of the data can be achieved.

Order No, 73-5437, 96 pages.
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The purpose of this study was to ascertain non-farm agri-
cultural employment opportunities in Connecticut and to iden-
tify distributions of those occupations or job clusters which
have potential with regard to curriculum development in voca-
tional agriculture. More specifically, the purpose of this study
was: I. To determine the occupational data pertaining to non-
farm agricultural occupations in Connecticut. 2. To derive a
basis for the development of new instructional program In
non-farm agricultural occupations.

This study was based on data obtained by paid interviewers,
from 480 firms. The firms were located in forty-three ran-
domly selected towns representing approximately twenty-five
percent of the State population.

Two hundred and ninety Job titles were identified in the
study. These Job titles were classified Into eight occupational
families, patterned similarly to that established at the /tesearCh
Zoordination Conference on Agricultural Occupations at
Ohio State University. Eacn employer classified each J'.)
title reported in one of nine levels of employment rar.:;ii,-
from the professional to the semi-skilled. Each level et .-.1-
ployment within each family was termed a job cluster.

Employers Indicated competencies desired for each
title. These sixty competencies were identified and groty.:d
into thirteen competency dusters.

A measure of degree of competency was calculated in refer-
ence to each of the competency clusters for each Job r.
By multiplying degree of competency by number of emplc., ce4
in each Job cluster, index scores were obtained.

*Place summary on this page only.

To facilitate comparisons these indices were organizai
to form a double matrix as standard scores. Standard sc4.-)reJ
designated as A indicate the relative importance of thirteen
competency clusters for a Job cluster. Standard scores O., --
nated as B indicate the relative importance of seventy-two jco
clusters for a competency cluster.

In the 480 firms interviewed, 3475 full-iime and 1081 part-
time employees were Identified in 290 Job titles.

Employers in these firms indicated anticipated ernploynr:
in the next five years of 1064 full-time and 1089 part-time
employees.

Eighty-seven associations of Job and competency dust( rs
were identified at the discriminatory standard score level of
A40-B55 or above.

Occupational data pertaining to the development of pro-
grams for high school youth are favorable, in most CP.SC7,
with regard to age and educational requirements, work cxred-
ence, residential background, and proficiency in agrIcuii..1.1.0.

The employment prospects for high school youth ay: r .

are good in non-farm agricultural occupations in Conn:it ,:t.
A variety of curricula can be developed for high sci:,-;

pupils and adults for many of the non-farm agricultural u:.:11-
pations identified.

Microfilm $3.40; Xerography $11.95. 2G1
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Purpose: The purpose of this study was to ascertain whether
or not there is a significantly different level of psychomotor
achievement among students who experience the following feed-
back treatments: (1) evaluating their own performance with the
aid of a check sheet while viewing their previous pertormance
by means of videotape recording (Treatment CS); (2) evaluating
their own performance witn the aid of a ratin;-, by a panel of
judges while vie.ving their previous performance by means of
videotape recording (Treatment PR); (3) viewing a videotape
recording of their previeais performance (Treatment SR).

More specifically, the study attempted to answer the follow-
ing question: What difference in psychomotor achievement
would occur among students receiving dUiering kinds of feed-
back?

Method of Research: This investigation was conducted as
an experimental comparison of three methods of feedback upon
psychomotor achievement. The population from which the sub-
jects were drawn consisted of one hundred seventh grade stu-
dents enrotlect in industrial arts at Oakland Junior High School,
Columbia, Missouri. The design of the study necessitated that
the student:: be of comparable equivalence. The following vari-
ables were used to ascertain, group equivalency; (1) age;
(2) sex; and, (3) manual dexterity. Thirty-nine male subjects,
whose birthclates felt within a six -month range and had equiva-
lent manual dexterity scores, were selected. Manual dexterity
was measured by administering the United States Employment
Service (USES) Pegboard Apparatus Test of Mental Dexterity.
Alter compiling the data, the subjects were randomly assigned
to the treatment groups.

The research procedure followed in the study was to obtain
base rate measure, apply the three treatments, and then obtain

a final evaluative measure. The base rata measure was the
number of scve..,.s enrrNdly driven with a-,-).irai ratchet screw-
driver in a two- minute time period. Once l ih c three feedback
treat:m.1as was Aim:lisle! ect to the sullect and tin n the scre,,v
driving task was performed again to secure an evaluative or
final measure.

Conclii:ions: Students who received the vidntape-panel
rated iee.ioack treatment had significantly higher levels of
psychomotor achievement than did the other tva, feedback treat-
ment crouss. It \ias concltaled that students receiving qualitied
directive teecila::ei of their performance will perform at a higher
level of psychomotor achieverpcnt.

*Place summary on this page only.

No significant differences were found anione adjusted group
mean scores of students receiving videotape-check sheet or
videotape feedback. Therelore, it may be concluded that Stu-
dents receiving feedback in these forms, will ;)erforni at a
lower level of psychomotor achievement than subjects receiv-
ing feedback in the form of a panel rating.

Since the findings of this study indicated that students who
received videotape-panel rated feedback performed it a sig-
nificantly higher level of psychomotor achievement as comparec
to the two other forms of feedback, qualified directive informa-
tion concerning their performance wi:1 result in higher psych.-
motor achievement levels. Order No 73-'7062, 87 pages.
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The main purpose of this study was to determine what were
the differences in the performances of vocationally credentialed
trade and industrial teachers with different formal educational
backgrounds. The determination was made by comparing
teachers with a baccalaureate degree or higher in Vocational
Education, teachers with a baccalaureate degree or higher in
a discipline other than Vocational Education, and teachers with
less than a baccalaureate degree. A secondary purpose was to
determine the strength of relationship for some of the charac-
teristics which could be common with the three groups.

The objectives of the study were (1) to evaluate the appro-
priateness of occupational experience, (2) to evaluate the ap-
propriateness of previous teaching experience, (3) to determine
the effectiveness of pertinent vocational education method
courses, and (4) to compare the effectiveness of in-service
trade and industrial teachers in relation to the educational
degree they hold.

The design of the study required three avenues of approach:
(1) A biographical profile of the total population of fulltime
vocationally credentialed teachers (415 Teachers), Included in
the items of the questionnaire were 20 teacher characteristics
that were used as variables in the stepwise discriminant anal-
ysis; (2) the sample population (60 teachers) selected for the
evaluation section of the study included teachers whose pro-
grams were evaluated by the Supervisor of Trade and Indus-
trial Education during the school year 1971-1972. The sample
population represented 10 trade areas from most of the geo-
graphical areas of Colorado. The score.assigned the teachers
on his evaluation was used to divide the teachers into four
groups. A means and standard deviation for each of the 20
variables was tabulated for each of the groups, and using the
stepwise discriminant analysis the groups were compared to
each other. The results of the analysis indicated that the vari-
able of teacher degree accounted for 90 percent of the variance;
(3) the same sample population was also included in a sub-
problem using a stepwise discriminant analysis and dividing the
total sample population into three distinct groups of teachers
identifying (a) teachers with a Vocational degree, (b) teachers
with a degree other than Vocational, and (e) teachers with less
than a baccalaureate degree. The three groups were compared
to each other using 20 variables including the scores of the
teachers program evaluation.

*Place summary on this page only.

Based on the results of the analysis the following conclu-
sions were made:

1. Teachers with less than a baccalaureate degree were
less effective than those with a vocational degree but were more
effective than teachers with a degree other than vocational.

2. The type of ed, -ational degree is the most effective
predictor of efficiency of performance.

3. The occupational experience above the amount required
for credentialling is not as highly significant as other variables.

4. Previous teaching experience is more of a significant
variable than the occupational variable.

5. The vocational method courses vary in their significance
but pertinent courses are highly significant.

Order No. 73-13,041, 153 pages.
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SCOPE AND METHOD OF STUDY: The purpose of this
study was to deterinine the effectiveness of the first two annual
Oklahoma aerospace education workshops in preparing teachers
to teach in the area of aerospace education in the schools of
Oklahoma. This study involved the total population of teacher
participants who were enrolled in the workshops. Data on the
workshop participants was obtained by the use of a question-
naire. Research questions were then utilized to determine the
effect that the workshops had in assisting teachers in their
classroom activities. Changes in the attitudes of the workshop
participants were also obtained.

FINDINGS AND CONCLUSIONS: The results of this study
indicate that the Oklahoma aerospace education workshops have
been successful in initiating aerospace education in the schools
in Oklahoma. Other findings indicate that the teachers who
were enrolled in the workshops feel confident in teaching aero-
space education concepts in their classrooms. There was a
strong response frnn-, the participants that the aerospace edu-
cation workshops should be continued on a state-wide basis.

Order No. '73-15,191, 99 pages.
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The purpose of this study was to make comparisons between Occupa-
tional and Non-Occupational teachers on several variables related to com-
munity college teaching. to determine whether there were significant
differences in their attitudes toward community college teaching regarding
these variables, and to make comparisons of Occupational teachers by
department regarding their attitudes toward community college teaching.

Procedures

A total of 81 Occupational teachers and 77 Non-Occupational teachers
were surveyed from six community colleges in southeastern Michigan.
Data were gathered by matled.quevionnatres including: 1) demographic
data, 2) special preparation to teach at a community college and related
work experience. 3) an attitude scale, and 4) a social responsibility scale.

The categorical- data v. ere coded and the attitude scale and social re-
sponsibility scale were scored. Statistical analyses included frequencies and
percentages. chi-square test of distribution to determine :.igniEcance of
frequency data, and t-Test to determine significance between mean scores.

Findings and Conclusions

Conclusions can be drawn from the following significant findines when
the comparisons were made between Occupational and Non-Occupational
teachers.
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1. Occupational teachers are approximately three years older than
Non-Occupational teachers.

2. Occupational teachers have taught approximately two years longer
is community colleges than Non-Occupational teachers.

3. A high percentage of Occupational teachers did not have a teaching
assignment as a last job; a high percentage of NonOccupational teachers
had last taught at a four-year college.

4. For undergraduate preparation. Occupational-teachers had attended
colleges, universities, trade schools, and technical institutions: NonOccu-
pational teachers had attended colleges and universities.

5. Occupational teachers had received undergraduate degrees and cer-
tificates, and some had no degrees; Non-Occupational teachers had gener-
ally received undergraduate degrees.

6. Over half of the Occupational teachers had attended graduate
school; most Non-Occupational teachers had attended graduate school.

7. A high percentage of Occupational teachers had work experience
related to the field in which they are teaching: over half of the Non-
Occupational teachers did not have this experience.

8. Occupational teachers had more positive attitudes toward the com-
munity college administration than Non-Occupational teachers.

Of the comparisons that were not significant, the following warrant
special emphasis.

I. Occupational and Non-Occupational teachers have had few courses
or informal experiences to prepare them for community college teaching.

2. Occupational and Non-Occupational teachers have positive atti-
tudes toward community college teaching.

3. Occupational and Non-Occupationai teachers have a high decree of
social responsibility when measured by the Social Responsibility. Scale.

When comparisons %%ere made between Occupational and Non-Oceu-
pational teachers to determine v-hether attitude; differed significantly ac-
cording to specified variables. significant di:Terences were found according
to age and years of related work experience.

When coniparisuns were made for Occupational teachers by depart-
ment in relation to attitude toward community college teaching, no signifi-
cant differences were found.
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33: 2080-A Nov. '72



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
X:l'AT RESEARCH COMMITTEE - ACIATD & NAITTE

Author Minkevich

Exact Title

(Last name)

George
(First name) (Middle name)

Differences in Self Concept and Other Selected Variables Between

Transfer and Occupational Students in a Comprehensive Community College

Degree granted Ph. D. Date 1972 , No. of pages in report 123

lrented by St. Louis University St. Louis, Missouri
(Name of institution)

Where Available: Microfilm ( x) Microfish ( ) E.R.I.C. ( )

The Problem

(City, State)

It was rtrpose of this study to determine whether corn-
truhity college students choosing transfer and occupational pro-
strams differed in seif ,:oncept and other selected academic and
demogra;hic variables.

Data were obtained from a proportional stratified random
sample of 361 students who were enrolled in English classes
at a single comprehensive community college during the Spring
semester of 1972. Of the participants 238 were identified as
transfer students while 123 were identified as occupational stu-
dents.

Measures used were a self concept test, the Tennessee Self
Concept Scale,.and a background information questionnaire.
Student personnel records maintained by the college were used
to ascertain the high school and college grade point averages.
The statistical measures employed were the t-test, chi square
analysis, and percentages.

Results

Results of the data indicated.that there were no significant
differences between transfer and occupational students on the
following: self concept; mean age; socio-economic status;
father's or mother's educational achievement; high school and
college grade point averages; and mean hours of weekly em-
ployment. The two groups of students did not differ in terms
of the importance attributed to a number of reasons influencing
college attendance. The data also revealed that the majority
of both transfer and occupational students did not receive finan-
rial assistance from any of the following sources: spouse, own
full-time employment, a scholarship or loan, veterans or other
government benefits, and college work-study. No significant
differences were found between the two groups in the degree
to which part-time or summer employment contributed to meet-
ing the cost of their education.

Significant differences between transfer and occupational
students were found in their distribution accorciing to sex,
highest level of planned educational attainment, participation
in extra-curricular activities, anti the amount of parental fi-
nancial support. Significant dific rences were a150 found in the
following two factors irtflai ncir: co!: eg,2 attendance: parents,
and possibility of a better jolt alter graduation.

*Place summary on this page only.

Conclusions

On the basis of the findings in this study, it seems reason-
able to conclude that transfer and occupational students have
very similar self concepts.

Academic ability, as measured by both high school and col-
lege grade point averages, does not seem to influence the choice
of a college program. While age was not found to be a signifi-
cant factor in the choice of a program, the distribution of the
students by sex revealed that males tended to choose a trans-
fer rather than an occupational program. The community col-
lege seems to draw individuals from all socio-economic levels,
but those who come from families where fathers are engaged
in professional-managerial occupations are more likely to
select a transfer program. The fat:ler's or mother's level of
educational achievement, however, does not appear to be an
important factor contributing to the choice of a transfer or an
occupational program. Individuals crme to the community col-
lege for seemingly the same reasons regardless of the type
of curriculum in which they intend to enroll. More occupational
students, however, come to college primarily due to parental
influence as well as for purposes of obtaining a better job after
graduation. While parents of occupational students provide a
stronger source of encouragement to attcnd college, parents
of transfer students appear to be a greater source of financial
support. Although transfer students participated in a signifi-a,
cantly greater number of extra-curricular activities, there 1"
was a low rate of participation by both groups. The highest
level of planned educational attainment appears to be consistent
with the type of program in which they are enrolled.
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Purpose_of_Study. To determine the feasibility of a media diagnostic test system
and its ability to: 1) produce individual psychomotor learning style profiles,
and 2) serve as a model for constructing tests for industrial arts learning
environments.

Source of data and meth_ od of study. .
The data for this study was obtained by

designing and developing a specific test for the seventh grade population
used in this study. This test, which utilized three media forms, was then
administered to the population and validated in accordance with the system.

Findings and. Conclusions. The correlation between the main phase of the test and
the corresponding validation phase was +0.75.

As a result of this study and the data obtained, the following conclusions
were drawn:

1. The system is a feasible model capable of predicting individual
psychomotor learning style profiles in terms of the ranked effectiveness
of the media utilized by a test developed in accordance with the system.

2. Industrial arts teachers who have taken at least two basic educational
media courses or similar industrial arts photography production
courses should have the basic skills needed to produce a media diagnostic
test which consists of basic media forms.

3. .Regardless of its position in the administrative sequence, each teaching
sequence remains equally valid as a diagnostic element of the total
test

4. Previous experience with the psychomotor activities used in a test
system may be more influential in determining an individual's highest
media form score than the media form itself.

*Place summary on this page only.
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..

Purpose_ofStudy- To determine the extent that the career education goals as
identified in the school-based Comprehensive Career Education Model were
incorporated into the K-12 curriculum of the public schools as perceived by
classroom teachers; and the extent that the goals should be incorporated into
the curriculum.

Source of data and method of study. An opionaire based on the Comprehensive Career
_

Education Goals was developed for each grade, K-12. The responses from 593 K-12
teachers was used in the study. A contingency table was used to tabulate the data,
and a percentage analysis and a proportional test of significance was used to make
a comparison between the present and recommended emphasis of the goals in the

Findings and Conclusions! curriculum.

The findings and conclusions indicated that the career education goals as iden-
tified in the Comprehensive Career Education Model have sufficient merit to
narrant thei.r inclusion into the public school curriculum, and the kindegarten
through twelfth grade teachers would support the inclusion of the goals in
the curriculum. The lower elementary (K-4) career education goals emphasized
concepts in the affective domain; therefore, the goals were taught to a
greater degree at this level than was true for the other grade levels. The

mathematics and science teachers would be less willing to support the career
education concepts than would the teachers in the other discipline areas at the
secondary level (7-12).

*Place summary on this page only.
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The purpose of this study is to trace the development of the colonial
Philadelphia bullshit? crafts and the place of the artisans of these crafts in
the city they created, I os2- I7Q0. Particular emphasis is given to the houm:-
carpenters who, by the hue L-olontal period. ss ere the most powerful and
influential of all the eny crafts. Formed into three companies. the house-
Carpenters F.111Lkt positions of sscalth and power. a ere active in seseral
levels of gos eminent from the seventeenth century, leaders of the Revolu
lion, arid supporter. of the Federal CouNillunou These builders litre heen
divided into four gener:,tions and are discussed in terms of craft develop-
ment. political activity, craft or;arazat ton, :ind economic class. The empha
sis is on the builders rather than their building..
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The purpose of this exploratory study wai to establish
criteria for the development of effective participatory deci-
sion making processes through a comparative analysis of two
types and sizes of organizational administrative systems:
large and small higher educational systems in relation to
faculty participation in operation and governance and large
and small industrial systems in relation to employee partici-
pation in operation and governance. A three phase instrument
was designed to accomplish this containing 80 items and was
tested in a pilot study at Sarah Lawrence College and Chanel,
Inc., and found valid and reliable.

The first phase included items relating to an examination
and comparison of ten dimensions in higher educational and
industrial systems to evaluate their individual effectiveness
for participation and employed a (2x2) analysis of variance
design. Comparisons were made using two types of respon-
dents from two sizes of administrative systems; a faculty
group from three large and three small higher educational
systems and a professional employee group from three large
and three small industrial systems equaling twelve systems
and 470 respondents in all.

The second phase of the questionnaire ascertained the im-
pact that participation had on the decision making processes
through a performance analysis of the five areas of decisions
by evaluating the degree of faculty and employee participation
within each decision type. An.analysis of variance was in-
stituted between these groups based on a (2x2) factorial design
and employed scores for both present and desired categories.

The third phase of the questionnaire examinedsimilarities
and differences in responses when categorized in terms of
various sub-group demographic characteristics showing, spe-
cifically, which dimensional and decision area mean scores
were different than those of the group as a whole. The product
moment correlation coefficient formula was applied and pro-
vided an index of this relationship. In addition, a one-way
analysis of variance was employed and compared the occupa-
tional fields of specialization between these groups and the
variables involved.

Three hypotheses were answered by this research: (1)Large
systems of administration are more conducive to participation
than small ones. (2) Higher educational institutions have
poorer administrative systems for the development of par-
ticipatory decision making proce.st,}; than certain of those
utilized by industry. (3) Employees in business and industry
are more active in participatory decision making than faculties
in higher education.

*Place summary on this page only.
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The results of this study supported the first two hypotheses
as stated at the .05 level of significance but negated the third,
indicating that faculties in higher education were slightly more
active than employees in industry. When comparing the occu-
pational fields of specialization, these fields were more sig-
nificantly related to responses from employees in industry
than for faculties in higher education. This greater profes-
sional expertise restriction gave the participation performance
edge to faculties over employees.

The findings suggest that the possession of various system
dimensions including goals' management, decentralized struc-
tures, democratic leadership, three-way communications,
teamwork philosophies and supportive management methods
benefit the development of effective participatory decision
making processes and, in turn, are conditioned by the type
and size of the organizational administrative system. Selection
bf the appropriate decision making process is influenced by
these system dimensions as well as the decision area itself
and a number of demographic characteristics relating to the
individual participants.

The author recommends that administrators in both higher
education and industry must design and maintain organizational
administrative systems in which professionals Can work effi-
ciently and effectively. They must develop professionals
through providing on-going programs, benefits and oppor-
tunities for advancement, particularly for the younger faculties
in higher educational systems, with known and measurable
standards and systematic opportunities to test abilities against
these standards so as to mutually achieve system goals.
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degree of need was expressed for topics pertaining to (1) Or-
ganization and Functions of the Wood Products Industry, (2) Up-
holstering. and (3) Patternmaking. 5. Respondents expressed
relatively little need for further educational experiences in con-
tent topics usually included in traditional industrial arts woods
programs. 6. Of the 180 chi square calculations to determine
the significace of difference between the educational back-
ground of the respondents and their reported educational needs
only 5 were significant at or above the .05 level. 7. Of the 180
chi square calculations to determine the significance of differ-
ence between the teaching experience possessed by the respon-
dents and their reported educational needs only 4 were signifi-
cant at or above the .05 level.

The primary purpose of this study was to identify the edu-
cational needs of senior high school industrial arts woods
teachers necessary to iiiiprove subject matter teaching com-
petence and provide suggestions for the modification, of woods
programs in teacher - education institutions.

Procedures

The data for this study were obtained from the responses
to a questionnaire which consisted primarily of a list of course
content topics considered important for inclusion in a total in-
dustrial arts woods program, grades nine through twelve. The
questionnaire was evaluated by a panel of jurors and sent to
144 senior high school industrial arts wcods teachers in the
state of Illinois.

The responses of the 90. or 62.5 per cent, who returned the
questionnaire were analy:eid to determine: (1) the educa-
tional and teaching experience background of the respondents,
(2) their specific needs for further educational experiences to
improve subject matter teaching competence. t3) the relative
degree of those neecs reported. (4) the relationship between
the educational background uf the respondents and thole re-
sponses to each content topic, (5) the relationship between the
years of teaching experience of the respondents and their re-
sponses to each content tope-, and (6) what types of in-service
programs or activities the respondents felt would be most ef-
fective in assisting them to alleviate teaching deficiencies.

Selected FindingS

I. The most preferred tepee, of in-service educational ex-
periences for alleviating subject matter teatlene, deficiencies
were -Technical courses" and -Industrial in:ernships" (or
graduate credit, 2. The least preferred types of in-service ed-
ucation experiences for al:v.:labile subject wetter teachine de-
ficiencies were -Independent studies or practiceins" anti -Read-
ire; textbooks and periodicals." 3. Content tc,pics listed under
the heading a Wood Tectir...)10ey received ranks varying from
1 (hieltest'i to 127,5. !heti rank me, topics dealt with wood plas-
ticizing processes, the physical and ehenncal properties of
wood, %cood testiee. and utitiention, and occupations in forrslrY,
lutnbering, and wood product research. 4. A relatively

*Place summary on this page only.

Selected Conclusions and Implications

1. In- service industrial education woods programs should
include a variety of educational activities and experiences in
an effort to accommodete the individual preferences of her
clientele. 2. Educators responsible for the design and imple-
mentation of graduate level industrial education woods pro-
grams should offer technical courses and industrial internships
as a means of assisting woods teachers :n their efforts to 'alle-
viate subject matter teaching deficiencies. 3. Educators re-
sponsible for the design and implementation of graduate level
industrial education woods curricula and in-service programs
should include content topics cited in Priorities I and IT to
eatable instructors to teach programs which more fully reflect
the skills, processes, and body of knowledge of contemporary
wood products industries. 4. Content topics cited in Priorities
III and IV were to a large extent concerned with information and
skills usually included in industrial arts woods programs. Con-
tinued emphasis should be given these topics in graduate and
undergraduate industrial education woods programs. 5. The
high percentaee of need responses to topics pertamine to tvood
technology sueeests the necessity (or a contemporary wood
technology course in graduate and undergraduate industrial ed-
ucation woods prnrams. 6. Greater emphasis should be riven
in graduate and undereradunte woods proerards to content
topics pertainirg to: (1) The Organization, and Functions of the
Wood Products Industry, (2) Occupational Opportunities in the
Wood Produets Indt.e,try, PaternmakinL4, and (4) helste.r-
ing. 7. No sienificant difference exists between the educational
background of the senior high school woods teachers rep-
resented in this stud: and their reported educational needs.
8. There is no significant difference between the teachine ex-
perience possessed by the senior high school woods teachers
represented in this study and their reported educational needs.
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This study was conducted to determine: (1) the educational
needs of packaging technologists in the packaging material
and packaging machinery manufacturing industries and (2) the
extent to ..:high higher education is fulfilling their :weds.
Specifically this study attempted to identify: (I) the employ-
ment states of packaging technologists, (2) the educational
backgrounds of present packaging technologists, (3) the recom-
mended areas of education. (4) the work experience back-
grounds of employed packaging technologists, (5) how well
higher education is fulfilling the educational needs of packaging
technologists, (6) how higher education can better fulfill the
educational needs of packaging technologists. and (7) which
types of higher education institutions should develop packaging
technology education programs.

This study was conducted as a survey by questionnaire.
While reviewing industrial technology programs five educa-
tional background nreas for the packaging technologist were
identified for inclusion in the questionnniro- (1) general indus-
trial, (2) business, (3) science and mathematics, (4) technical,
a.nd (5) packaging technical.

Personnel completing the questionnaire were employees of
companies -nolding a membership in one or more of sixteen
technical societies representing the packaging industry.

Data describing the size and type of companies represented
were tabulated to determine the number of packaging technolo-
gists currently employed. and the estimated need in years.
Education and work experience nackgrouncls of respondents
were analyzed to determine if nny pattern existed .vhich lend
to current positions. Responses to items in the education sec-
tion of the questionnaire were treated with the analysis of vari-
ance method of statistics. If any significant difference was
found, the Sheffe test of multiple comparisons was applied to
identify the divergent group.

Companies represented in this study employed approxi-
mately 11.600 technical packaging personnel in sales. manage-
ment, production, and research and development positions.
Thirty-six of the cooperating companies anticipated a 5 per-
cent increase in the need for packaging technolo.zists during
the five years following this study. Respondents employed by
thirty of the forty-eight companies represented stated their
present suurce.s of personnel were inadequate. This growth
rate plus the replacements fnr normal employee turnover in-
dicated there is a need to develop additional packaging tech-
nology programs.

*Place summary on this page. only.

Approximately 90 percent of the respondents had some col-
lege level-preparation. About 60 percent of the respondents
had earned college degrees. The high percentage cf personnel
v.,ith college degrees and the almost complete lack of program
in packaging technology indicated there is a void to be filled by
packaging technology programs in higher education institutions.

The respondents were quite consistent in identifying the ed-
ucational needs of packaging technologists. Respondents evalu-
ated fifty-one items in five educational areas. Only seven
items were ranked low by a substantial number of respondents.
Ten items rated important were: (1) quality control, (2) pack-
aging material properties, (3) manufacturing cost analysis,
(4) structural design of packages, (5) package cost analysis
studies, (6) package failure and product damage, (7) packaging
and marketing relationships, (8) technical sales, and service,
(9) package testing standards, and (10) production planning and
control. The technical subject areas identified are a sufficient
basis from which to build a packaging technology program.

Respondents indicated in comments that their management
capabilities were enhanced by having had varied work experi-
ences and that promotions were dependent upon the successful
solution of on the job problems. No definite pattern of work ex-
periences was found which led to any specific job or position.

Higher education institutions were not meetly.; the technical
education needs of packaging technologists and were doing only
a barely sgtisfactory job of meeting related educational needs

Write in comments identified educational areas in addition
to those listed on the questionnaire which would better fulfill
the packaging technologists educational needs. Among those
noted were: (1) ecological concerns, (2) consumer uses and
abuses of packaging, (3) statistics, and (4) governmental
agency functions. These findings emphasize the diverse occu-
pational responsibilities and educational needs of the packaging
technologist.

A preference for the development of packaging technology
programs in colleges and vocational/technical institutes was
expiessecl with vocational 'technical institutes being lavcred
sliiihtly. Eilacatcd:s in technical 111.:her education institutions
should consider packaging technolo;y programs for addition to
their oiferim(s.

!n view of the findings of this study the following recommen-
dation for further study is offered: can voatinnal. technical
institutes fulfill the educational needs of ri packaging technolo-
gist in the limits of a two year program?

Order No. 73-297, 140 pages.
33: 3345-A Jan '73



Author

SOURCE SHEET FOR SUT1MARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COM1.:ITTEE - ACIATE & NAITTE

Muncrief Martha

(Last name) (First name)

Crawford

Exact Title Work Adjustment of Vocational Education Teachers

(Middle name)

Degree granted

Granted by

Ph. D. , Date 1973

The Ohio State University

(Name of institution)

, No. of pages in report 116

Colombus, Ohio

(City, State)

Where Available: Microfilm (X) Microfish ( ) E.R.I.C. ( )

The purpose of the study was to investigate the work adjust-
ment of vocational education teachers. Measures of vocational'
needs, job satisfaction, and job success were used in testing
portions of the Minnesota Theory of Work Adjustment.

A multistage samplin; protest was used to select teachers
of business education, home e,.onorics education, and trade
and industrial education. State super.'isorsiteacher educators
and high school principals were the two referent groups used
in selecting teachers on the basis of job success.

Biographical data were collected relating to age, sex, mari-
tal status, race. educational attainment, years in present teach-
ing position, years of teaching experience, and subject matter
area. The Minnesota Importance Questionnaire (MIQ) .vas used
to measure vocationally-relevant needs. The Minnesota Satis-
faction Questionnaire (NISQ) was used to measure the satistac-
tion of the individual's needs through work. The occupational
reinforcers (ORPs) of the teaciiing environment were estab-
lished by previous research done in work adjustment at the
University of Minnesota.

Vocational need profiles were compared (1) by subject mat-
ter area, (2) (or successful and lees successful teachers, and
(3) for teachers Ilh!it, medium, and low job satisfaction.
All three types of compartsous yielded very similar profiles.
Vocational needs of hi Ii nTort.inee were: ahility
achievement, and social service. Vocational needs of moderate
inle9rtane were: advancement. coni:my policy, creativity.
moral val:is, respo!isibility, relations. and

conditions. I'lle thruc vocational nerds cat( .,.orized as
being ot very inwrfanuc were authority, independence,
and social !itatus.

*Place summary on this page only.

Correlation coefficients of .09 to .14 were obtained when the
relationship of job success to job satisfaction Wati examined for
the three teaching fields. These low correlations are consis-
tent with the viewpoint that joh success and job satisfactioa
should be conceived of as independent outcomes of the voca-
tional adjustment process.

The main purpose of the study was the prediction of job
satisfaction as a function of the correspondence between the
reinforcer system of the work environment and the individual's
needs. Two statistical correspondence measures were used
in combination with the eight variables of biographical data in
two separate analyses. The only variable which was found use-
ful in the prediction of job satisfaction was "years in present
teaching position.'

Overall work adjustment was examined by using the bio-
graphical data to compare teachers with nigh work adjustment
(successful /satisfied) and teachers with low wi5rk adjustment
(less successful/less satisfied), Results indicated that teach-
ers with more years in their present teaching position, with
more years of teaching experience, and who were female were
more likely to be found in the high work adjustment group.

Work adjustment research is still in the eartN, st2.ges of
development. II future studies of work adjustment of teachers
are theoretically oriented, they can contribute to building a
framework which will be beneficial in vocational counseling.

Order No. '73-26,876, 116 pages.

34: 2475-A Nov '73



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COMMITTEE ACIATE & NAITTE

Exact Title

Murry
(Last name)

Clair
(First name)

A.

(Middle name)

A Test of the Hypothesis of No Relationship Between Concomitant

Variatlea_and Air-Conditioning and Regrigeration Trainee Success

Degree granted

Granted by

Ph. D. , Date 1972

Kansas State University
(Name of institution)

Where Available: Microfilm (X) Microfish

The study represented an attempt to ascertain the success
of the air-conditioning and refrigeration instructional training
programs offered by the various tax-supported educational
agencies in Kansas.

It was proposed that the investigation would delineate the
optimum course length for courses with the primary objective
of job entry skills.

An attempt was also made to assess the attributes of the
entering student that would be most likely to insure his success
when measured by his grade point average while In the program
and by his income after he had entered the job market.

An additional purpose of the study was to demonstrate a
method by which all trade, industrial, and technical courses
could be evaluated. It was not intended that this method be re-
stricted to air-conditioning and refrigeration programs alone.

The investigator attempted to survey all air-conditioning
and refrigeration students who had attended Kansas public edu-
cational institutions in the period beginning August, 1966 and
ending September, 1971. The survey was limited to courses
whose primary emphasis was the air-conditioning and refriger-
ation trade areas and to institutions that were offering programs
at the time of the survey.

The total population consisted of 209 male students and all
were surveyed. Fifty-five subjects, however, were not used in
the analysis because of factors causing them to lack either the
predictor or the criterion variables needed for the analysis of
the data.

A number of relit hypothesis were subjected to statistical
tests designed to either affirm or disprove their assumptions.
These hypotheses stated that there was no positive correlation
between twelve independent or predictor variables and the cri-
terions of student grade point averages and graduate income.

Based on the results of an analysis and interpretation of the
correlations between the predictor and criterion variables, the
following conclusions were formed:

1. Older students received significantly higher income and
grades.

2. Prior education measured in years had no significant
effect on either the graduate grade point average or his in-
come.

3. High scores on the Henroon-Nelson Tests of Mental
Ability co: relate with both higher grade point averages and
higher graduate Income.
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4. High school grade point average and General Aptitude
Test Battery tests proported to measure general learning
ability and manual dexterity were predictors of grade point
averages but did not correlate with graduate salarys well enough
to attain the .05 level of confidence.

5. The following General Aptitude Test Battery scores were
found to be ineffective predictors of both grade point averages
and graduate salaries:

V Verbal aptitude N Numerical aptitude
S Spatial aptitude p - Form perception

Although the average wages for graduates of Kansas two
year air-conditioning and refrigeration instructional offerings
averaged $725.74 more for their first year of employment than
one-year students, this amount was not enough to compensate
the student for his foregone income, interest, and other added
expenses. Each successful two-year student represented an
added cost to the student and the taxpayer of over $8,900 dollars
when his training costs and income were compared to those of
the successful one-year graduate.
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Problem: The purpose of this project was to construct and

emprically analyze a self-Instructional program. The self-
instructional program was drawn from the technical area of
graphical analysis of kinematics, and the specific area devel-
oped dealt with displacement in machine members. The pro-
gram was utilized with a target population consisting of post-
secondary design and drafting students.

The general objective was to help vocational-technical
teachers in the development and experimental analysis of self-
instructional programs. The specific objective was to develop
a self-instructional program and to verify its effectiveness and
efficiency. In order to meet this specific objective, the project
developer identified a number of enabling objectives. They
were to: (1) determine appropriate subject matter content for
a program in the area of graphical kinematics; (2) find effec-
tive methods for the development of a program by the manipu-
lation of independent and dependent variables; (3) develop ana-
lytical procedures for the identification and improvement of
inadequate and ineffective portions of a program; and (4) de-
velop empirical guidelines for writing and evaluating programs
of instruction.

Procedure: The project was developmental in nature in that
the methods and procedures for developing the program in
graphical kinematics were studied and reported on from the
initial criterion item specification to the final determination
of the program's effectiveness and efficiency.

During the project an attempt was made to define an exhaus-
tive list of criterion items for the unit taught. From this list
of criterion items a sample was selected for use in construct-
ing the program and criterion tests.

Three revisions of the program were tested utilizing five
major groups of students and one pilot study group. Except for
the pilot study group ail students were from four different lo-
cations in Minnesota and Wisconsin.

The program was administered to all students, except those
in the pilot study group, under similar drafting classroom con-
ditions with the same drafting equipment and instructions. The
pretests were administered during a two hour period; the sell-
instructional program, the criterion item posttest, and a ques-
tionnaire schedule were administered during a later three hour
period.

The project developer examined and analped responses
made by students to criterion sterns related to the program.

Findings: The third program revision proved to be the
most effective and efficient. The easiness of correct response
for the program materials Increased from .94 for Revision I
to .98 for Revision III.
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Data based on the graphical kinematics pretest to posttest
gains indicated steady average increases. Revision I had an
average pretest to posttest gain of 6.73, while Revision III In-
dicated a gain of 10.11 with 13.00 as a maximum, average Pim

The posttest success coefficients steadily increased from
.61 for Revision I to .92 for Revision III. The frequency of
doubt decreased slightly for all revisions of the program ma-
terials.

The informational density for all revisions of the program
steadily decreased. This trend indicated a slightly decreasme
efficiency for the three revisions of the program materials-
The informational speed coefficients for the program matertas
remained relatively constant.

There was found to be no significant difference betweed
group means for the groups tested in respect to scores earned

on the graphical kinematics pretest.
The process of generating criterion items for development

of the program and criterion tests was successfully utilized
during the developmental project. The analytical methods and
empirical guidelines used to determine program content, to
discover strengths and weaknesses, and to determine the ef-
fectiveness and efficiency of the program proved effective.
'These same methods should be able to be used effectively by
teachers and educational technologists for developing self-
Instructional programs in other subject areas.
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The purpose of this dissertation was to assess the social
returns to investing in secondary vocational education and other
alternative training programs in Belgium. Various studies
have tackled the problem of measuring the economic benefits
derived from vocational education, but their very design has
biased their conclusions. These studies have overlooked on-
the-job training programs and have neglected the responsive-
ness of the labor market to alternative investments in human
capital.

By contrast, this research has focused on the latter prob-
lem and has considered the performance of workers in their
setting --the industrial plants --without discriminating among
types of schooling and training received. The formulation of
the main hypothesis was closely related to this design. The in-
vestigation assumed that workers with alternative training
would perform better than their peers with regular vocational
schooling and, consequently. would receive higher salaries,

Research data were derived from a survey of nine major
plants and one workshop conducted by the investigator in the
southern part of Belgium. Trained interviewers questioned
891 workers at their homes. Supplementary information on
earnings was obtained from the firms themselves. The survey
population was intentionally restricted to workers having no
more than secondary schooling.

The sample data were used to estimate earnings and other
benefits per age group as a linear function of the variables
1) length and type of schooling, 2) length of training. The
model constrained a vector of independent variables such as
socio-economic status, late ability, nationality. marital status,
experience and achievement drive. Due to the interrelation-
ships among variables, the model used a recursive system with
each of the endogenous variables estimated one at a time, se-
quentially. An innovative construct of this model was the in-
corporation of benefits other than traditional economic values.
The returns were expected not only to encompass increments
in earnings, but also to include personal and psychic rewards
reflected in higher occupational level, greater job satisfaction
and increased training and experience in the trade. In turn, it
was also assumed that level of occupation, on-the-job training,
and job experience would explain some variance in the estima-
tion of the earnings function as well as variations among each
of the same variables taken successively in the equations as
criterion.

*Place summary on this page only.

Despite sampling problems, the findings generally substan-
tiated the hypotheses and the construct of the model: a) After
holding constant background variables, the results obtaine:d in
the cost-effectiveness and cost-benefit analysis indicated that
evening vocational education and on-the-job training alterna-
tives yielded higher earnings differentials than those attribut-
able to the regular day vocational track. The evening voca-
tional program proved also to be a more signif icant. determinant
of increments in the occupational status than its day counter-
part. b) The use of the recursive model turned out to be an
essential factor for disentangling the variables' interrelation-
ships. It was found that education contributes only indirectly
to predicting earnings through its impact on the occupational
status, which in turn is one of the best determinants of earn-
ings. c) The results obtained in the cost-effectiveness analysis
indicated that a study of sncial returns to investing in education
may yield valuable results. The external benefits accrued to so
ciely hut not captured in the earnings were assessed through
different indicators. Among them, the occupational status
proved to be highly significant; others, such as workers' satis
faction and unemployment, showed trends worth investigating
further.

In sum, the evidence obtained consistently underscored the
relative superiority of social investments in alternative pro-
grams vis-a-vis day vocational education in Belgium and pointed
out that the social returns to this type of schooling may have
been overestimated in the past.
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Purpose of the Study

It was the purpose of this study to bring together information concern-
ing present practices and opinions as to educational provisions made for
educable mentally retarded pupils in the area of industrial arts, grades
seven through twelve. and to analyze the data to ascertain desirable prac-
tices in the implementation of a program of industrial arts.

Procedure

Data pertaining to the problem were obtained by a comprehensive
review of literature; review of dissertation abstracts; a study of Federal and
State of Missouri legislative action: a review of court actions in related
cases; interviews with authorities in the area of industrial arts and special
education: and by use of a questionnaire.

The survey was made to determine the practices currently in use in
AAA and AA school in Missouri, exclusive of those included in Special
Districts, in providing industrial arts experiences and whether there was a
need for suggestions to be uses; ^ a course of study. Included in the survey
instrument were items pertaining to:

(1) organizational practices;
(2) selection of projects:
(3) types of projects;
(4) skill acquisition;
(5) qualification, of IA instructor as related to teaching EMR;
(6) community altitude toward IA experiences for EMR;
(7) specific projects considered ac being successful with EMR:
(8) power equipment used and considered cafe for use by EMR pupils;
(9) prognostication concerning future programs; and

(10) whether there is a- need for functional information.
A 75 percent response to the questionnaire. which required checked and

short answer responses, was received from the population.

, No. of pages in report 180

Che cone, W omen
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Conchs/oils

Among the conclusions were these which were considered to be most
appropriate for teachers directly involved in the educational process of
EMR pupils on the secondary level.

(I) The number of programs available to EN1R pupils on the secondary
level is inadequate.

(2) Industrial arts experiences are not being provided as an integral part
of the secondary curriculum for all EMR

(3) Integration of E\IR pupils with regular classes appears to be the
most prevalent administrative model in use.

(4) The general shop organization plan is predominately used in mak-
ing industrial arts experiences atonable to EMR

*Place summary on this page only.

(5) Rules and regulations should be applicable to all pupils alike when
integration of ENtR pupils with regular classes is practiced.

(6) A wide diversity is noted in major areas of work in which EMR
pupils participate.

(7) The individual project method is adjudged a successful curriculum
approach and the project should be pupil selected with teacher
approval.

(8) The projects utilized as vehicles of learning cover a broad spectrum
both from the standpoint of type and complexity.

(9) A well delineated plan offering a sequence of skills should be pur-
sued in making IA provisions for EMR pupils.

(10) Printed matenals should be limited, possibly to simplified drawings.
(11) The use of mass production is considered as having merit but little

supportive action was evident.
(12) The time Anted presentation of content material should be small

in comparison to actual 'doing' activities.
(13) Communities are unaware of the value to be gained from industrial

arts experiences by the EMR pI pit.
(14) The lack of qual;fied personnel limits the expansion of present IA

programs for the EMR pupil.
(I5) There is inadequate teacher preparation for those directly involved

in providing industrial arts experiences for the EMR pupil.
(16) Special education teachers and industrial arts teachers 7; el the

need for help in planning industnal arts experiences for ,.vIticable
mentally retarded pupils.

On the basis of the data provided in this study, suggestions ssere made
to aid in the preparation of a course of study for F,MR pupils on the
secondary level.
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The study used an evaluative information-feedback loop
model to reach the study objectives which were: (a) to estab-
lish through the process of identification by a majority of a
panel of experts the issues and cor.,,:erns needing clarification
in the accreditation instruments. activities, and procedures
used by the Commission on Occupational Education Institutions
of the Southern .Association of Col'eges and Schools and (b) to
determine the extent of agreement or disagreement held by the
chief administrative officers of accredited institutions as to the
affect (including adequacy and effectiveness) of the instruments,
activities, and procedures (identified as issues and concerns
by the panel of experts) used by the Commission on Occupa-
tional Education Institutions of the Southern Association of Col-
leges and Schools.

The study was conducted in two phases. During Phase 7, a
panel of experts generated issues and concerns relating to the
instruments, activities, and procedures. To obtain the issues
and concerns a r.vo-step modified DzIphi technique was used.
The issues arid concerns were trarsf'prrned into Likert-type
statements that could be evaluated by the chief administrative
officers of accredited institutions. The statements were re-
turned to the panel of experts as the third Delphi step. The
panel of experts refined the statements providing the Phase II
questionnaire.

Phase II of the study. the Likert-type questionnaire
was administered to the chief admir.istrative officers of the 29
institutions accredited on or before December 1, 1971 by the
Commission on Occupational Education Institutions. The ques-
tionnaire was returned by 2S of the 20 chief administrative of-
ficers for a percentage of 96.5.

The study revealed that issues and concerns were held by
the panel of experts in each Area cf Entry. The majority of
the issues and concerns of the panel were not necessarily as-
sociated with inadequate or ineffective instruments, activities,
or procedures used to evaluate an accredit occupational edu-
cation institutions. Areas needing additional attention included:
revision of the self-study manual, additional staff to increase
the services of the Commission, criteria for the affiliation
review, the development of form: t: for school reports. estab-
lishment of procedures dealing with the process of appeals. re-
affirmation or termination of accrciii:ed status, and a compila-
tion of the benefits of affiliation ar i accreditation.

*Place summary on this page only.

While the chief administrative officers of accredited insti-
tutions confirmed several entries by the panel of experts as
being issues or concerns that did need improving, they per-
ceive the instruments, activities, and procedures used by the
Commission on Occupational Education Institutions as both
adequate and effective. They perceive accreditation as being
a valuable improvement stimulus for occupational education.
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Purpose: The primary purpose of the study was to discern
the ee.tent socio-demographic factors influence earnings, and
to ascertain whether such factors were related to benefits
associated with institutional Manpo,...er Training courses in
selected Missouri cities.

Method of Research: the 371 N1DTA trainees used in this
study were selected from 518 trainees '4'ho previously had com-
pleted institutional Manpower Training courses in St. Louis,
Kansas City and Joplin, Missouri. Personal interviews were
used to gather information regarding socio-demographic char-
acteristics of trainees and their employment history. Addi-
tional data concerning the trainees v.ere obtained from the
Employment Security Office, the State Department of Education,
Stale Division of Welfare and local schools. Trainees who had
completed interview schedules for the six-month, twelve-
month, and eighteen-month interview periods were included in
this study. This sample represents 52.3 percent of the entire
population which initially was 711 trainees.

The dependent variables this stud; attempted to explain
were measured of labor market pertormance: (1) total before
tax earnings (exclusive of fringe ),enctits) in the eighteen-
month period following the end of training, and (2) benefits
(earnings eighteen months after training minus earnings prior
to training).

The independent variables which conceptually appear to in-
fluence the dependent variables were both categorical or di-
chotomous and cuntinuuus. The inch pendent variables
were used in the anali,sts: (I) age, 12) sex, (3) rac:c, (4) marital
status, (5) training renters, (6) pd) relatedness. (7) length of
training, (8) (mintier of dependents, total training cost,
(10) prior labor force experience, (11) place of residence before
second survey. A new survey instrument was printed incorpo-
rating the fecdi.,ack. The instrument was te.;ed to :yarvey the
same groups of respondents. 3. The data provided by the second
survey were analyzed to provide teedhack for a third survey.
At this point the group of employers w,,s deleted from the study
since zero returns were received from this group. 4. The re-
sults of th., third survey were analyzed to provide an indication
of the response:, to the third :-,tirycy. At this point the group of
recent gradnates was deleted since thoy returned (ally two in-
struments. 5. Tests for .L,M;iiiiiennt fterence between survey
one and survey three provided the bahs for conclusions drawn
by this stiidy.
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A 43-item preliminary instrument was developed and ad-
ministered to a group of students that were not involved in the
Delphi (undergraduate and graduate students). The results of
this survey were factor analyzed to eliminate spurious items
and group the remaining usable items. Thirty items were iden-
tified as suitable for the instrument. These 30 items were
placed in the following four groups: 1. Goal statements deal-
ing with student development in the affective domain. 2. Goal
statements dealing with student development in the cognitive
domain. 3. Goal statements dealing with curriculum flexibility.
4. Goal statements dealing with a student oriented faculty.
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Industrial arts educators have great potential for helping

students achieve the aims and goals of general education.
Providing for the total needs of the student is the main pur-
pose of a general education. Achieving this goal, however,
is a complex problem.

Robert A. Stager and Charles E. Wales, professors of
engineering at West Virginia University. have recently de-
vised an innovative system of instruction consisting of a
guided design.' Students simultaneously learn to use concepts
to solve open-ended problems. Although this technique was
designed and developed for a freshman course in engineering,
the authors contend that the method is applicable to course
work at any level or in any area of instruction.

This contention by Stager and Wales served as a base for
this investigation. It was the purpose of this study to deter-
mine whether a beginning industrial arts teaching-learning
unit based on the problem solution guidelines developed using
Educational Systems Design, could cause learning to occur at
the higher cognitive levels es determined by the Florida
Taxonomy of Cognitive Behavjor.

Guidelines based on Educe.ionel Systems Design were de-
veloped by the author and incorporated into a beginning indus-
trial arts teaching-learning unit. This teaching-learning unit
was used as the experimental treatment and compared with a
more conventional industrie.! arts teaching-learning unit. The
null hypothesis tested was the following: There will be no sig-
nificant difference in performance by subjects instructed using
the Educational Systems Design -based teaching-learning unit,
and subjects instructed using a inure conventional industrial
arts unit, as determined by the Florida Taxonomy of Cognitive
Behavior,

To test the null hypothesis, two eighth grade industrial arts
classes from an area junior high school were selected to par-
ticipate in the experiment (group A and group B). A crossover
experimental design was 21np 'eyed which allowed each class to
serve as both the experimental and control group.

The chi-square test of significance was used to test the
null hypothesis. Tabulations recorded for each group by
trained observers using the Florida Taxonomy of Cognitive
Behavior during the control phase were treated as the ex-
pected frequencies. Tabulations recorded during the experi-
mental phase cf the stud.,.. were ,.1sed :'s observed frequencies.
No between-class comparison was att .opted.

*Place summary on this page only.
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A comparison of the observations indicated that the stu-
dents in group A, when subjected to the experimental treatment,
performed better at the three higher levels of the Taxonomy,
and when subjected to the control treatment performed better
at the three lower levels of the Taxonomy. Students in group B,
when subjected to the experimental treatment, performed better
at all levels of the Taxonomy. The computed chi-square for
both groups was significant at greater than the .05 level.

No attempt was made to generalize to a larger population.
The performance of both groups, however, at the higher levels
of the Florida Taxonomy of Cognitive Behavior indicated that
Educational Systems Design-based instruction was a contribut-
ing factor in causing students to analyze, synthesize, and evalu-
ate during the learning process.
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The primary problem of this research was to develop con-
cept-statements, in the area of manufacturing, which could
serve as a base for curriculum aeyelopment for industrial arts
teacher education programs utilizing Technology as a discipline
base. The area of nian'..facturing was delimited to the major
subthvision of fabricatin; as it evolved in me United States.

The design of this study was based on two views which have
been emphasized in rr2gent literature dealing with the study of
Technology: (11 the stud of man's wark provides a means far
understanding Techn...,1'.,g l.soth in itself and in its relationships
with man and society. and (2) Technology can be more easily
understood and stndith: if it is viewed as a master system
having specific and identifiable sub-systems.

Based on an analy,:zis of historical and contemporary Htera-
Lire dealing with the development of manufacturing in the
United States, seven specific manufacturing systems, in an
evolutionary sequence, were identified and labeled as follows:
1. The Household (pure) System. 2. The Handicraft -Use Sys-
tem. 3. The Handicraft-Retail Sysiti. 4, The Handicraft-
Wholesale System. 5. The ractory-Basic System. G. The
Factory-Mass Production System. '7. ']he Factory-Automation
System. These seven s-...stems were interacted with the three
components which were identified as being the major factors
in the study of man's workorganization. work characteristics,
and tools--in order to form a two - dimensional matrix. For
each of the points of intersection within this matrix, concept-
Statements were identified.

Taken in its entiret", this concept-statement structure pro-
vides a comprehensive conceptual base for the study of manu-
facturing. Moreover, this study provides support for tl-,e fol-
lowing conclusions: 1. Specific concept-statements can be
developed which provide a base for determining a curriculum
Structure in the area of manufacturin::. 2. The identification
of (a) an evolutionary sequence of specific systems and (b) the
primary areas of cr,nce;-.taal understi;...iing for these systems,
could provide an effective and efficient means for studying the
area of manufacturing. 3. The study of man's work--with par-
ticular emphasis on organization, v.'orr: characteristics, and
tools provides a vaunt means for achieving technological lit-
eracy in the area of mar..afacturing. 4. "lite concept-statement
structure identified in this research tiroyides one element for
the development of curricula for the study of Technology.
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SCOPE AND METHOD OF STUDY: The problem of this
study was to identify the role and function of proposed re-
search utilization specialists in vocational-technical education,
A number of contemporary forces are urging the creation of
professional positions for research utili..ation specialists. In-
formation about the role and function of these proposed spe-
cialists Is needed to serve as a basis for planning training
programs.

Perceptions relative to the appropriateness and importance
of selected roles and functions of proposed research utilization
specialists were obtained from state departments and area
vocational-technical school personnel in Oklahoma and Ne-
braska. Data were obtained from eight state department per-
sonnel in Oklahoma and seven state department personnel In
Nebraska. Three hundred seventy-eight area school adminis-
trators, teachers and school board members from fifteen area
schools in Oklahoma and seven area schools in Nebraska re-
sponded to the questionnaire.

This information was obi "r.-id by an instrument that was
developed and validated for use in this study. Thirty national
leaders in vocational and technical education were used to es-
tablish face validity of the instrument.

Data relative to the perceptions of roles and functions of
research utilization specialists were examined by making com-
parisons of the perceptions of the identified roles and functions
among and between area vocational-technical school adminis-
trators, teachers and sci000l board member; in Oklahoma and
Nebraska.

FINDINGS AND CONCLUSIONS: It appears that state de-
partment personnel view the identified roles and functions to
be appropriate and important as indicated by weighted mean
response scores. The weighted mean scores also indicate that
Nebraska personnel perceived that the most appropriate and
important functions are with local school problems, student
follow-up, evaluation, research design, assisting teachers and
coordinating the adoption of new materials. They perceived the
most appropriate and important roles to be in the areas of con-
sulting, coordinating, developing, analyzing and compiling.
Oklahoma personnel, on the other hand, perceived the most
appropriate and important functions to be those more directly
related to the areas of research, design and testing. They
perceived the most appropriate important roles to be in the
areas of coordinating, analyzing, consulting, developing, in-
novating and synthesizing.
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Collation of data indicated general agreement in the re-
sponses of area vocational-technical school personnel to the
appropriateness and importance of selected roles and functions
of a research utilization specialist. There were, however,
several significant differences at the .05 and .05-.10 probability
levels among area school administrators, teachers and board
members within each state, in the manner in which they per-
ceived the appropriateness and importance of selected role and
function items. Nebraska administrators perceived the pro-
duction of research design components, orientation to research
information systems, anticipation of local educational concerns
and assisting in teacher training as being more appropriate and
important than did teachers and board members. Oklahoma
administrators perceived that developing an extensive review
of literature and compiling bibliographies on specific topics
were more appropriate and important than did teachers and
board members.

Analyses of responses comparing area vocational-technical
school counterpart groups between states revealed several sig-
nificant differences at the .05 and .05-.10 probability levels.
While administrators, teacher and board members in Oklahoma
and Nebraska perceived the selected roles and functions to be
appropriate and important, they differed In their perceptions
as to which items were most appropriate and impirtant. Ne-
braska teachers perceived that familiarity with state and na-
tional research systems, identification of new and significant
educational developments, student follow-up studies, informing
teachers of possible solutions to particular problems, holding
inservice training workshops for teachers and providing re-
search data to budget makers were more appropriate and im-
portant functions than did Oklahoma teachers. Oklahoma board
members perceived the functions of working with a research
coordinating staff, field testing constructed research systems,
assisting in teacher training and compiling bibliographies on
request of local personnel as being more appropriate and im-
portant than did Nebraska board members.
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The purpose of this study was to investigate and to describe
educational practices designed to facilitate seven career educa-
tion functions at six randomly selected community junior col-
leges in Florida. The data was collected primarily through
personal interviews with selected student personnel adminis-
trators at the six colleges and secondarily from printed mate-
rials about the selected colleges and functions. A copy of the
semi-structured interview schedule, developed and used by the
investigator, is included in.the Appendix.

-The career education functions included in the study were;
(1) personal assessment in relation to possible careers, (2)dis-
semination of occupational information, (3) actual selection of
an appropriate career, (4) preparation for the selected career,
(5) placement in the next level of education or in employment,
(6) follow-up in the next level of education or in employment,
and (7) evaluation of career education functions.

The career education practices at the six colleges are pre-
sented in two chapters: one chapter for the two colleges with
enrollments of less than 5,000 students and one chapter for the
four colleges with enrollments of over 5,00G students. The
final chapter of the study reports forty-six findings, six conclu
sions, twelve recommendations for community junior college
career education programs and six recommendations for fur-
ther research.

The major conclusions drawn from the data were:,
1. All of the participating colleges recognized th. impor-

tance of career education and were responding with a variety
of practices designed to facilitate the career development of
students. These practices varied in type and extent; similari-
ties and differences were identified.

2. Although there was considerable cooperation and commu-
nication between the personnel in student affairs and academic
affairs, improved communication and coordination were neces-
sary for comprehensive and effective career education pro-
grams.

3. The personal assessment, dissemination of occupational
Information, counseling;, and preparation programs were the
more extensively developed and coordinated functions; place-
ment, follow-up, and evaluation were the less comprehensively
developed and coordinated functions.

*Place summary on this page only.

4. Career education, programs generally lacked opportuni-
ties for formal instruction, work experiences, seminars and
group counseling efforts as a part of the assessment, occupa-
tional information and preparation functions. Especially lack-
ing were training components to develop the personal and so-
cial competencies needed to accompany job skills for success.

5. Although there were numerous practices designed to fa-
cilitate the career education of students, they lacked compre-
hensive planning, implementation, coordination, and evaluation.

6. Career education was perceived primarily as being for
students in, specialized technical and vocational programs; con-
sequently, students in the college parallel or transfer programs
were excluded from many essential career education practices.
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This study seeks to identify how Area school personnel perceive the
counselors' function in Iowa Area vocational-technical schools and corn.
munity colleges. Specifically. the study sought the perceptions of Area
school administrators, counselors, and instructors in order to ascertain;

1. The perceptions of these three groups in regard to the current func.
tion(s) of counselors.

2. The perceptions of these three groups in regard to the future rune.
lion(s) of counselors.

3. The perceptions of these three groups as to whether counselor time
should be required on certain specific tasks.

In addition. the study was designed to determine whether any positive
relationships exist between seven descriptive Variables and the perceptions
of the groups studied on counselor functions.

A survey instrument was constructed to elicit responses from Area
school personnel on 21 functions and 52 specific tasks commonly per-
formed by counselors in two-year colleges. Data were obtained from 85
administrators, 76 counselors, and 304 instructors in Iowa Area vocational-
technical schools and community colleges.

The following statistical methods were used in the analysis of the data:
I. Tabulation of :he data using frequency counts and percentages were

used to identify those functions and tasks which are endorsed by a majority
of Area school administrators, counselors, and instructors.

2. Means. standard deviations. and single-classification analysis of vari-
ance "F' tests were computed to test where the observed deviations be-
tween the groups studied were too large to be accounted for by chance.

3. Pearson product-moment correlations were computed to test for
positive relationships between certain variables.

The following conclusions, which are derived from the findings of this
study, may be stated:

I. Area school administrators as a group perceived the counselor cur-
rently performing more functions than are currently perceived by counsel-
ors and instructors.

2. There is agreement among administrators and instructors that the
counselor should be responsible for more functions in the future.

3. Area school counselors are currently invoked with functions related
to admission, registration. records, placement. financial aids, student activi-
ties, as well as guidance and counseling. The Area school counselor was
primarily viewed as a generalist who was responsible for many functions
currently related to student personnel work.

4. The fact that administrators. counselors. and instructors did not
agree on whether the counselor should be responsible for many of the
current and future functions indicated that more precise role definitions
regarding the counselors' forivtion V. needed.

5. 1 he descnpiive variab;cs, responsibilities of position. institution's
enrollment. and institution's instructional offerings seem to have the high
est overall effect on the perception of the counselors' function.

6. Although guidance and counseling tend to remain a primary focus
of Area school counselors, it appears that other functions and tasks are
being given increasing emphasis.
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The study investigated the effect of advance organizers on the subse-
quent learning of a body of knowledge. Two different conceptual structures
(each drawn from a body of knowledge and presented in an expository
advance organizer) were presented to the sut,jects to determine their differ-
ential anchoring effects upon the acquismon of additional, related learning

rum technical conceptual structures w hich reflected differences in the

actual job performance of "flexible- and "inflexible- television service
repairmen were utilized, one for each treatment group. The structure, given
in 1500 we,-rd reading texts (with pictures and diagrams). was presented in
hierarchical order; concepts with the highest level of inclusiveness pre-
sented first and then sub,.:rmng concepts presented in order of declining
inclusiveness. A criterion instrument was utilized to test the amount of
structure acquired by each treatment group.

After a 47 hour lapse. each treatment group read a 3500 word text
covering the general field of television and was then administered a crite-
nan instrument which tested for knowledge of (unctions and relationships
of television transmission and reception.

Two control groups were assigned the first two criterion instruments
(testing for structure) arid a third control group was assigned the criterion
instrument which tested for functions and relationships. The control
groups were utilized to help determine the naivety of the experimental
subjects concerning the technical aspects of television and the degree to
which the experimental subjects acquired the structure and knowledge
contained in the reading texts.

The population consisted of 157 female volunteers who were university
students in an elementary education curriculum. Sixty-two were randomly
assiecned to Treatments A and 13. ,andomly assigned to
Control Groups A' and If. and thirty-six were assigned to Control Group
C'. To determine the aptitude similarity of the experimental and control
groups a one-way ANOVA was used to test for differences among the five
groups with respect to their mean scorn on a ci !lege entrance examination.

The experimental subjects who were %night the tnficsibk advance orga-
nizer and those Wm., were taught the fica:Ne advance organizer earned
higher scores on subsequent objecti,e tests ni-:asuring kno.vlcil ,c of the
conceptual structure and functions of tele% Ision receivers than comparable
subjects who received no ads ance organizers The organizers containing
the structures were learned to an acceptable t ei.',rec-

i,:xpenrnental subject; Acre taught either the mlicaiblc or nexiblc
advance organizer and w h& subs,cquuntis rcccisid instruction on aspucts of
tele% rsion history. transmission, reception. art servicng earned higher
scores on an objective test rnetst.171nif, islIWAli.dgc of farctions and relation-
ships of television transmission and receprian than comparable subjects

*Place summary on this page only.

who received no instruction at all. The second reading passage aS learned
to an acceptable degree.

Experimental subjects who were first taught a flexible s:ructure of
technical concepts dealing with television receivers (via an advance orga-
nizer) and who subsequently received instruction in asr ects of television
history, transmission, reception, and servicing earned higher scores on an
objective test measuring knowledge of functions and relationships of telest-
sion transmission and reception than comparable subjects w ho were taught
an inlie.tible structure of technical concepts dealing with television receiv-
ers and who then received identical subsequent instruction on aspects of
television history, transmission, reception. 2nd servicing.

The data supported the hypothesis that the structure of a body of
knowledge gained in an expositiory advance organizer does have a differen-
tial anchoring effect on the amount of knowledge acquired from a subse-
quent learning passage.

Order No. 72-27.786, 184 pages.
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The major purpose of the study was to determine the rela-
tionship between selected background factors and results on
the Occupational Competency Examination in Machine Shop.
The following background factors were examined: age, length
of occupational experience, recency of occupational experience,
apprenticeship training and education. The background factors
served as independent variables in the study. The results of
the examination, which included written test scores, perfor-
mance test scores and the final rating, were selected to serve
as dependent variables. Several corelation techniques were
used to examine the relationships, since the study involved
dichotomous and continuous variables.

Another purpose of the study was to determine the relation-
ship between possible combinations of background factors and
results of the occupational competency examination. The step-
wise regression procedure was employed to select a multiple
regression equation that would provide a useful estimate for
each of the criterion variables -- written test scores, perfor-
mance test scores and the final rating.

The study involved 142 subjects who were administered the
Machine Shop Occupational Competency Examination at the
University of Pittsburgh during the period from 1963 through
1971. All candidates who had taken both the written and per-
formance tests for the first time were included in the study.
Due to the revision of the examination the subjects were divided
into two groups. Group I included 75 subjects who had taken the
examination from 1963 through 1968. Group II included 67 sub-
jects who had taken the examination from 1969 through 1971.
The statistical treatment of the data.was handled separately
for each group.

In general, low correlations were found between the back-
ground factors and the results on the occupational competency
examination. The correlations for Group I extended from -.270
to .298. Nine of the correlations were negative, two of which
were significant. Of the total of eighteen correlations reported
for Group I, three were significant at the .05 level and one was
significant at the .01 level. Of these, age and the high school
program variable were both significantly correlated with per-
formance test scores and the final rating. However, the cor-
relations between age and the criterion variables were negative.
The correlation between the high school program variable and
the final rating was significant at the .01 level.

Tha cor.Tlatlons extended from -.231 to .494 for Group II.
Five of the correlations were negative, none of which were Mg-

*Place summary on this page only.

nificant. Of the total of eighteen correlations reported for
Group II, two were significant at the .05 level and one was sig-
nificant at the .01 level. Of these, the high school program
variable was significantly correlated with performance test
scores and the final rating. In addition, the apprenticeship
variable was significantly correlated with written test scores.
The correlation (.494) between the high school program vari-
able and performance test scores was the largest reported in
the study.

The low correlations in the study were reflected in the re-
sults of the stepwise regression analysis. The findings re-
vealed that it was not possible to obtain a combination of more
than two independent variables that accounted for a significant
proportion of the criterion variance. Regression equations
involving two independent variables were obtained in only two
of the six cases. In three cases, only one independent variable
entered the regression equation. While the relationships were
statistically significant in each of the five cases, less than one-
fourth of the criterion variance was accounted for by the in-
dependent variables involved in these cases.

It was concluded that the selected background factors would
not be adequate for predicting the results on the occupational
competency examination. Order No. 73-13,268, 111 pages.
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Purpose of the Study

The purpose of this study was to identify and compare the current
Written philosophical expressions of industrial arts with the acceptance of
these by selected groups of industrial arts teacher educators.

Procedure

The data for this study were obtained through the use of a questionnaire
derived from a frequency analysis of selected literature. The questionnaire
was administered in teacher training institutions to industrial arts depart.
ment heads or coordinators and a random member of that department who
teaches at least one professional course.

The Kendall Rank Correlation Coe.ilicient, 7 (tau); the Kendall Coe
cient of Concordance, W; and the Chi-square test were used in statistically
analyzing the data

Microfish ( ) E. R.I.C. ( )

Conclusions

The following conclusions were drawn from the data obtained in this
study:

I. There is a significant relationship of philosophical expressions of
industrial arts, as expressed in periodteals, and the acceptance of
these expressions by department heads or coordinators and selected
members of industrial arts department in teacher education institu-
tions that offer the baccalaureate. masters, and doctoral level dc.
gree.

2. There is no signific;tnt difference of philosophical expresions be-
tween department heads or coordinators and selected members of
industrial ark de:par:mons in te:idier education institutions that
offer the baccalaureate. master. and doctoral level degrees.

Recommendations

It is recommended that the findings of this study be taken into consider
ation by national leaders in industrial arts edlication in recognition of a
need for change to more contemporary philosophy of industrial arts.

It is recommended that national leaders in industrial arts education
recognize the need to up-d.tte the philosophy or ri ustn.tl tin.. 10 relied the
philosophical expressions derived from professional publications.

It is further recommended that indo.iduals or institutions take
consideration the findinl:s of this study and recoemze the need for change
in program purpose before de% eloping further piogranis in industrial arts.

It is also recommended that further research be conducted to determine
the objective criterion used by the respondents to arrive at the result.. of
this study.

Order No 72.20,757, 167 pages.
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Employment has long been regarded a5.; one means through
which individuals may satisfy their personal and social needs.
The young people of our society, many of whom are included
in the large pool of unemployed youth, are (aced with a situa-
tion containing many factors which work against their ability to
gain employment. Among those (actors are the state of the
.economy, Federal and state statutes, labor union regulations,
an individual's job preparedness, and his ability to initially
secure a job.

This study was primarily concerned with the extent of agree-
ment about the preferences for employee characteristics as
expressed by employing firms' Screening Personnel and high
school trade and industrial education Teachers' views of those
expressed preferences. Both groups of respondents made re-
sponses under projected conditions of substantial and low un-
employment. Additional research questions were investigated
dealing with the firms' use of schools as sources of employees;
schools sending graduates to seek employment with specific
firms; and the amount and kind of communication which was
maintained between Teachers and Screening Personnel regard-
ing chn7acteristics deemed favorable in a prospective em-
ployee.

Sixteen Teachers and twenty-six Screening Personnel from
three central Illinois communities responded to 145 specific
employee characteristics and were interviewed to provide a
bases for answering the research questions. The Teachers
represented most areas of trade and industrial education while
the Screening Personnel represented those firms in which the
Teachers indicated their graduates found employment.

The responses to the specific characteristics were tabu-
lated, weighted, and analyzed using a multivariate analysis
technique to derive an overall statistic by which comparisons
of each group's response under each projected unemployment
condition were made. No significant differences were found
for any of the conditions tested. Some groups of characteris-
tics included in the analysis did show significance, however,
if the variance attributed to the other variables were partialled
out Trade and industrial education Teachers do seem to have
a good concept of %hat Screening Personnel look for when in-
terviewing prospective employees.

*Place summary on this page only.

Less than one-third of the Screening Personnel indicated
looking to the schools for prospective employees. Reliance on
walk-ins seemed to account for this finding. Nearly half of the
Teachers indicated they sent their graduates to specific firms
for employment. Those firms represented suppliers of the
school, sponsors of the vocational education programs, or
firms known to hire many employees each year. The amount
and kind of communication between Teachers and Screening
Personnel which existed was limited in both quantity and quality,
usually taking the form of informal conversations during chance
meetings.

The findings of this study can be used to support the
Teachers' belief that they have a good understanding of what
Screening Personnel look for in a prospective employee. At
the same time it can guide the Teachers in their discussions
about those characteristics deemed favorable for employment
with both their students and the Screening Personnel in their
community. Screening Personnel may also use the findings as
they consider the specific characteristics an individual must
possess in order to adequately perform and grow on the job.

Order No. 73-17,620, 233 pages.
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PURPOSE: The purpose of this study was to identify those
behavioral teaching acts or pattern which characterize the ef-
fective adult vocational teacher as perceived by students,
teachers and coordinators of adult vocational education in the
area vocational-technical centers in Oklahoma.

SCOPE AND METHOD OF STUDY: This study was an at-
tempt to identify those behavioral teaching acts or patterns that
the effective teacher of adult vocational education would prac-
tice or perform. To facilitate this identification process, a
questionnaire was structured to obtain responses on a five
point rating scale as to the degree that respondents perceived
the item to be an adult vocational teacher education need. Items
selected for this study were those believed to be most relevant
to adult education by a panel of experts and by the directors of
the area schools used in the study. The questionnaires were
administered to eight coordinators of adult education programs,
70 adult T & I teachers and 865 adult T & I students in the
eight selected vocational schools in Oklahoma. The question-
naires were administered during the eight to tenth week of
class of the fall term of the 1971-72 school year.

FINDINGS AND CONCLUSIONS: Adult T & I programs
have a common emphasis and purpose; that of providing skills
for entry level employment or upgrading to meet the ever chang-
ing needs of industry. It was observed that these commonalities
of objectives warranted a study to identify those behavioral
teaching acts which characterize the effective adult vocational
teacher. The cumulative mean response by the 943 participants
to each behavioral teaching act served as an indicator in deter-
mining the extent of agreement to the item and also as an indi-
cator for determining the relative importance of the particular
item to other items in the study. The results of this study indi-
cate that adults and adult educators agreed that all of the be-
haviors in this study are Indicative of the ideal adult vocational
teacher. They did not agree, however, as to the relative im-
portance of some items. Those items receiving the highest
ratings were: (1) Exhibiting enthusiasm and support for the
area in which he is teaching, (2) Teaches, practices and en-
forces preventive shop safety procedures. (3) Giving demon-
strations of skills and procedures.

Order No. 73-15,213, 133 pages.
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The central purpose of this study was to compare the role
perceptions of (A) non-dc z,ree vocational teachers recruited
from business and industry, (i3) experierced vocationally cer-
tified teachers who had been teaching more than five years,
and (C) new-degree vocational education graduates from
Oregon State University. The major dimensions included;
utilization of the Vocational Industrial Teacher Attitude Scale
(VITAS) for gathering the data; analysis of data to determine
if there were differences among the three groups in their re-
sponses to the 72 item questionnaire; ranking of means for all
items in which all three groups had a mean score higher than
4.000; ranking of means for all items in which all three groups
had mean scores of less than 2.000; and the formulatlonof im-
plications to be considered in the training of non-degree teach-
ers for their vocational teaching roles.

The Procedures

The procedure for this study was to submit a questionnaire
to the selected population in each of the three ir,roups. The Vo-
cational Industrial Teacher Attitude Scale (VITAS), a question-
naire containii.g 72 items with a live-point Likert-type scale,
was used to gather data. The dependent variable in the study
was a score which was judgmentally assigned by subjects to
denote the amount of agreement for each of the '72 items in-
cluded in the scale,

The Data

The F. statistic was used to analyze the differences be-
tween the mean scores for each item, with the .01 level of sig-
nificance be:fig used to determine where differences existed
among the three groups. A test of Least Significant Difference
(L,S.D.) was used to deternutm where specific differences ex-
isted between; adjacent nicans of the three groups which were
rejected in the analysis of variance. tests.

*Place summary on this page only.
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Selected Findings

Generally, the analysis of variance '.esls indicated that the
three groups were similar in their responses to 'he 72 items.

Based on the results of the study, it does not seem that a
baccalVureate degree is mandatory for perception of the voca-
tional teacher's role. fhe perception of the instructor's role
is one approach to establishing meaningful teacher education
programs designed to prepare professionally competent per-
sonnel regardless of whether they have prior teacher training
experience or not. Order No. 73-25,371, 95 pages.
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The dissertation's purpose is to determine consumers' atti-
tudes toward automotive repair shops, repair service and gov-
ernment regulation and to compare them with repair shops'
attitudes toward the same phenomena. The universes studied
are the motor-vehicle-owning and repair shop populations of
Prince Georges County, Maryland and Travis County, Texas.
The study was conducted by mail. Two structured question-
naires were used to collect the data which are based upon the
responses of 932 consumers and 438 repair shops from both
counties.

A general background on the automotive repair problem and
a review of current literature on the automotive repair industry
are provided although the amount available is limited. Topics
covered include, the development of the automotive repair in-
dustry; components of the industry; data on the cost of owning
and operating an automobile; the nature of the warranty and
nonwarranty repair problems; and, a description of the most
common fraudulent and deceptive practices.

The major findings are:
1. The overall quality of warranty and nonwarranty repair-

work is substandard in terms of consumer satisfaction.
2. Dealers do not intentionally seek to avoid performance

of warranty repairs nor are they incapable of performing theni
although there is some evidence that they may not attend to
them immediately.

3. Consumers favor simpler warranties of longer duration
than the present one year/12,000 miles; many view the war-
ranty as a sales gimmick.

4. The majority of consumers patronize the selling dealer
or other dealers for repairwork during the life of the warranty;
however they often shift their patronage to other 7epair shops
after expirat.on of the warranty.

5. The most important factor to consumers in selecting a
repair shop is the trustworthiness of the mechanic or service
representative,

6. Consumers believe that independent garages and shops
and dealer repair shops have the greatest ability to provide the
service attributes which they perceive an most important to
satisfactory repair service.

7. The incidence of questionable practices was greater in
Prince Georges County than in Travis County; the most com-
mon complaints are for unsatisfactory repairwork,

8. The major problem encountered by repair shops in pro-
viding quality repair service is the shortage of competent me-
chanics.

9. Consumers believe most repair shops to he slightly
trustworthy and slightly careful in performing repairwork;
repair shops share this view. Both groups view independent
garages and shops as the most trustworthy and most careful
repair shop category.

*Place summary on this page only.

10. Consumers' and repair shops' evaluations of prices
charged for repairwork ranged from slightly high to very high;
they believe that dealer repair shops charge the highest prices
for repairwork.

U. A wide disparity exists between consumers' attitudes to-
ward the repair shop categories on the attributes of carefulness,
prices and trustworthiness and how the repair shop categories
view themselves on the same attributes; consumer attitudes
are significantly less favorable.

12. Consumers favor passage of a repair shop licensing law
and/or mechanics' licensing law at the state level. Repair
shops also favor passage of these laws but not as heavily as
consumers.

Major recommendations include expansion of present re-
cruitment programs for mechanics: increased compensation
and the establishment of a certification system for mechanics;
simpler, more comprehensive warranties of longer duration;
formation of grievance committees to handle consumer com-
plaints; and, the establishment of a state repair shop registra-
tion system. Order No. 73-18,741, 367 pages.
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The purpose of this study was to determine the comparative

effects of basic edUcation in manpower training programs. Ex-
perimental comparisons were made between two randomly as-
signed groups. Two hypotheses specified that the mean Metro-
politan Intermediate scores achieved by groups A and B at the
conclusion of the training period are estimates of the same
population mean in reading and arithmetic. Two hypotheses
pointed out that mean training ratings, as measured by teacher
evaluation on the MDTA rating scale, attained by groups A and
B at the conclusion of the training period are estimates of the
same population mean in achievement, and post training esti-
mates. One hypothesis indicated that the mean attitude toward
vocational instruction, as measured by the Attitude Inventory
Scale, of groups A and B are estimates of the same population
mean.

The sample consisted of 55 MDTA trainees enrolled in slx
occupational areas at the John F. Kennedy Skill Center. The
trainees were referred to the center by the Bureau of Employ-
ment Security, Pennsylvania State Employment Service. Each
trainee received the Philadelphia Reading Test, Grade 6, and
the Philadelphia Test in Fundamentals of Arithmetic, Grade 6,
upon entering the training program. The trainees were ran-
domly assigned to one of the two groups. The experimental
group A received basic education with occupational training
and the control group B received occupational training only.
At the conclusion of 160 hours of basic education Instruction
for group A, the Metropolitan Achievement Tests in reading
and arithmetic computation were administered to the two groups.
An MDTA rating scale was completed on each trainee by his
vocational instructor at the completion of the training program.
After each trainee completed his occupational instruction pro-
gram he completed an Instruction Attitude Inventory.

The study was based upon the posttest control-group design.
The .05 level was assigned as the statistical significant differ-
ence between groups. The t model was selected to examine
possible differences between variables. Results of t test for
testing the significances between the two independent means
revealed that no differences existed between the two groups in
regards to age and education level. The independent t test re-
vealed that the treatment groups were similar with respect to
entry level scores and the variances.

*Place summary on this page only.
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Findings from the MAT posttest scores showed that no dif-
ferences existed between the two groups in reading or in arith-
metic computation after group A had received 160 hours of
basic education instruction. Results of an accumulated anal-
ysis of data for the 16 variables on the MDTA rating scale re-
sulted in a t value which was not significant at the .05 level.
The t test showed that the two groups were estimates of the
same population mean in achievement and post training esti-
mates. Analysis of data on the lAI resulted in a t value which
was not significant at the .05 level. Neither group attained sig-
nificant differences with regard to the variables on the mean
attitude toward vocational instruction.

The main conclusion drawn from the findings in this re-
search was that basic education made no significant difference
in the outcome of trainees in the program. Achievement by the
trainees in gram A was no different than the achievement made
by trainees in group B.

As a result of the findings which have been presented, other
conclusions drawn from the study were:

1. The lack of difference between the groups may not have
been because of the treatment (X) but rather because of char-
a:teristics of the trainees in the two groups. Aspects of inter-
nal validity, such as maturation, may have been a cause. The
trainees had grown older, possibly more tired and more bored
from the time they entered the program until they completed
the program, thus.the lack of difference was reflected. These
effects may have been spontaneous as part of daily experience.

2. The trainees' attitude may have changed when they per-
ceived that they were being used as objects for the attainment
of certain outcones. This observation may be pvident, based
on the characteristics of the trainees receiving basic education
and the effect of liming released from the occupational program,
an area of trainiag.which they felt was more important than the
treatment_ GrourB trainees may have been so determined to
succeed that during the individual study time they put forth
every effort to Inprove their ability. This is similar to the
halo effect, whereby trainees try to outdo themselves.

Order No. 73-79'12, 62 pages.
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This study involved an examination of Gabriel Marcel's
views regarding, the general characteristics of technique, his
ideas concerning the nature of dehumanization in a society per-
vaded by the influence of technology, and an exploration of how
his ideas relate to present trends in education.

It was found that Gabriel ;Marcel, a contemporary French
philosopher and playwright, understands technique to be self-
generating procedures, rationally produced and transmitted,
which ensure efficient production processes_ Fie also sees
modern technology as having the characteristics of the scien-
tific world-view, functional values, emphasis on efficiency,
organizational giantism." and quantitative criteria for progress.
Marcel sees technology to be thoroughly problematic in its ap-
proach to reality. He maintains that dehumanization sterns
from this technological attitude, and is apparent in technological
society wherever man is reduced to a function. Chief among
his concerns about technological society is what happens to
human relationships. to man's image of himself, his inner
freedom, and his attitudes towards knowledge, truth. and human
progress, when man azcrpts, or is forecd info, a functional way
of life. Marcel contends that the objectification of man and his
work diminishes growth of intersubjective relationships. Inter-
subjectivity which encompasses the relational, existential reality
of fraternity, love, service, and community. nourishes the
growth of the person. If the relational realities of mans life
are ignored there is danger of man becoming dehumanized.

In the second part of the study, Nlai.,2el's ideas were utilized
to explore aspects of education influenced by technology. The
four areas of education which were eNamined included: medi-
ated instruction. Jerome E3runer's theory of instrection, the
systems approach to edeeLition, and school architecture. The
purpose of this part of the (dissertation iias to disclose. through
exammation, the depersonalizing el:el:eras operative in educa-
tion that are directly or indirectly VeLlIed to the pervasiveness
of technological values,- aed processes In societ'y today. This
was done by I) delineainug basic structures. operations, and
assumptions within each 01 the four areas. and 2) idrntifying
the technoio,..acal process and attitudes funetic,ning in education
which exert dt.tunianicing ,ntlutuwe ot Leaeth:rs and students,
and comparing that influence with the dehumanizing effects of
technology whien Marcel found in the larger society.

It was found that nieciateci instruct!on alienates a child from
the discovery and of learnine,. capac-
ities. Since this instructional approach necessitates the inter-
vention of a technological apparatus between the learner and
his own leanine process, it was sho.vn that education is forced
to take place acordine to a frame of reference which is de-
signed for specific pre-cieturtnined results. and that it is pre-
vented from emerging' as the devf lopinent of the child's unique
perceptive and erva; ire c.ipac.ittes. This alienation of the child
from his ru%n ie,frnini proci.ss privents full personal ikvelop-
merit, and, in that iyense, delzi,rsotialization occurs.

The problematic approach to instruction advocated by Jerome
Bruner was shown to equip the student with a sense of objective
consciousness that is geared to mastery and control rather than
to the cultivation of ideas for personal and social enr:chinent.
When the objective, scientific world-view is posited as most
valuable and valid for suceessful living today, there is danger
that the relatioaal r.nd spiritual realities of life which are neces-
sary for personal grmth will be !pored. It was also suggested
that f3runers theory of instruction is itself a technique which
depends on precise motivational factors, and scientifically de-
fined sequences of learniit. Such an approach to instruction
diminishes the possibilities for spontaneous personal response,
between teacher and student,

The systems approach which is basically a form of technicai
organization, dehumanizes teachers by depriving them of an
over-all directiveness of their work as teachers, by fra ;gnu

their work role through speciali..:ation. and by climinalinit
the opportunity to make educational decisions Itutonomously or
on other thin a technological basis. Teachers arc reduced to
the status of functional unity within the systems organization.

Finally, modern school architecture was found to influence
students and teachers by the fundamental technological paradox
which it reflects. This paradox is the possibility within tech-
nology for both freedom and unfreedom. The architectural con-
cepts of open-space and flexibility reflect tins paradox since
they are designed to provide greater freedom for teachers and
students, but at the same time they also generate feetines of
uprootedness," of dependence on external aids for intellectual
development, and a sense of loss of communityall of v.hich
contribute to a fundamental unfreedom.

This study of the depersonalizing effects of technology in
education does not fail to recognize the benefits of technology
in education. Since these benefits are generally of practical,
rac:asureable significance, whereas technology's dehumanizing
influence is not readily visible until it has reached alarming
proportions, man tends to overlook the negative aspects of tech-
nology. This study tras attempted to disclose some of these
aspects. Order No. 73 -791G, 208 page's.
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Teachers generally felt that the best method for present-
ing maintenance instruction to the student was to integrate
this information into existing classes. A smaller percentage
felt that the more technical items would be best presented in
a special course specifically dealing with maintenance in-
struction.

The majority of educators agreed that maintenance instruc-
tion was a very important part of the total instruction that a
future industrial arts instructor should be given. Most instruc-
tors rate their equipment as being in good to excellent condi-
tion and spend approximately 3 to 10 perCent of their budget on
maintenance activities. There was strong agreement indicat-
ing that the instructor should be responsible for maintenance
of the equipment in his school shop facilities.

The primary purpose of this study was to determine what
type of maintenance trainiag the prcspectie industrial arts
teacher should receive in the wooch,:orking area and under what
type of instructi;:n this information should be taught. The sec-
ondary purposes of the study were to: 1. Find how much agree-
ment exists between industry and educators on matters pertain-
ing to maintenance. 2. Determine the responsibility for main-
tenance in the woodworking laboratory. 3, Determine what
portion of the Ludget is spent in riaint2.ining equipment in the
woodworking area. 4. Determine the condition of that equip-
ment and if records are kept of maintenance performed on that
equipment.

Procedures

A survey of literature from professional publications, re-
lated texts, literature from incustry and research theses pro-
vided the material necessary to ekterrnme the background of
maintenance instruction in the field. Using this information an
instrument was constructed. Specific information on machine
tool maintenance was gathered by the use of two questionnaires,
one sent to industrial arts teacher educators and the other sent
to manufacturers of power woodworking tools that are in use
in the industrial arts facility,

An analysis of this data provided information for the recom-
mendation of content in the area of power ivoodworking machine
maintenance, methods of present:raj maintenance information,
nialntenaace responsibility, records, condition of equipment
and maintenance budgets.

Findings

There .vas strong, agreement between industry and educators
that it is very important to provide the student with information
which will allow him to determine if a machine is in sri c op-
erating condition. This would include knowledpie in such areas
as checkar,g for proper c,rrounding of a r,iachine, proper adjust-
ment of 1,-Jards. etc, There was acreement that those
items that require special cquipinclit and krity.viccle,e are not as
important as items such as the adjustment and ali,:linient of
fences, tables, guides, etc. A dii;,1,:remont was found to exist
between industry and c.iticators pei.tairigi!, to those items deal-
ing specifically witli the sinirpeniti:e of the cutting tool for each
machine. In tills rase educators placed more impor-
tance on this item than did iniiuctry.

*Place summary on this page only.

Conclusions

I. Items which are not of a highly technical nature but are
required in terms of proper and sale operation are very impor-
tant in maintenance instruction and should be taught as part of
the operating instructions of that machine. 2. Technical main-
tenance items pertaining to major electrical repair, sharpening
of the cutting too!, and major mechanical repairs should be
taught in a specific maintenance course or workshop. 3, The
ultimate responsibility for the proper maintenance of the equip-
ment in an industrial arts woodworking laboratory is that of the
instructor in that area. Therefore, it is extremely important
for the future teacher of industrial arts to receive maintenance
training. 4. Most schools spend an adequate amount on the
maintenance of their equipment. Few schools, however, have
all of their equipment in excellent working condition.

Order No. 73-303, 193 pages.
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The purposes of this study were (1) to determine what
noise levels existed at selected student work stations in weld-
ing laboratories of community and senior colleges of Northern
California, and (2.) to determine if the noise level which existed
at a selected welding laboratory had any effect upon the hearing
acuity of the students participating in the class.
. More specifically, the first part of the study was a descrip-
tive study which reported on the noise produced when students
performed the selected operations of arc welding, grinding,
oxyacetylene cutting, chipping and cleaning welds.

The second part of the study was an experimental study
which tested the following null hypotheses:

1. There is no significant difference in students' hearing
acuity as measured by a pure tone audiometric test at the
frequencies of 500, 1000, 2000 and 4000 hertz before and after
practicing arc-welding skills in a welding laboratory for two
and one-half hours.

2. There is no significant difference in studer.is' hearing
acuity as measured by a pure tone audiometric test at the
frequencies of 500, 1000, 2000, and 4000 hertz after practicing
arc-welding skills for two and one-half hours per day, twice
a week, for a six-wr;Qk period of time.

The experimental study utilized Campbell's and Stanley's
Non-equivalent Control Group Design to compare the hearing
acuity between an experimental group of welding students ex-
posed to the noise of a welding laboratory with the hearing
acuity of a control group of students who experienced the
quieter environment of an art laboratory. The comparison
was made by an analysis of variance using the t test at the
five percent level of confidence.

An analysis of the combined effect of background noise and
operation noise at work stations of the laboratories surveyed
revealed that 37 percent had sound-pressure levels above
90 dBA slow response. The range of this noise was from 75
to 105 dBA slow response, and the mean was 88 dBA slow re-
sponse.

The operations of are welding and oxyacetylene cutting
produced a mean computed operation noise level of 83 and
80 dBA slow response respectively; while the operations of
chipping and cleaning welds, and of grinding produced a mean
computed noise level of 90 and 06 dBA slow response resepc-
tively.

*Place summary on this page only.

For the experimental part of this study, the findings re-
vealed that the first hypothesis was rejected. The experi-
mental group pretest and posttest scores showed a temporary
threshold shift in hearing acuity of 4.6 dB at the frequency of
4000 hertz.

The second hypothesis was not rejected. No permanent -
threshold shift in students' hearing acuity resulted from prac-
ticing arc welding skills for two and one-half hours per day,
twice a week, for a six-week period of time.

With 37 percent of the work stations surveyed exposing
students to sound-pressure levels above 90 dBA and with the
experimental group of welding students experiencing a mean
temporary threshold shift of 4.6 dB, it was concluded that
some school welding laboratories are exposing students to
ambient noise conditions which are of definite concern.

Therefore, the investigator recommended that serious
efforts be taken by welding teachers, industrial educators and
school administrators to reduce noise exposure to students
in school welding laboratories.

It was further recommended that the curriculum of a school
welding program include instruction related to the hazard of
excessive noise exposure and ways to protect oneself from
this exposure.

Recommendations were also made for additional research
regarding additional knowledge on the effect of noise upon
students taking welding classes and possible ways to reduce
that noise. Order No. 73-18,209, 118 pages.
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The purpose of this study was to ascertain the effects of a 15-week career
orientation program on student vocational interests and occupational
plans.. In connection with this investigation, the major hypotheses tested
woe:
Hypothesis 1. There is no significant difference in vocational interests and

occupational plans being strengthened or weakenedin
terms of consistency with aptitudesbetween an experi-
mental group exposed to career orientation and a control
group not exposed to career orientation.

Hypothesis 2. There is no significant relationship of sex, socio-economic
status, intelligence, and language background to vocational
interests and occupational plans being strengthened or
weakenedin terms of consistency with aptitudesas a
result of career orientation.

Research Design and Treatment of the Data

Thc study was part of a NOW (New Opportunities for Work) Project,
which is an exemplary, or pilot, program funded by the federal government
in the Lewiston, Maine. School District. The treatment groups. experimen-
tal and control. were selected from two junior high schools located in the
twin cities of Lewiston and Auburn. Only the experimental group was
exposed to career orientation. Ninth grade students at both schools were
randomly selected.

The Ohio Vocational Interest Survey (OVIS) identified both vocational
interests and occupational plans, while the General Aptitude Test Battery
(GATB) measured aptitudes. Both the OVIS and GATB were given as
pretests to both groups. Upon completion of the 15week career orientation
program, both groups were post tested. This was done in order to determine
if vocational interests and occupational plans were strengthened or more
consistent with aptitudes as a result of career orientation. This determina-
tion was made by comparing the experimental group with the control
group.

As part of the career orientation. the experimental group met for three
periods per week for the 15 weeks. Thc curriculum content of the program
was developed to parallel the 1965 edition of the Dictionary of Occupa-
tional 7itIcs (DOT). The curriculum activities were also geared to achieve
the major program objective of orienting students to the wide range of
opportunities available in the world of work. The major portion of the
subject matter for the career orientation program was presented by NOW
personnel or members of the pupil personnel service group.

In analyzing the data, each student's pretest and posttest scores were
compared with each other to determine if his vocational interests and
occupational plans were strengthened or more consistent with his apti-
tudes. If the student's vocational interests and occupational plans were
more consistent with his aptitudes. this was considered a "strengthened
change." If thcy remained the same, this was termed "no change." Finally,
if they were less consistent with aptitudes. it was termed a "weakened
change."

*Place summary on this page only.

Every student was evaluated in terms of either a "strengthened
change," "no change," or "weakened change." Evaluations were processed
using the chi square test for significance.

Results

Hypothesis I was rejected at the .02 level for vocational interests, and
at the .01 level for occupational plans. However, in both cases, the signifi-
cance was in the opposite direction from that which was expected. That is,
there were more students who experienced "weakened changes" than
"strengthened changes."

Hypothesis 2 was accepted at the .05 level for both vocational interests
and occupational plans.

Conclusions .

On the bask of what was found in this experiment, student vocational
interests and occupational plans were not strengthened or more cry o:want
with aptitudes as a result creamer orientation. Furthermore, the character-
istics. sex. socioeconomic status, intelligence, and language background
were not found to be signihcantly related to vocational interests and occu-
pational plans being pinitively altered or more consistent with aptitu..
after career orientation.

Findings of the study arc inconclusive in that they do not explain wry
students in the experimental group expressed greater numbers of "I.e. ':.-
ened changes" than "strengthened changes," nor is the meaning of
changes known.

Order No. 72. 32.190, 121
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Purpose- of Study- To determine the effectiveness' of the four-year industrial
technology programs in preparing electronic technicians for employment in industry.
The technician's preparation in electronics was not examined because of previous
research findings which were available.

Source of data and method of study. Data for this study were gathered through the
use of a validated opinionaire which was sent to those institutions offering .four-
year industrial electronic technician programs as well as to representatives from
industry. The respondents were asked to make a series of value judgements concern-
ing statements dealing with skills and knowledge the technician should exhibit.

Findings and Conclusions! The industrial technology programs which were questioned
proved to be very effective in preparing electronic technicians to meet the re-
quirements of industry. The following conclusions were drawn as a result of this
study:

1. Both the educators and industrial representatives generally agreed
concerning the skills and knowledge areas this technician should possess.

2. This technician was not being over-trained.
3. Feedback from both education and industry could be acquired regularly

and a system developed to keep tthnical education curriculum continually
up-dated.

4. The need for the four-year industrial electronic technician should remain
steady or increase through 1983.

5. The present curriculum followed by this technician did not cause him to
become one who could use basic woodworking hand tools.

6. There were more two-year technicians presently employed by industry than
four-year technicians.

7. Education was more strongly opinionated than industry.

*Place summary on this page only.
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The Vocational Education Anirtninients of 1968 require that
vocational and technical education proganis prepare students
for job opportunities and that student interest 1,c considered
when plannin; vocational off erilas. Kansas does not have a
policy which dictates the mix of student interest and manpower
needs necessary for the establishment of a vocational or tech-
nical program.

The first objective of the study was to determine if man-
power needs and student interest were compatible criteria on
which to base vocational and technical programs.

The second objective was to determine if manpower needs,
student interest or a combination of these MO criteria was
used for planning vocational and technical programs in Kansas.

Sample data was acquired for manpower needs, student in-
terest and program enrollment. Manpower needs data was
taken from the 1973 K-MUST report; student interest data was
gathered by the K-VIEW system; and program enrollment
data was provided by the Kansas State Department of Educa-
tion.

The data was analyzed and a significant positive correlation
between manpower needs and student interest was identified.
This correlation Indicated that student interest and manpower
needs were compatible criteria for planning.

A composite rank for student interest and manpower needs
was calculated and compared with program enrollment data.
A significant positive correlation was determined between the
composite criteria and program enrollment. This indicates
that manpower needs and student interest have been utilized in
vocational and technical education planning in the past.

A further analysis was conducted with compared student
interest and program enrollment, and manpower needs and
program enrollment. Both student interest and manpower needs
were found to have a significant positive correlation with pro-
gram enrollment, however, the student interest correlation
was much greater than the manpower needs correlation. This
Indicates Mat more emphasis was placed on student interest
than on manpower needs in the planning process.

This study should have a significant impact on the planning
of vocational and technical education. Planners should become
more aware of the part both manpower needs and student inter-
est play in the plannim: process, An inrreased effort should
be made to es:i.iIirth weitzt:ting policies concerning the mix of
manpower me ; anti simient interest for voca:iona! and tech-
nic:11 program i;lannim.; purposes. Attempts should be made to
identify the factors which affect voctdional and technical
planning. Order No. 73-26,361, 102 pages.
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The purpose of this study was to survey the pressure-treat-

ment industry in order to determine (1) the current processes
utilized in the impregnation and preservation of wood and wood
products; (2) the chemicals and chemical solutions employed
in the preservation and modification of wood and wood products;
(3) the properties which the various impregnation processes
affect upon these products; (4) the major commodities in the
commercial market which are pressure-treated; (5) the rela-
tionship which exists commercially between the commodities
identified; (6) the production record of the pressure-treatment
industry during the period 1949 through 1970; and (7) the con-
sumption rates and utilization patterns of the chemicals as they
have been established through consumer demand.

The primary sources of technical information and statistical
data were found to be: (I) Standards, an American Wood Pre-
server's Association publication; (2) Proceedings;an American
Wood Preserver's Association annual publication; (3) Wood
Preserving, an American Wood Preserver's Association
monthly publication; (4) consultants in the industry; (5) obser-
vation through visitation of pilot research plants in the industry
(6) research papers prepared either at Forest Products Labo-
ratories, Madison, Wisconsin, or under their supervision or
direction; (7) wood preservation texts; and (8) commercially
prepared data or promotional brochures.

The data gathered were representative of the entire pres-
sure-treatment industry within the United States, and were the
product of the combined efforts of the United States Department
of Agriculture, Forest Service, Forest Products Division and
the American Wood Preserver's Association. These data have
been interpreted by the author and presented in a comprehen-
sive and more descriptive form in order to relate the activity
generated by the 395 treatment plants which are currently in
operation within tip.. United States.

The survey discloed that the number of treating plants has
increased by 116 since 1949 to a total of 395 operating in 1970.
The data indicate an overall loss in production volume during
the period of the study, but an analysis of the production pat-
terns and market demands for the types of commodities being

*Place summary on this page only.
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treated reveals that there is less production of the high volume
(cubic foot measure) single items, exampled by railroad ties
and utility poles, and a phenomenal increase in the production
of smaller items which are more commonly in direct contact
with the general public: fire-retardant treated paneling, which
is used extensively in public buildings, and most recently, a
nonleachable fire-retardant treated cedar shake shingle. The
study also reveals a strong trend away from those preservative
treatments which leave an unclean surface (as is exampled by
the creosote and coal tar treated materials), toward the water-
borne and liquid petroleum gas-borne preservatives which would
allow for applications where the commodity may be placed in
direct contact with the public and must be clean to the touch,
or have characteristics which will allow for painting or other-
wise surface treating the material for aesthetic reasons.

The research brought forth the fact that there is a remain-
ing body of information, of both statistical and technological
nature, which is proprietary to the individual manufacturers.
This information deals with the formulations, impregnation,
and curing of wood and wood products treated with plastic solu-
tions. Because of the intense competition in the production of
superior products of this nature, the information is currently
unavailable and, therefore, this survey is unavoidably incom-
plete. Order No. 73-13,158, 218 pages.
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SCOPE AND METHOD OF STUDY: This study involved
juniors and seniors enrolled in autontechanics, carpentry, and
machine shop in the area vocational schools. The students were
concurrently enrolled in high schools within the district which
an area school served. There were 3'12 automechanics students,
154 carpentry students, and 234 machine shop students utilized
in the study.

The first purpose of the study was to ascertain the influence
of various amounts of related, unrelated, or related plus unre-
lated industrial arts on the vocational knowledge of junior and
senior vocational students in automechanics, carpentry, and
machine shop. Students were given a multiple choice test on
the subject in which they were enrolled at the area vocational
schoe data concerning each student were gathered from high
Bohm permitted categorizing students as to junior or
sent dents itt automechanics, carpentry, or machine shop.
The data gathered also permitted grouping students within cate-
gories based on the number of semesters of industrial arts ex-
perience; 0, 1-2, 3-4, 5 -6. The students' scores were placed
within the proper group and category based on the student's
vocational subject, class (junior or senior), amount and type of
industrial arts (related, unrelated, or related plus unrelated).
The scores within the groups were the dependent variables used
in the analysis of variance.

The second purpose was to ascertain the (1) linear rela-
tionship between group mean scores and numbers of semesters
of industrial arts, (2) linear relationships between numbers of
semesters of industrial arts and industrial arts grade point
averages, (3) correlation between test scores and industrial
arts grade point averages within each group. The group mean
score, industrial arts grade point averages per group and num-
bers of semesters of industrial arts collected in the data were
used to establish the previously described relationships.

FINDC4CS AND CONCLUSIONS: Eighteen null hypotheses
wcre tested and accepted indicating no significant difference in
vocational knowledge due to various amounts and types of

*Place summary on this page only.
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industrial arts. Eighteen null hypotheses were tested to ascer-
tain the linear relationship between group mean scores and
numbers of semesters of industrial arts. Eight were rejected,
nine were accepted, and sufficient data were not available to
base acceptance or rejection of one null hypothesis. Eighteen
null hypotheses were tested to ascertain the linear relation-
ships between industrial arts grade point averages and the num-
bers of semesters of industrial arts. Three were rejected, ten
were accepted, and sufficient data were not available upon which
to base acceptance or rejection of five null hypotheses. Corre-
lation coefficients were calculated between test scores and in-
dustrial arts grade point averages of students within thirty-
seven groups. Seventeen correlations were significantly
positive, twelve were positive but not significantly, and eight
were negative.

It was concluded that: (1) various amounts and types of in-
dustrial arts did not significantly contribute to a greater voca-
tional knowledge of automechanics, carpentry, or machine shop
as exhibited by scores on a trade proficiency test; (2) there
was not a sufficient majority of null hypotheses rejected rela-
tive to relationships between test scores, numbers of semes-
ters of industrial arts, and industrial arts grade point averages
to base any generalization to the population used in this study;
(3) industriai arts grade point average was the variable most
closely related to scores on the trade proficiency test.

Based on the findings and conclusions, the following recom-
mendations were made: (1) if a secondary role of industrial
arts is to serve effectively as prevocational education, the in-
dustrial arts curriculum should consist of courses directly re-
lated to the vocational subjects offered in the area vocational
school within a particular district; (2) the content of the courses
directiy reiated to the vocational subjects should include lec-
tures and activities that will contribute to career orientation
and exploration objectives of industrial arts as it contributes
to the prevocational effectiveness of industrial arts; (3) if the
personnel concerned do not wish to implement these recommen-
dations or similar recommendations that will achieve the same
objectives, the secondary role of industrial arts as prevoca-
tional education should be abandoned.

Order No. 73-15,220, 159 pages.
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The purpose of this study was to develop guidelines to be used by state

advisory councils in performing their evaluation role. The specific objet-
/Ives of the study whii:h provided support to the major problem were: (I)
10 determine administrative relationship between state advisory councils
and state hoards for vocational education and state directors of vocational
education; (2) to identify the evaluation role as perceived by state advisory
councils; (3) to identify the evaluation activities of state councils in evaluat-
ing vocational programs and the state plan for vocational education: (4) to
identify and assess the evalaation plans used by state advisory councils: (5)
10 identify criteria used by state councils in evaluating vocational programs
and state plans for vocational education; (6) to determine the extent to
which advisory councils arc publishing and distributing evaluation results
and other information; and (7) to identify the persons or agencies responsi-
ble for conducting and interpreting state council evaluation studies.

The state director of vocational education, the state advisory council
chairman, and advisory council executive director in each of the fifty states,
Puerto Rico. and the District of Columbia were asked to respond to mailed
questionnaires. Independent questionnaires designed to collect data from
the three population segments resulted in an eighty-five percent response.

The findings shooed that thirty -seven states had advisory councils prior
to the Vocational Amendment of 1965. After the Amendment of 1968
mandated a new and separate council, ninety-four percent of the states
complied by the end of 1969. State directors were in attendance at most
state advisory council meetings on invitation. The council perceived their
evaluation role to be statewide in nature, representing the public as con-
sumers of vocational education. Seventy -seven percent of the councils had
evaluation committees. Tv, o-thirds of the councils had written evaluation
plans covering one year but only one-fourth had a two -five year plan. The
councils reported data. money. people. and time as being their major prob-
lems encountered in evaluation. Most evaluations were conducted by the
councils themselves and the state department of vocational education pro-
vided the council with much of their information. Twenty-eight percent of
the councils had developed their own evaluation plan.

Thci following conclusions were finalized from the study: (I) a large
majority of the councils had developed a satisfactory relationship with the
state boards and state departments of vocational education; (2) the councils
perceived their role as repreenting the general public in assessing the
effectiveness and accessability of all types of public (\rational education:
(3) the councils' evaluation Jetty 'tie; included the holding of public hear-
ings, reviewing all avanable evaluation studies, coot racung for additienal
studies when needel and developing recommendations for the improve-
ment of vocational education prof:rams; (4) the councils were using un,o-
phisticated evaluation models. (S) most council's were developing their own
individual plan for :dilation: RI student placement and program avail-
ability were major evaluation criteria; (7) the councils were disseminating
thetr es aluation findings to vocational educators and the general public
through council publications. primarily their annual report; (8) councils
',sere performing a good share of their ow n evaluations supplemented by
contracted evaluations and information provided by the state departments
of vocational education.

*Place summary on this page only.

Colombus, Ohio
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The guidelines developed and suggested for adoption by most councili
in performance of tear evaluation role include such issues as: (I) the
improvement of vocational education; (2) the evaluation of state plans; (3)
checking for the implementation of vocational acts; (4) advisory councils
as independent evaluau7m; (5) development of council staffs knowledgeable
in evaluation; (6) the d:Ivelopment of a formal evaluation plan by council;
(7) establishment of e'-sluation criteria; (8) providing opportunities for
councils to discuss ancicixchange ideas on evaluation procedures; (9) upli-
'.inon of council tnembers expertise; (10) development and use of es ala-
alien systems; (II) securing contractual evaluation services; (12) the
uttlization of related :valuation studies; (13) cooperative evaluation eorts;
(14) eollaction of data for evaluation; (15) submission of recommendations
which are measureable; (lb) recommendations concerning all vocational
education; and (17) publication and distribution of evaluation

Recommendations are that councils: (I) adept the guidelines of this
study; (2) contract for services of professional evaluators; (3) develop and
adopt acceptable formats for reporting evaluations; (4) publish and dist rib.
ute evaluation findings to dectsiomakers w hose leadership influences vo
rational education; (5) striv c for state funding to supplement federal funds;
and (6) strive to improve the relattonship for acceptance and appreciation
with state department of vocational education.

Order No. 72-27,088. 194 pages.
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The first purpose of this multivariate investigation was to
evaluate effects of two instructional units used to teach stu-
dents electrical knowledge and skills. The second purpose was
to evaluate the effect of three methods of inservice teacher edu-
cation on student learning of electrical knowledge and skills
and the possible interaction of the instructional units and the
inservice teacher education methods. A major purpose of this
investigation was to evaluate the effect of the instructional
units on educationally disadvantaged and not educationally dis-
advantaged student learning of electrical knowledge and skills.
The outcomes were tested by a thirty-question multiple choice
achievement test of electrical knowledge and by the grade each
student received for performance of electrical skills.

The two instructional units were known as a skill unit and
a theory unit. The skill unit, "Electrical Wiring Skill Sheets,"
was developed by the investigator, It contained two jobs and
twenty-seven skills. The theory unit, -Basic Electricity and
Practical Wiring Lessons,' was developed by a professor and
a graduate assistant in the Agricultural Education Department
at The Pennsylvania State University.

A pamphlet, "Outline of Methods for Teaching the Educa-
tionally Disadvantaged Student," was prepared by the investi-
gator for use in inservice teacher education. The inservice .

education methods were: Group 1, no formalized treatment;
Group 2, mailed pamphlet; and Group 3, delivered pamphlet
and discussed its contents. The students were classified as
educationally disadvantaged or not educationally disadvantaged
by high school (Lulls, Students in the 4th and 5th fifths of their
high school class were classified as being educationally dis-
advantaged. Students in the 1st, 2nd, and 3rd fifth were classi-
fied as not educationally disadvantaged.

Eighteen teachers and their students were randomly as-
signed to the experimental treatment groups. Nine teachers
and their students received the skill unit. The teachers who
received the skill unit were randomly assigned to each of the
Inservice education methods with three teachers assigned to
each method. The nine teachers who received the theory unit
were randomly asse4tied to each of the inservice education
methods with three teachers assignml to each method. There
were six teachers who received each inservice education
method.

*Place summary on this page only.

E.R.I.C. ( )

The two dependent variables used in the investigation were
the posttest of electrical knowledge and the grade received for
performance of electrical skills. The classification variables
used in the covariance analysis of electrical knowledge were
the pretest and agricultural class fifth. The classification vari-
ables for grade received for performance of electrical skills
were the knowledge pretest and high school fifth. Student read-
ing level by grade and the pretest were used as the classifica-
tion variables for testing the effect of the instructional units on
educationally disadvantaged and not educationally disadvantaged
student grade received for performance of electrical skills.

Students who studied the skill unit made higher scores on
the achievement test compared to the students who studied the
theory unit. The students who studied the skill unit had better
grades for performance of electrical skills compared to the stu-
dents who studied the theory unit.

There was no significant difference in effect attributed to
the inservice teacher education methods on the achievement
test scores. Students whose teachers received their inservice
education material through the mail made better grades for
performance of electrical skills.

There was no significant interaction of the two instructional
materials by the three inservice education methods on the
achievement test scores and grades received for performance
of electrical skills.

The educationally disadvantaged students who studied the
skill unit had higher scores on the achievement test and re-
ceived higher grades for performance of electrical skill than
the educationally disadvantaged students who studied the theory
unit. There were no differences in the scores of the following
groups of students: the educationally disadvantaged students
who studied the skill unit, and the not educationally disadvan-
taged students who studied the skill unit, and the not education-
ally disadvantaged students who studied the theory unit. The
educationally disadvantaged students who studied the theory
unit had lower mean scores on both tests.

Order No. 73-21,276, 120 pages.
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Teachers, photographers, and designers of visual messages
must constantly consider the basic question, "What response
will certain populations make to controlled stimuli?" Profes-
sional communicators who use photography are clearly limited
by the available scientific research about the medium.

This study used fifty-four 8" x 10" cok:r "C" photographic
prints to elicit responses; the general content of these photo-
graphs was a female model in natural environments void of
man-made objects.

The photographic scheme and testing procedure allowed for
bilatitudinal extremes of five independent photographic variables
to be sublimated within the photographs. The independent vari-
ables were: (1) lighting, (2) environment, (3) color of attire,
(4) poses, and (5) objective/ subjective camera treatments.

Two student populations (photography and forestry) were
selected for the testing because of their .atimate association
with the design element. Photography students were selected
because of their role as potential "producers" of visual mes-
sages, and forestry students were selected because of their
expressed interest in natural environments.

Chi-square analyses (.05 level of probability) were used to
determine significant differences of the test populations to the
controlled stimuli.

The forestry population revealed a strong preference for the
white leotard over the black leotard, and for lying poses over
standing poses. The foresters preferred the hardwood over
both the softwood and open-field environments. They did not
indicate a preference for two of the independent variables:.
lighting, and objective/subjective camera treatment.

Like the foresters, the photographypopulatton also pref erred
the lying poses over the standing posts. However, the photo-
graphers rated the open-field environment higher than both
the hardwoods and softwoods. The photography students did
not indicate a preference for either the color of attire, or the
objective/ subjective camera treatment.

A turtin r It (.1 .111 rt-spinise tl.tta tram the phAography
PolnilAt ion mihrati d .t tlaullea nt difference between the rc-
sponscs 01 int ;t.': it

The lest and riii,fhnil of statistical an.if-
ysus tor tli:s Arrived to b( CO icloit. applicable :ih.1
valid. it is th,r,.:1,re rco,mitntinled tor 'attire studies of visa.11
perception S.I 111C or sintihr elements.
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Results and Conclusions

The major purposes of this study were: (1) to ascertain the
per student cost of two-years of junior college vocational-
technical education, (2) to determine the economic benefits of
the students who had completed these vocational-technical pro-
grams, and (3) to determine the cost-benefit relationships of
the vocational programs based on three investment criteria.

Methods and Data Source

The task undertaken in conducting this study were: (1) to
solicit the cooperation of the junior colleges in Missouri,
(2) identify the vocational-technical programs being offered
by these junior colleges, (3) collect and analyze the cost of
operating these programs, (4) follow-up the individuals who
had completed these programs to determine the benefits at-
tributable to junior college vocational-technical schooling, and
(5) analyze the cost and benefits of each of the vocational pro-
grams by use of selected investment criteria.

Eight junior college districts in Missouri cooperated in the
Study. Cost data were estimated on seven vocational program
areas being operated by these junior college districts. These
program areas were (I) Agricultural Business and Industry,
(2) Business and Office Occupations, (3) Data Processing and
Computer Science, (4) Distributive Education, (5) Health Oc-
cupations. (6) Public Service Related Occupations, and
(7) Trade and Industrial Occupations.

The cost data were summarized and average annual costs
per program area calculated. The average annual costs were
doubled to arrive at a two-year added cost of operating a junior
college vocational program. Monthly earnings were obtained
from individuals who had completed programs during the fiscal
years of 1968-69, 1969-70. and 1970-71. There were 289 usable
responses from mailed questionnaires. Benefits accruing to
students completing junior college education programs were
determined by subtracting earnings of high school graduates
from earnings of junior college.. graduates, Three levels of
earnings of high school graduates who did not attend junior col-
lege were forecast. Multiple regression techniques were used
to control for 1,ther !;ratlitalt characteristics that miluence
earnings so as to provide an estimate of the net benefits that
could he attritnet.ihic to Junior college vocational training. Net
benefits were projected forward over the expected lifetime of
graduates and discounted to the present. Investment criteria
were then applied to determine the feasibility of outlays of
funds for vocational education at the junior college level.

*Place summary on this page only.

Costs among program areas ranged from S1108 to S3608 for
Public Service Related Occupations and Health Occupations re-
spectively. The weighted average cost for all programs was
$1822.

Annual benefits, earnings minus earnings of high school
graduates (S5,000), accruing to students completing vocational
education programs ranged from $320 to S.1,360 for Agribusi-
ness and Public Service Related Occupations respectively. The
benefits, among all schools and program areas (weighted aver-
age), were S1.886.

Application of investment techniques showed all programs
as favorable investments. Benefit-cost ratios ranged from 2.5
to 57.4. Rates of return to educational outlays (internal rates
of return) ranged from 20 to well over 50 per cent.

The major conclusions of the study were:
1. A standardized method of cost accounting should be de-

veloped and implemented by the junior colleges to aid in re-
cording and analyzing the costs of the programs being operated
by the junior colleges.

2. Vocational departments should strive to maintain up-to-
date files and follow-up information on all individuals who have
left the junior college vocational programs, either by gradua-
tion or for other reasons.

3. A standardized method of reporting vocational student
enrollments should be developed by the Vocational Division and
the Junior College Division of the Missouri State Department
of Education.

4. Junior college program planners should broaden their
perspective of vocational program evaluation to include both
costs and benefits of vocational training in addition to the more
traditional process evaluation. Scrutiny of cost data only, for
decision making purposes, provides different results in terms
of 'investment favorability* ranking among program areas.

This study provides the administrators of vocational educa-
tional monies information and techniques necessary for deci-
sion making with respect to the optimum allocation of scarce
educational resources among competing program areas. Like-
wise, this study provides the administrators, at all administra-
tive levels, with information and techniques of analyses that
would provide the basis of program and curriculum improve-
ment. Order Igo. 73-21,477, 212 pages.
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1. comparison of the 55 recommended instructional topics
with those limed in a previous study revealed live new topics
that were rated very highly by the respondents to this study,
These additional topics center around the developing field of
solid state memories and laboratory activities using linear,
digital, and memory IC's.

The development of an instructional monograph on inte-
grated circuits for use in industrial education classes was also
a major development of this study.

The purpose of this study was twofold: first, to identify
those instructional topics related to integrated circuits which
are appropriate for inclusion in industrial education classes:
second, to prepare an instructional monograph on integ,rated
circuits which can be used in an industrial education elec-
tricity/electronics clans.

Procedures

A response form was sent to four employment titles in each
of twenty-five inte;rated circuit manufacturers for the purpose
of their recommending integrated circuit topics for industrial
education electricity, electronics classes.

Based on these recommended topics. an instructional mono-
graph was developed which can be used in secondary and col-
lege level industrial education classes.

Findings

Integrated circuits account for a significant portion of the
solid state electronics sales market and because of their popu-
larity and wide use deserve inclusion in industrial education
electricity/electrunics classes. In 1970 integrated circuits ac-
counted for more dollar volume sales than all solid state de-
vices including transistors.

Of the 55 instructional topics submitted to IC manufacturers
for their recommendation, 8 (14 per cent) were recommended
as highly desirable, 32 (58 per cent) were recommended as
moderately desirable, and 15 (27 per cent) were recommended
as desirable for inclusion in an industrial education electricity,'
electronics class.

*Place summary on this page only.

Conclusions

I. Integrated circuits command a significant portion of the
field of electronics and, therefore, should be included in indus-
trial education programs at both the secondary and college
level. 2. Based on manufacturers' recommendations the fol-
lowing instructional topic clusters should be included in au in-
dustrial education course dealing with IC s: Development and
Impact of Integrated Circuits, Basic Semiconductor Theory,
Introduction to Monolithic Integrated Circuits, Linear inte-
grated Circuits, Digital Integrated Circuits, Memory Integrated
Circuits, Future Capabilities and Applications of Integrated
circuits. 3. Instructional materials, such as the monograph in
this study, can and should be developed with the aid of industry
for use in industrial education. Order No. 73-308, 199 pages.
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The purpose of this study was to empirically measure silent super 8mm
single concept loop films as an atd to learning manipulative skills in a
machine shop setting. This study adds research in the area of (1) the more
natural setting of combining the lecture-demonstration with the individual
use of loop films during the repetition and reinforcement periods of learn-
ing, and (2) testing to see if manipulative skill acquisition in terms of
machine skills through the use of loop films is similar to the acquisition of
purely hand skills.

Seventy-nine first year marine engineering college students were ran-
domly divided into control and experinie.ntal groups. The control group
received standard lecture-demonstration instruction on the orientation and
safe operation of an engine lathe and the use of a micrometer. Specific lathe
functions were facing and turning w size using the micrometer dials, tail-
stock spotting and drilling, knurling. compound rest taper turning. and
parting of work held in a three-jaw universal chuck. The experimental
group received identical teacher performed lecture-demonstration instruc-
tion with the addition of the loop films being shown during and following
the lecture- demonstration period and free access to loop films during the
repetitionreinforcement period of learning.

The study consisted of nine to ten hours of instruction on consecutive
days, and a two-hour performance exam at the close of the second day.

Two research hypotheses were tested and analyzed using a t test. (Hi)
There will be a significant difference in favor of the manipulative skill
acquisition of students receiying lecture-demonstration plus film instruc-
tion compared with lecture-demonstration only instruction as measured by
acceptable units produced, and WO there will be a significant difference
in favor of lecturedemonstration plus film instruction as compared with
lecture-demonstration only instruction as measured by demands made
upon teacher time

The comparison of t values for the treatments in terms of units pro-
duced were not significant and thus research hypothesis I was rejected.
Data concerning teacher dependence favored the teacher plus film treat-
ment and was significant at the .05 level and thus an acceptance of research
hypothesis 2.

Subjective data obtained from teacher observation and student ques-
tionnaires provided many positive comments concerning rhc silent films.
Sample student comments arc as follows;

"I was amazed how much 1 got out of those films."
"The SC films were a great idea for when we got stuck on questions or

a certain procedure."
"This is a real good idea. (SCF) saves time for the instructor and lets

us stop asking minor questions."
"I pay better attention to a silent film."
"Short films were excellent."

*Place summary on this page only.

The instructors indicated upon observation of the classes that students
having access to films showed a marked degree of confidence at the machine
toois. It wets noted that their questions were more knowledgeable. thus
requirm i. short answers rather than a reconstruction of the demonstration.
The: o'aservation compares favorably with the data concerning teacher
depetv.lency.

Comparing the acquisition of machine skills versus hand skills, it can
he said that in terms of production the loop film contributions to the
teaching-learning situation are similar but not equal. In terms or teacher
deg.c.nden,:y, both Fmnd and machine skill teaching-learning situations ben-
efit significantly from the addition of loop films.

It is emieluded that the loop films contribute to the learning situation,
particularly in the area of teacher dependency. The data both objectively
and subjectiely support the loop films as a teaching aid, thereby relieving
the teacher fur closer supervision and course enrichment activities.

Order No. 72-26.793. 112 pages.
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A study of the relationships of administrative setting and
certificate level upon trade and industrial teacher perceptions
of their competence and their reported frequency of use of se-
lected performances required of them was carried out within
the geographical area of Eastern Pennsylvania. Administra-
tive setting was divided into three levels: (1) self-contained
vocational schools, (2) vocational centers, and (3) compre-
hensive high schools. Three certificate levels were used:
(1) less than a Vocational Instructional I (less than eighteen
semester hours of the approved industrial teacher education
program completed), (2) Vocational Instructional I (eighteen
to fifty-nine semester hours of the approved program com-
pleted), and (3) Vocational Instructional U (sixty or more se-
mester hours completed).

An original questionnaire was constructed from the 'Teach-
ing Career Analysis" developed at The Center for Vocational
and Technical Education, Ohio State University. Items for the
questionnaire were selected from this analysis by a jury of
experienced teachers. Five-point self-rating scales for each
of the items selected were used. Ratings of the amount of dif-
ficulty experienced by teachers were used as an indication of
competence. The scale for competence had provision for
teachers to rate each item on one of five levels from "have no
difficulty" to "have great difficulty." Another part of the ques-
tionnaire allowed each item to be rated in terms of frequency
of use--"never, yearly, monthly, weekly, daily." Reliability
of the questionnaire was established by administering it to a
representative group of forty-six trade and industrial teachers.
The Alpha coefficient of reliability was .94.

The questionnaire was then administered to a sample of
one hundred fifty teachers. The sample was composed of three
groups of fifty teachers randomly selected from each of the
three administrative settings.

The ratings of teacher perceptions of competence and rat-
ings of teacher reported frequency of use thus obtained were
analyzed for each of the nine performance categories listed in
the Teaching Career Analysis. These categories are: (1) Pro-
gram Planning, Development and Evaluation, (2) Instruction-
Planning; (3) Instruction-Execution; (4) Instruction-Evaluation;
(5) Management; (6) Guidance; (7) School- Community Re!a-
tions; (8) Student Vocational Organization; (0) Professional
Role and Development. The method of analysis was multi-
variate analysis of variance. The design consisted of three
levels of administrative settings and three certificate levels.

*Place summary on this page only.

Eighteen multivariate analyses of variance were computed:
nine multivariate analyses of variance (one for each category)
for teacher perceptions of competence, and nine multivariate
analyses of variance for teacher's reported frequence of use.
The clusters of performance elements in each category were
treated as the multivariates in each design.

The null hypotheses were rejected because significant sta-
tistical differences were found in six performance categories:
four due to the administrative settings; three due to the cer-
tificate levels. The conclusions were: The administrative set-
tings in which trade and industrial teachers teach are related
to their perceptions of their competence in performances
and their reported frequency of use of performances. The cer-
tificate levels of trade and industrial teachers are related to
their perceptions of competence in performances and their re-
ported frequency of use of performances.

Recommendations for further research include studies to
determine the effects of administrative settings on job place-
ment and retention of students enrolled in trade and industrial
classes, and the effects of the certificate level of the teacher
on job placement and retention of students enrolled in trade
and industrial classes. Order No. 73-18,314, 153 pages.
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The purpose of this study was to evaluate local vocational
advisory councils in Michigan. The evaluation was primarily
based on the perceived function of councils by superintendents,
vocational education dtrectors, and local council members.
Two other factors included in the evaluation were organiza-
tional characteristics of councils arid personal characteristics
of council members.

The study was conducted by mail questionnaire. Twenty-
four school districts were represented in the study. The re-
cipients of the questionnaire were 24 superintendents, 24 voca-
tional directors am: 444 local council members from the 24
school districts.

Analysis of the data was done by the computation of mean
soies. correlation coefficients, and the use of the one-way
analysis of variance models. Part I of the questionnaire con-
cerned biographical information on council members. Fart II
of the questionnaire was answered by directors only and pro-
vided information concerning the organizational characteristics
of the councils. Each of the 20 council functions which appears
in Part III of the questionnaire, were analyzed separately. Re-
svondents were asked to indicate the present condition and pre-
ferred condition for each of the twenty functions.

There were three variables used in the study. The first
variable was type of respondents which included superinten-
dents, vocational education directors, and local council mem-
bers. The second variable was community size. Five commu-
nity clasSifications were used. The third variable was type of
council which included craft councils and general councils.

Findings in the study indicated that the greatest differences
in perceived functions exist between the three types of respon-
dents and little variance could be attributed to council type of
size of community, Findings also indicated that councils con-
sist primarily of white, middle-aged males and that councils
vary greatly in their organizational patterns.

The functions which were considered to be present to the
greatest degree and most preferred by all respondents were
item 10 (formulation of recommendations) and 1 (total voca-
tional needs of the district). Those functions which were per-
ceived as present to the least degree and least preferred by all
respondents were items 18 (recruitment and selection of teach-
ers) and 20 (recominendations on program budgets).

Order No. 73-19,637, 134 pages.

34: 1187-A Sept '73

*place summary on this page only.

( ) E. R. I . C. ( )



SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Author Rothenberg Harvey David

(Last name) (First name) (Middle name)

Exact Title Attitudes Toward Vocational Education

Degree granted Ph. D, , Date 1972 , No. of pages in report 254

Granted by acasikrajnL5t4te QniyQxsitv Ft, g011in
(Name of institution) (City, State)

Where Available: Microfilm (X ) Microfish ( ,) E.R.I.C. )

The purpose of this study was (I) to determine if relationships exist
between attitudes toward vocational education and interest or participation
in vocational education prograins. and (2) to determine attitudes relative
to the present vocational education program which would he helpful in
future curriculum planning for vocational education.

An attitude scale questionnaire that measured attitudes toward voca-
tional education was constructed and utilized along with separate data
gathering instruments for students, parents, businessmen, and educators.
All participants of the study resided within the St. Vrain Valley School
District headquartered in Longmont. Colorado. The sample size of the
various segmensegments of the community included 10 percent of the student body
or the three high schools located in the school district, parents of the
students selected. 10 percent of the managers of the business and industrial
firms, all faculty members of the three high schools involved, and all
administrators and certified staff at the school district's Administrative
Service Center. This amounted to a potential of 335 participants. Random
sampling techniques were used to identify the potential participants. Data
gathering instruments were obtained from SOS participants, or 96 percent
of the sample size.

The following conclusions were made after analyzing the obtained data:
(1) There is no significant relationship between parents' attitudes toward
vocational education and their children's attitudes toward vocational edu-
cation. (2) There is a significant relationship between certain occupations
and income levels of the heads of households and the heads of households'
attitudes toward vocational education. (3) Students who are enrolled in a
vocational education program and vocational education teachers have sig-
nificantly more favorable attitudes toward vocational education than those
who are not enrolled in or do not teach vocational education courses. (4)
Students who plan to attend a four-year college or university' have signifi-
cantly less favorable attitudes toward vocational education than do stu-
dents who pursue other educational emir:iv-ors following high school
graduation. (5) There is a significant relatonship between the heads of
households' attitudes toward vocational education and their experiences
with vocational education courses. (6) Students feel school would be more
interesting if they could use their hands more and learn a trade while still
in high school. 171 There is a strong feeling among all groups that voca-
tional education programs should be expanded (3) There is strong support
fur directing community resources toward preparing more high school
students for the world of work with the participants willing to share in an
increased financial responsibility for world o( work programs. (9) Business-
men and educators believe that parents et students place too much empha-
sis on preparing for college. (101 There is agreement amountz educators and
businessmen that there is a need to maintain a closer working relationship
between the schools and the business and industrial community'. ( I I ) Even
though educators show more concern for tl-z student who is not going on
to college than any other group, they are the least favorable toward the
expansion of vocational education programs (12) Parents bell -e that vo-
cational education programs would be helpful to their own children but
also believe that their children should prepare for college and university
attendance as well.
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The primary purpose of the study was the identification of occupational
groupings from the Worker Trait Groups of the Third Edition of the
Dictionary of Occupational Tit/e$ (DOT) throuzh the use of clustering
analytic techniques. However, this purpose was riot achieved. Instead. the
major finding of the study was the dt;ree of similarity between the 114
Worker Trait Groups based on the Worker Trait subcomponents. This was
confirmed by three clustermg methods.

Multivariate clus:cr analysis, 35 used in this study, enables the re
searcher to study the whole pattern of relationships rather than the individ-
ual parts. When the piorlks containing all the Worker Trait
subcomponents for each of the 114 Worker Trait Groups (WTG) are
compared the differences suggested by the DOT are not found to exist.
Instead. the great degree of similarity between all the !14 WTG's is re-
vealed. The only variables which cause any dei.rce of separation between
the groups are those involviNg educational level. It can therefore be con-
cluded that the Wo.-ker Trait components selected by the developers of the
DOT arc nut approviate for ditTcrentiatingbetween occupational groups
on the basis of worle. chara:teristies.

The variables in the study were the individual subcomponents of the
worker trait con-an...ins, training time. aptitudes, interests, temperaments,
and physical capacities. 'the review of literature suggested the need to
empirically validate !h.. WTG's to determine if they do represent the
complete range of os .ations as stated in the DOT.

To validate the 114 WTG's the factor structure of the groups was
compared with the factor structure of SOD JoLs randomly selected from the
report, Estimates of iro-LT Ttalt Requirements thr 4.01X Jobs, which
formed the basis for the Third Edition of the DOT. The factor structures
of six varimax factors were compared using a cosine technique and found
to he similar, thus providing a measure of empirical validity for the 114
WTG's.

Three clustering meth..vds were selected.for the development of occupa-
tional groupings. The first clustering technique, QUANALa Q correla-
tional methodproduced three occupational groupings bascd on a varintax
rotitien. Only one variahlr, SNcific Vocational l'repara:ion, had a high
level of significance. The major conclusion mad:: (rem the analysis vv as that
bascd an :he worker trait cmpor.ents the G's are a great deal more
similar than they arc different. 1 his conclusion was bascd on: (I) the
extremely high eigensalue el,tain.N.1 on the first principal component factor.
(2) the large numner cf %arioblcs with high I Wine.; on more than one
factor, (3) the high correlations, all grciter than .85. obtained between the
three Q types, and (4) the haw number of variables, nine, which significantly
differentiated the types.

*Place summary on this page only.

E.R.I.C. )

The optimum number of groups produced by a hierarchical grouping
method was four. The inakar interpretation that was made from the multi-
ple disci 'mutant analysis conducted on the four groups was that there was
a great deg roe of similarity between the four groups. Twenty-eight, thirty-
one, and twenty of the subcomponents had Signifi:311t correlations with the
three respective discriminant functions and thirty-one of the subcompo-
nents were correlated with more than one function.

A tree plot or the grouping development using a gravitatiohal clustering
method revealed the presence of two groupings within the data. The ,.ub-
components contribuntig the most to this separation were the ones asso-
ciated %vitt, eLlkw:ttinnol level. The tree plot also confirmed that the groups
were similar because the majority of the grouping occurred during the
initial stages of the clustering.
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A comparison was made between the operation of university
printing, and operations of commercial printing companies
doing considerable work for universities. A sample of univer-
sity printers was chosen. the respondents being the twelve
state-supported universities within Ohio. Then a related sam-
ple.of twelve commercial printers was selected.

Data were collected through interviews with managers of
university printing, university administrators responsible for
printing, and managers of commercial printing firms. The
Pearson product-moment and the Spearman rank-difference
correlation coefficients were utilized in analysis of the re-
search results. Two statistiml tests were applied: the sign
test of differences and the chi-square test of frequency differ-
ences.

The differences in operating efficiency between the univer-'
sity and commercial printers under study were shown to be
non-significant. This conclusion takes into consideration the
lower prices generally charged by the university printers and
their negligible marketing expenses. Principles to guide man-
agement in the operation of a printing facility were selected
from the literature. Differences in their application by the
university and the commercial printers were investigated, and
a comparative ranking of operating, problems was derived.

In dollar volume produced, the university printers were
similar to the commercial printers selling most work to the
universities. In addition. the two offered a similar range of
services and used similar types of printing processes in their
plants. They differed significantly in expenditures for paper
and materials, and also, in administrative and fixed plant ex-
penses.

Realization of lower costs was ranked by the universities
as the principal reason for operating a printing facility. There
appeared to be little tendency for the universities with more
efficient plants to allocate proportionately more work to them.
Two measures of size were utilized: university enrollments
and current replacement costs of printing equipment. Neither
was correlated with operating efficiency to any considerable
extent.

University production was found to be increasing much more
rapidly than commercial printing production. However, univer-
sity investment has apparently been increasing less rapidly
than commercial printing investment. During the past three
years, the mean percentage increase in investment of the com-
mercial printers was about eight times as large as that of the
university printers. This suggests there is current need for
substanty investment in university printing facilities, if the
growth of in-house printing is to continue.
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Purpose
The purpose of this study was to make a comparative analysis of student

attitudes and learning in relation to the selected academic subject of En-
glish when it is applied to certain Oregon occupational clusters. The occu-
pational clusters selected were agriculture. electricity-electronics,
industrial mechanics. and stenographer-secretarial occupations.

Method
The comparisons made were centered around the three key questions

(I) "How do you fee/ about having English taught as a pia of the occupa-
tional subject?" (2fHow much do you think you /earn when English is
taught as part of the occupational subject?" (3) "How easy or difficult do
you think English is when taught as a part of the occupational subject?"

Findings
The findings of this study revealed that the students in the experimental

group indicated that (1) they responded positively as to how they felt about
interdisciplinary English. (2) they did not respond in a significantly positive
manner as to how much they learned frorr rdisciplinary English. (3)
they responded positively as to the darculi: or ease of interdisciplinary
English. This study also indicated that the s:adents had a high performance
in vocabulary ski'ls when the iocabulary words were related to an occupa-
tional area they were studying. The students also indicated that both En-
glish and the occupational courses were effective in preparing them for a
career.
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Virtually all trade and industrial education teachers are
recruited directly.from industry, and they usually begin teach-
ing with little or noprior college education.

The problem posed in this study originated with the fact
that many of these teachers have aggressively pursued higher
education and have earned four -dear degrees while others have
done little beyond that which is required for the minimum teach-
ing certificate.

A survey of trade and industrial education teachers holding
teaching certificates in Florida indicated that out of 426 teach-
ers who started teaching full-time with less than a bachelor's
degree, 222 teachers had earned less than 30 semester hours
of college credit prior to starting to teach, The annual rate
of educational pursuit for the latter group was determined by
dividing the number of semester hours of college credit prior
to starting to teach. The annual rate of educational pursuit for
the latter group was determined by dieidinz the number of se-
mester hours of college credit earned after starting to teach
full-time by the number of years of full-time teaching.

The top 25-c of the group, those with the II:chest rate of edu-
cational pursuit, and an equal number of those having the low-
est rate of educational pursuit were sent questionnaires dealing
with individual personal characteristics, environmental condi-
tions and environmental provisions, An analysis was made of
the data to provide answers to tl.zee questions: (1) Which of
the variables were significantly different for teachers having a
high rate of educational pursuit and those having a low rate of
educational pursuit ? (2) What are the quantitative differences
between the two groups? (3) What function(s) of the significant
variables allows for the best prediction of rate of educational
pursuit?

In seeking answers to the first two nuestions, the T. r and
chi-square tests were used. Statistical IPStS indicated the vari-
ance of the responses of the two groups differed significantly
while the mean of the responses did not, Tpn of the proportions
of the quantitative responses made by both groups also differed
significantly,

To answer the third question, a discrin-.inate analysts was
run on selected si,,:nificant. variables. 1::...1!:pon the ei0aing
of the variables, a sub-set of variables was selected, and an-
°Olir discriminate ar.ilysis .vas pert-ric.i. An equation was
olitailwd with a D' value of .79 and an F ratio of 4.0C which had
four (4) and eighty (SW decrees of freeumi respectively. The
probability of obtainir.4 this discriminate function when no dif-
ference exists is ,005.

*Place summary on this page only.

The statistical tests performed provided evidence that there
was a statistical significant difference between the tWo groups.
Other more specific conclusions were drawn from the findings
such as:

I, Neither the size of the school in which those having a
high rate of educational pursuit and those having a low rate of
educational pursuit taught nor the number of trade and indus-
trial education teachers on the faculty of such schools have an
appreciable effect on the two groups.

2. Teaching, part-time, or holding another position in
addition to teaching full-time, and beintrrequired to teach year-
round, are more than likely significant to a low rate of educa-
tional pursuit.

3. The mean starting ages of the group having a high rate
of educational pursuit and the group having a low rate of edu-
cational pursuit were not found to be significantly different.

4. Vocational teacher education professors affected the
rate of educational pursuit of trade and industrial education
teacliers hy the amount of encouragement they gave such
teachers.

5, The frequency of visits made by the supervisor to those
teachers having a low rate of educational pursuit was signifi-
cantly higher than for those having a high rate of educational
purs 1.1 t .

6. Distance (aside from the extreme) that trade and indus-
trial education teachers live away front an institution of higher
learning does not affect the rate of educational pursuit,

Order No. 73-24,297, 205 pages.
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The purposes of this study were to identify persons conduct-
ing research, development. diffusion. and evaluation (RUDE)
activities in vocational education and related fields, to collect
data describing those persons and their jobs, and to provide
data analyses which would characterize the current status of
vocational RDDE personnel and their activities.

A survey questionnaire was dese,ined to collect data de-
scribing the. respon,ients' general (personal) characteristics
(e.g., sex, age. cie;rues held. profc!-:si,,al association mmber-
ships. major. minors. previous work exierience), their job
characteristics (e.g.. place of work. percent time spent on job
activities. products and services pi-educed. specific job tasks
performed, knowledges/skills utilized). and their in-service
training needs.

A group of 1.962 persons thought to be engaged in vocational
RDDE activities was identified and surveyed. Of this group,
(a) 1,189 persons returned questionnaires (with 786 of the re-
spondents providing useful data or study purposes), IA no in-
formation was obtained about 709 persons. and (c) a telephone
interview of 64 persons collected basic information about a
subsample of non-respondents.

Of the 786 respondents providing data used in the analyses,
373 classified themselves as being in the vocational education
field, 147 were in the non-vocational education field. and 247
considered themselves to be working part-time in both fields
(19 persons had missing data on this item). In terms of job
functions. 103 classified themselves as researchers, 106 were
developers, 26 were diffusers, 52 sere evaluators, 499
were teachers, administrators. other, or combination-function
personnel (22 persons did not respond to this particular item).
The 212 respondents who classified themselves as vocational
or non-vocational R.D.D. or E personnel were of particular
interest to the study.

Analyses of the general (personal) characteristics data
showed some slight differences between the R.D.D, and E job
function groups and the vocational and non-vocational educa-
tional field groups. However, the differences were not great
enough 'D provide meaningful indicators for distinguishing
among job functions and between educational field groups.

Analysis of the in-service training needs and recent in-
service training particiption data showed no significant dif-
ferences between the job function groups or the educational
field groups.

*Place summary on this page only.

Analyses of the data concerning 70 specified job tasks per-
formed and 93 specified knowledges/skills utilized by the re-
spondents showed no major differences in the numbers of voca-
tional and non-vocational personnel who performed the tasks
and utilized the knowledges/skills. However, among the R.D,D,
and E job function groups significant differences were noted in
the numbers of respondents who performed 40 of the 70 tasks
and who utilized 88 of the 93 knowledges/skills.

The data revealed: 1) With the exception of subject matter
emphasis (e.g., vocational or non-vocational-general academic),
and possibly institutional work settings. vocational and non-
vocational personnel were for all practical purposes similar
to one another in terms of gf.leral (personal) characteristics,
job characteristics, and specific job tasks performed and
knowledges/skills utilized; 2) Job function groups (R,D.D. or
E) were riot different from one another in terms of general
(personal) characteristics, but were different from one another
on job products and services produced, and on job tasks per-
formed and knowledges/skills utilized variables; 3) Job func-
tion groups (11.13,D. and E) were not different from one another
in terms of percent time devoted to performing nine clusters
of similar job tasks and utilizing nine clusters of similar
knowleclges/skills.

The conclusions drawn from the findings were that for the
purposes of discussing. defining. and using vocational and non
vocational research. development, diffusion, and evaluation
personnel and activities: 1) the differences between educa-
tional fields are or,cs of subject matter focus, and 2) the dif-
ferences between job functions are ones of job outcomes
(products and services) and of specific tasks performed and
knowledges /skills utilized. Order No. 73-25,657. 210 pages.
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the rroutem and Its Importance

Industrial education has undergone many changes since it was first
introduced in the secondary curriculum in the United States. One such
change which has recently come about is the gradual adoption of an innova-
tive program designed for seventh and eighth grades and known as the
Industrial Arts Curriculum Project. This innovative program basically uses
the same objectives of industrial arts as the conventional program. There-
fore, in evaluating the innovative program one of the factors which was
considered highly important was how it compared with the conventional
program in meeting similar industrial arts objectives.

The problem then, was to determine the relative effect of two seventh
and eighth grade industrial arts curricula on students' knowledge of indus-
trial arts and critical thinking ability.

The six research hypotheses tested were:
I & 2. Eighth grade students wlio have experienced Ohio State's IACP

for two years will show greater achievement in industrial arts than students
who have experienced two years of the conventional industrial arts cur-
riculum, (Hypothesis Two) and these student: who have ha-a tic) formal
industrial arts education.

3. Eighth grade students who have experienced the conventional indus-
trial arts curriculum for two years will show greater achievement in indus-
trial arts than students who have had no formal industrial arts education.

4 & 5. Eighth grade students who have experienced Ohio State's IACP
for two years will display greater critical thinking ability than students who
have experienced two years of the conventional industrial arts curriculum,
(Hypothesis Five) and students who have had no formal industrial arts
education.

6. Eighth grade students who have experienced the conventional indus-
trial arts curriculum for two years will display greater critical thinking
ability than 51 udents who have had no formal industrial arts education.

Collection of Data

The sample for this research was comprised of three groups of eighth
grade male students taken from three schools. Group one. the IACP group.
lrontaincd all the students (156) who had taken two consecutive years of
IAC1'. Group two. the conventional industrial arts group, contained all the
students (150) who had taken two consecutive years of the conventional
industrial arts curriculum. Group three, the control group. contained all
the students (133) w ho had taken the same program of studies as the other
two groups in their seventh and eighth grades except they did not receive
any industrial arts courses.

Treatment of Data

Data were subjected to analyses of variance and covariance. A .05 level
was accepted as significant. All computation% were performed on the 113M
360.50 computer.
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Results of Hypothesis Testing

Hypothesis one was rejected. The computed F-ratio between the ad-
justed means of the IACP and conventional groups was not statistically
significant.

Hypothesis two and three were supported.. The computed F-ratio be-
tween the adjusted means of the IACP and the no-industrial arts groups
and the conventional and no-industrial arts groups were significant at the
.01 level.

Hypothesis four was rejected. The computed F-ratio between the ad.
justed means of the IACP and conventional groups was significantly differ-
ent. however, the adjusted means showed that the conventional group had
a higher adjusted mean score than the IACP group. Therefore. hypothesis
four was not only rejected but found to be the opposite.

Hypothesis five and six were supported. The computed F-ratio between
the adjusted means of the IACP and the no-industrial arts groups and the
conventional and no-industrial arts groups were significant at the .01 level.

Conclusions

1. Based upon the results of the General Industrial Arts Achievement
Test it was concluded that the IACP and conventional students apparently
acquired the same amount of knowledge of industrial arts during their two
year treatcnts: both groups performed significantly better than the nt.,
industrial arts control group.

2. Based upon the results of the Watson-Glaser Critical Thinking Ap-
praisal it was concluded that the conventional group developed greater
critical thinking ability during the two year treatment than the IACP group
and the IACP group, in turn, developed greater critical thinking ability
than the no-industrial arts control group.

Recommendations

1. Determine what industrial arts courses effect students industrial arts
achievement and critical thinking ability more than others.

2. Compare other innovative industrial arts programs lo the conven-
tional on the basis of industrial arts achievement and critical thinking
ability.

Order No. 72.26,615, 91 pages.
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As the demands of technology multiply, and society grows
more complex, the need for a more highly educated labor force
Increases. The responsibility for providing the required edu-
cation is shared by the community college, other educational
institutions, and industry. In some fields, a college education
It: required; in some others both the community college and
local Industry offer vocational education to qualify the student
for an entry job. These fields were the concern of the present
'hwy. Specifically, the present study was concerned with the
effectiveness of existing community college vocational educa-
tion programs in fields where the student has the option of ob-
taining training from either the community college or industry.

To conduct the present study a procedure to determine per-
student cost was developed and field-tested. The study was di-
vided into three phases: (I) Program Identification and De-
scription; (U) Data Gathering; and (III) Evaluation.

The initial step in Phase I was to select five occupational
areas in which training is widely offered by industry in San
Diego. Five fields met this requirement: Auto Mechanics,
Data Processing. Dental Assisting, Electronics Technology,
and Marketing-Sales. It was possible to identify five local
firms that offered vocational education programs in these
fields; entry jobs that resulted from participation in these pro-
grams; and San Diego Community College vocational education
programs that prepared students for employment in these jobs.

Phase U consisted of: (1) gathering data for use in deter-
mining cost per student of vocational education in the commu-
nity college and industry: and (21 surveying local business es-
tablishments to compare community college and industrial pro-
grams as employment preparation.

Phase Ill -- Evaluation: From the present study it was pos-
sible: (1) to draw conclusions concerning the approach to train-
ing by the community colleges and industry, the cost of training
in each institution, industrial employment and training prac-
tices, and determinants of demand for trained personnel; (2) to
develop guidelines for use in determining programs to be of-
fered by the community college and to be offered by industry;
and (3) to develop recommendations for further studies.

*Place summary on this page only.

The present study revealed that:
1. Although firms profess to emphasize many community

college objectives, their training programs are usually un-
planned and limited to training required to perform a specific
function or series of functions.

2. Most firms are satisfied with the operation of their train-
ing programs but are somewhat critical of community college
training.

3. The cost of training, if based on initial enrollments, is
lower in the community college. If cost is based on number of
completions of the program, it is lower in industry.

4. Firms prefer to hire experienced people and pay them
the highest starting wages. Their second choice is community
college graduates and their third choice is people to be trained.

5. Community college graduates require more training by
the firm in job skills and theory than new-hires who have been
trained by previous employers.

6. Firms are more interested in an applicant's attitude,
and aptitude for and interest in a job than his educational back-
ground.

7. In those areas where the community college offers spe-
cific job training, more work-study programs are needed.
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The overall purpose of this investigation was to compare the
relative achievement levels of groups of individuals, pairs, and
trios working at electronics technology laboratory stations.
The specific questions that this study sought to investigate were:

1. Would the groups of individuals, pairs, or trios attain
different levels of achievement on cognitive and psychomotor
posttests?

2. Would the groups of individuals, pairs, or trios have dif-
ferent attitudes concerning the laboratory situation?

3. What would the relationship between the cognitive and
psychomotor posttests be for each group?

An experimental study was designed using three intact
classes totaling ninety-six laboratory students in TE100, Elec-
tricity/Electronics at Arizona State University, during the last
seven (7) weeks of the Spring semester, 1972. The students
met separately for the lecture portion of the class, which was
not included in the study. Because the students likely had vary-
ing backgrounds in electronics the analysis technique used was
that of covariance. A covariate (pretest) was administered
prior to the experiment and was used in the analysis of covari-
ance. Twelve laboratory experiments were performed during
the study.

One group worked the laboratory experiments as individuals.
The second group worked the experiments as randomly assigned
pairs, while the third group worked as randomly assigned trios.

The students were administered two researcher-designed
posttests measuring cognitive and psychomotor achievement.
The students were also given an Attitude Inventory.

The analysis of covariance was employed to test for signifi-
cance at the five percent level of confidence on all possible
comparisons of the three groups. The chi-square test was em-
ployed on the Attitude Inventory which was of the Likert-type,
Each item on the Attitude Inventory was compared with the
corresponding item for the other groups. A Pearson product-
moment correlation and an index of forecasting efficamcy were
also found from the data on the cognitive and psychomotor tests
for each group.

A comparison of the individuals and the pairs failed to indi-
cate a significant difference on the psychomotor and cognitive
posttests. However, the group of pairs did score significantly
higher:on both the psychomotor and cognitive posttests than did
the group of trios. Further, the individuals scored significantly
higher on the co.znitive test than did the trios, but did not differ
on the psychomotor test.
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The attitude of the students did not differ significantly on
thirty-two of the thirty-five possible comparisons. The group
of trios had a more positive response than the group of indi-
viduals concerning the availability of help from the instructional
staff. The group of pairs rated the contribution of the partner(s)
to the learning situation higher than did the group of trios.
Furthermore, the group of individuals scored significantly more
favorably than did the group of trios concerning the adequacy
of the work space.

The correlation coefficients for the groups of individuals,
pairs, and trios were significant at the one percent level of
confidence. However, the indexes of forecasting efficiency
were only .13 for the individuals, .21 for the pairs, and ,18 for
the trios.

On the ba...s of the findings and conclusions of this study the
following implications regarding the instructing of students in
laboratory situations should be considered by school officials
concerning college electronics technology programs: 1. That
student work in pairs at laboratory stations, 2. That a student's
laboratory 1;rade be based upon an assessment of both cognitive
and psychomotor skills. Order No. 73-20,453, 172 pages.
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The purpose of the study was to assess the participants' progress in the
EPDA Vocational Fellowship Program. The three major hypotheses tested
stem

I. No significant relationship exists between previous expenences
self-assessment of progress in knowledge, attitudes. and

2. No significant relationship exists between degree of satisfaction ani
self-assessment of progress in knowledge, attitudes. and skills.

3. No significant relationship exists among EPDA fellows' self.assess-
ment of knowledge, attitudes, and skills.

Two instruments were developed in the study. A Questionnaire pro-
vided information related to the EPDA fellows' previous experiences and
degree of selfsatisfaction with progress toward the doctorate. A Surrey
provided information related to the fellows' self-assessment of knowledge.
attitudes. and skills in the objectives selected for the study.

RESEARCH DESIGN

The relationship between previous experiences. degree of satisfaction
and the fellows' selfassessment of progress in knowledge, attitudes, and
skills was examined by means of analysis of variance.

The study examined the relationship between the degree of satisfacticri
with progress toward the doctorate and the selfassessment of knowled;e.
attitudes. and skills. Pearson-Product correlation coefficients were cetn
puled to study the relationships among the self-assessment of knowledge.
attitudes, and skills.

In the analysis of the data, scores in knowledge. attitudes, and skills of
fellows with previous specific experiences were compared to the scores of
fellows with no such experiences. In addition, the scores of fellows express-
ing a higher degree of satisfaction with progress were compared to the
scores of fellows expressing a lower degree of satisfaction.

RESULTS

It was found that previous leadership experience was significantly re-
lated to high scores in attitudes.

Previous research experience was found significantly related to high
scores in knowl:dge, attitudes, and skills in the area of research. Previous
experiences in administration and community resources were found signifi-
cantly related to NO scores in skills A high degree of satisfaction with
progress toward the ...gree was found significantly related with high scores
in knowledge .nd skills, but was net related with attitudes. Total scores of
knowledge, attitudes, and skills were found significantly related to one
another.

*Place summary on this page only.
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CONCLUSIONS

On the basis of what was found, it appeared that certain experiences
prior to the EPDA program were related significantly with the selfacsess-
ment of knowledge, attitudes, and skills. Previous research experience
more consistent in relating to high scores in knowWge, attitudes, a:id
skills. EPDA fellows with previous leadership experiences expressed that
they were making more progress in attitudes than fellows with no u7ett-
ences. Degree of satisfaction was related to the fellows' assessment a
knowledge end skills, However. there was no sig,nificant difference in tiii-
tudes between fellows esressing a high degree of satisfaction ai:d thee.!
expressing di.;satisfaction. In general the EPDA fellows exprev.td that the
fellowship program has helped them "some" to "much" in making ptort-rs
in knowledge, attitt.des, and skills.
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Statement of the Problem

The purpose of this stud% was to gather. examina, and analyze informa-
tion about the development of the curriculum in sixteen area secondary
vocational centers in operation in Illinois during the 1970-71 school year
and to develop sonic specMc .^-.ridings, cone-lusions, and recommendations
based upon this analysis. A secondary purpose was to examine and analyze
the impact that the 1968 Vocational Amendments have had on this cur-
riculum development and to relate that information to the conclusions and
recommendations of the study.

Method of the Data

Data were obtained for this study through four different sources: State
records, area center Superintendents, area center Vocational Directors. and
area center Vocational Guidance Coordinators. Forty-seven respondents
participated in this study. A questionnaire and a structured interview were
the major data-gathertne procedures. One hundred percent participation
was achieved in both the questionnaire and the interview.

Treatment of the Data
The data were hand-tabulated and quantified. A descriptive analysis

was used for their presentation. Tables were used to present the existing
curriculum of each Urea center.

Limitation of the Study
This study was limited to sixteen of the eighteen area secondary voca-

tional and technical education centers that were operable in 1970-71. Two
area centers that were in operation during 1970.71 were removed from the
study.

Conclusions of the Study

1. The Industrial Oriented Occupation/ area continues to dominate the
curriculum of the area centers.

2. Of the five major occupational areas of training in the area centers,
the Applied Biological and Agricultural area has been the slowest to de-
velop.

3. The vocational directors have emerged in the leadership role in
initiating. planning, and des.eloping new courses in the area centers.

4. The major administran%e problems found in one area cen er ore
found in the other centers.

5. The formation of joint agreements between schos)",s is a I:act:At
method whereby schools arc able to participate in the provisions of the :968
Amendments.

6. The enactment of the 1968 Amendments has hastened the develop
merit of the area center curriculum.

7. There has bccn minimal cooperation and planning between the area
centers and junior colleges.

8. The vocational area center administrators believe legislation needs
to be enacted which provides for iciequate and stable funding of the area
centers.

Microfilm (X) Microfish ( )

Recommendations

*Place summary on this page only.

E.R.I.C. ( )

The writer recommends that the area center steering committees in-
clude administrators, supervisors, and lay citizens from the participating
schools; the area center vocational director and the junior college dean of
vocational and technical education serve on the steering committees of both
educational systems; and the area center superintendents lrd directors and
the junior college vocational deans meet semi-annually with the State direc
tor of vocational education to study the development of vocational educa-
tion in Illinois. The writer also recommends that adequate funding be
appropriated to provide for a stable per student reimbursement and for the
development of career education orientation at the elementary level for
prevocational education at the ninth and tenth grades, and for the develop-
ment of programs to meet the needs of emerging and future occupations.
Finally, the writer recommends that the formation of some joint agree-
ments be encouraged, the area centers meet the requirements of the 1968
Amendments. and State coY,Itants be provided to assist in pl.itinu:,
coordinating, dcyclopinr. and evAuattrig local schools, area centers,
junior colleges career education programs.

Order No. 72-28,555, 169 page

33: 2254-A Nov '72



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION
JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Exact Title

Shinn
(t.ast name)

Marion Luther
(First name) (Middle name)

History of Vocational Education in Idaho

Degree granted

Granted by

Ed. D. , Date

University_ of Idaho
(Name of institution)

Where Available: Microfilm (X )

Pwparc
The purpose of this study was to accumulate, organize and record

unique events in the development of vocational education in Idaho from
1917 to 1971.

Significant topics investigated were:
I. The history of the development of the State Department of Via.

tional Education and the State Board for Vocational Education in Idaho
2. The development of teacher training for vocational teachers in

Idaho.
3. The development of ,.acational-technical education instructional

programs in the secondary schools arid in the industries of the state of
Idaho.

4. The development of vocational-technical education instructional
programs in the post-secondary institutions in the state of Idaho.

5. The development of professional organizations for vocational-tech-
nical education in Idaho.

1972 , No. of pages in report 365

Moscow,_ Idaho
(City, State)
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Agricultural education and home economics education programs were
developed through the secondary schools of the state. Trade and industrial
education was developed through the industries ar-' the trade school at
Pocatello before World War II. Trade classes were developed as high
school preparatory classes after World War II. Distributive education and
office occupations became part of vocational education and were developed
as part of the secondary school curriculum.

Postsecondary schools were developed scam after World War II. Thor
schools were attached to institutions of higher education at Pocatello,
Boise, and Coeur d' Alene. After the enactment of the Vocational Educa-
tion Act of 1963 these schools were designated as Area Vocational Sehoada
and additional post-secondary area schools were established at Twin Falls,
Lewiston, and Idaho Falls.

The Vocational Education Act of 1963 and the Vocational Amend-
ments Act of 1968 added many more responsibilities to vocational educa-
non and altered the curriculum and programs in both the high school and
post-high school levels. The existiag programs were expanded to better
serve the increasing student demand for vocational education. Additional
progaams were developed to the special needs of specific ppulation croups.

Professional organizations developed in each occupational division to
serve the reeds of the vocational instructors. The Idaho Vocational Associ-
ation provided a medium through which the vocational teachers of the state
could join to promote vocational education through the American Voca-
tional Association.

The expansion of vocational education in Idaho has included an in-
crease in students served; an increase in occupational areas; an expansion
of the age levels that could be served by the full tithe program; and eaten-
sion of the kinds of services that could be provided to students. The expan-
sion became possible through cooperative agreements between the state and
Federal government through a State Plan for Vocational Education.

Order No. 72. 30,520, 365 pates.
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Organization of the Study

The study was divided into five parts representing the history of each
of the significant questions investigated in this study. The growth of the
occupational divisions of agriculture. distributive education, commerce,
office occupations, home ccoeomics. and trade and industrial education
were investigated in their chronological development.

Methodology

I. A study was made of identifiable printed materials relating to the
history and development of vocational education in Idaho.

2. Interviews were held with persons associated with vocational edaca
tion who were identified through personal knowledge, direct referral, or by
reference in the printed materials.

Summary
Vocitional education des eloped in Idaho after the acceptance cf the

Act by a proclamation by the Governor in 1917 and the
formal approval by the Isgis:ature in ;9;4. A Director of Vocational Edu-
cation was appointed as chief admin'st ran% e (dm with State Supervisors
in charge of specific occupational divisions.

A system cf teacher training was estabbshe.d for all of the three &sig
nated eecup:.tional envisions in 1915. Teacher training programs in aerieul-
ture and home economics were established at the University of Idaho:
parttime teaeher trainer was designated at the Idaho it...eh:neat Institute fur
trades and industries preparatory Classes and the State Supervisor pi)-
videci itinerant teacher traimog to part-t.me trade teachers throughout be
state in trades and inclustr...a. fhe teacher education programs were ca
panded at the University as row ocaupaiical divisions were del eloped
under vocational education. A deu.irtmert of vocational teacher education
was established at the University of Idaho In 1971.

*Place summary on this page only.
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7. Arkansas vocational-technical school personnel did per-
ceive a need for professional in-service education.

8. Personnel with degrees sensed a greater need for in-
service education than did those with less formal education..

9. Administrators felt a greater need for in-service edu-
cation than was perceived by instructors.

10. Older personnel perceived a greater need for in-service
education than did the under 40 age group.

11. Personnel with less than four years of employment in
education reported a greater need for in-service education
than was reported by more experienced personnel.

12. There were significant differences in the perceived in-
service education needs of secondary, post-secondary, and
community college and technical institute personnel.

13. Past efforts toward in-service education in Arkansas
had not completely satisfied the needs of vocational-technical
school personnel.

14. The lack of educational mobility, especially for the less-
than-degree personnel, indicated a need to find alternate ap-
proaches to professional education for the group.

15. The differences in the perceived needs of the groups, as
differentiated by personnel characteristics, generally indicated
levels of need rather than lack of need.

The controlling purpose of this study was to collect and
analyze data that would provide a basis for recommendations
for a future program of in-service education for vocational-
technical personnel in Arkansas. Secondary purposes included:
(1) to develop pre-employment education and experience pro-
files for personnel, (2) to provide a comprehensive record of
the current status of personnel, and (3) to establish a common
base of information regarding vocational teacher preparation.

II. Procedures

Two instruments, a personnel information questionnaire
and an in-service education needs inventory, were used to col-
lect data from personnel in secondary and post - secondary
vocational-technical schools, Southwest Technical Institute,
the vocational- technical personnel at the University of Arkan-
sas at Pine Bluff, Phillips County and ll'estark Community
Colle4es. and the trade and industrial teachers in the compre-
hensive high schools.

The data were tabulated and organized in text and table
form. The t test and one-way analysis of variance were used
to determine the level of difference in personnel perceived
needs due to ae, education, teaching experience, level. of re-
sponsibility, and level of instruction.

111. Conclusions

The followin.; concicsions were made:
1. Personnel with degrees tended to be younger than non-

degree respondents.
2, There was little difference between the age levels of

secondary, post-secondary. and community collee and t7chni-
cal Institute personnel.

3. The variety of occupational subjects taught in most of
the schools was rather narrow. Over 50 per cent of the ?.1'1
Instructors were teaclutig in only five ot the 2G subject areas
reported by the respondents.

4. A rather larp.. number of personnel had what appeared
to be only minimal (0 to 2 years) of occupational experience.

5. Personnel entrrinIt vocational education with less than
a (our-year clergy ee had made little pre.aess to..vard a decree.

6. Personnel Wail 111,:i'reti showed significant progress to-
ward the acquisition of adt!:.onal professional education.

*Place summary on this page only.

IV. Recommendations

The following recommendations were made:
1. A comprehensive vocational-technical school personnel

records system should be established in the Vocational Divi-
sion of the State Department of Education. This should include
both entry and current data on the status of personnel with an
analysis of their educational needs.

2. The staff of the Vocational Teacher Education Depart-
ment at the University of Arkansas and personnel from the
Vocational Division of the State Department of Education should
give close attention to the data compiled in the study for the
purpose of designing a curriculum tailored to the perceived
needs of personnel.

3. The items of greatest perceived need should be given
special treatment throneh the development of new curricular
materials and techniques of presentation.

4. Personnel in charge of in-service clucation for voca-
tional-technical school personnel in Arkansas should investi-
gate the prospect of an alternate, tuition-free. system of pro-
fessional level vocational courses for pin.:-1,-mnel employed in,
or training for, reimbursable vocational pro4rams.

Order No. 73-27,448, 142 pages.
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Statement of Purpose Conclusions

The purpose of this study was to: (1) enumerate several im-
portant requirements of teacher certification, (2) to specify the
provisions of the Fisher Bill relating to those requirements,
and (3) to examine the effects of tt.ose specifications on the
certification of hdustrial arts teachers in secondary education
in California.

Research Design

Two questionnaires were used to solicit information from:
(1) state supported public colleges which had industrial arts
teacher preparation programs. and (21 secondary school dis-
tricts which provided industrial arts instruction (so secondary
school district over 100 000 population pa.riciected in tIiis
study). The questionnaires were both subjective a.id objective
and provided statisdcal information as well as opinians from
the participants.

Findings

1. Before the Fisher Bill the college industrial arts curric-
ulum for the preparation of teachers varied greatly between in-
stitutions. 2. As a result of the Fisher Bill several changes
were made which effected the teacher preparation programs.
3. The Fisher Bill tended to restrict the academic choice of
students by placing an academic emphasis on the requirements
for graduation. 4. These subjective effects of the Fisher Bill
were felt at e;!ch college: quality of students decreased, pres-
tige of discipline was lowered. problems were created in pro-
grams. and the loss of the industrial arts minor programs.
5. Prior to the Fisher Bill the public school districts 11,id little
or no prJblems in 'incline qu.ilified industrial arts teachers.
6. Durinr, t,e Fisher Rill pe.rio:i the annual attrition rate of the
indusU ill arts teachers nearly doubled. 7. The Fisher Bill
created a shortage! of industrial arts teachers. 8. The Fisher
Bill chci no.t encourage teachers to further qualify themselves.
9. The quality of the teachers decreased as a result of the
Fisher Bill.

*Place summary on this page only.
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1. Prior to the Fisher Bill the colleges had a well organized
but varied program. 2. A great diversity of electives resulted
from the Fisher Bill. 3. A greater flexibility of requirements
resulted with the demise of the Fisher Bill. 4. The Fisher Bill
tended to limit the industrial arts students in the choke of a
minor area. 5. Industrial arts students, faculty, and depart-
ments suffered in quality, prestige, and curriculum during the
life of the Fisher Bill. 6. Prior to the Fisher Bill school dis-
tricts employed those teachers who were well qualified as in-
dustrial arts teachers. 7. Prior to the Fisher Bill annual
attrition rates were lower. 8. A shortage of industrial arts
teachers was created. 9. The quality of industrial arts
teachers decreased as a result of the Fisher Bill. 10. With
the demise of the Fisher Bill the quality of industrial arts
teachers tended to improve.

Recommendations

1. The industrial arts departments of the state supported
colleges should continue to evaluate the requirements for grad-
uation. 2. The University of California should play a key role
in emphasizing occupationa training. 3. All state institu-
tions of higher education should emphasize teacher prepara-
tion in industrial arts. 4. Emphasis should be made in the
public schools on the value of work. 5. Career programs
should be based 5n labor market studies at the secondary level.
6. A gradual elimination of life certification should be under-
taken. 7. An intensive and extensive study on the effects of
the Fisher Bill should be conducted. 8. Advisory councils
should be organized at every level which would fo"us on the in-
dustrial arts programs and the needs of the corw.nunity, state,
and the nation. Order No. 72-33,985, 220 pages.
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Problem. This study, in addressing itself to the needs of the loci,
administrator, assumed a cost-effectiveness analysis framework to deter-
mine the cost and the effectiveness of general and vocational educati.sa
programs in three California community colleges. The costs of trainer;
graduates were analyzed in terms of (1) current operating costs, (2) cam,'
costs of instructional equipment. and (3) job-search and onthejob traimn;
costs. The effectiveness of vocational programs was measured on the has,*
of labor market experiences of graduates dunng the first two years ark,
leaving college.

Procedures. The procedures used to collect and analyze program coat
data were adapted from Lindman, Developing. Alternative Mode.s fiv
Financing Vocational &ht.:an:on. and the California State Depanment of
Education Manual, Planning, Programming. Budgeting System Manus!
for SING of California School Districts. Two -types of unit costs were
presented for the different programs considered: the cost per Student Con.
tact Hour, and the incremental cost of training a graduate.

Data required to measure the effectiveness of vocational education
programs were obtained through a mail questionnaire (Follow-Up Surte)
of Community College Graduates) specifically developed for this study.
This instrument was administered to stratified samples of general and
vocational education graa Ames approximately two years after they had Mt
college. Using two reminder letters and selected telephone calls, an Mat
percent return was obtained. Stepwise multivanate linear regression analy.
ses were used to determine the effects of vocational education on unemploy
meet and earning rates. holding constant the factors of sex, age, cumulathe
GPA, ethnic origin, and father's level of education.

Findings. Analysis of the cost data indicated considerable variation in
the unit cost of instructional program at the intereollege and the interpro-
gram level. In general, it was found that training a vocational education
graduate in the three colleges studied was more costly than training 3
general education graduate. The incremental cost (i.e.. the additional cost
required to train a vocational graduate as compared to a general education
graduate) was estimated to be of the folica4ing order of mognitde for the
different programs: Agriculture, S6f9; Office, 5204. Distributive. S90.
Health, 51.372: Technical. 5710; and Trade and Industry, 5703. Two fae
tors identified as contributing most to this incremental cost were: (I) the
higher cost per Student Contact Hour attributable to lower level utilization
of facilities, instructional equipment. and faculty resources in vocational
education; and (2) the greater number of contact hours of instruction
received by vocational education graduates.

Three of the five programs analyzed for effectiveness were found to be
successful in attaining their objectives. The stogy estimate.: that the benefit
gainad gladuat,:a of these three prugran-.s was about S1.3G0 for each of
the first two years alter leaving college.

Recommendmoni. The study recommended that the implementation
of utilization standards be considered as a maans for more efficient use of
educational resources. More extensive use of follov..up surveys, improved
placement programs. and utilizat:on of :nanrov.er needs dam for planning
were recommended as a means for increasing the effectiveness of the :(1111e
munity college pro-gams.

Order No. 72.25,837, 193 pages.
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Purpose -of Study. To clarify and, in some degree, reduce the confusion that appeared
to exist in the area of industrial arts by investigating the theoretical basis for
industrial arts in the public schools.

Source of data and method of study. Investigation was made into the following topics
in arriving at a theoretical basis: 1) History and trends of industrial arts; 2)
Nature of Man (biological, philosophy, theory of learning); 3) Modern culture, (tra-
ditions, machines, institutions, science, democratic concept). Learning needs were
then developed which were employed in program direction using guiding principles for

Findings and Conclusions adequate direction.

Industrial arts programs were then described, in broad outline, for:

Primary Grades - Because children learn rapidly through play, activities which,
employ manipulating appropriate industrial materials are incorporated in the play
activity. In these grades, learning is a continuous process that tends to employ
the total organism. Activities are to be integrated into this learning process
and become a part of it.
Intermediate Grades - The inclusion of activities of an industrial arts nature be-
comes more difficult in these grades. Increasingly complex activities should be
encouraged in this age group. This will result in a need for special competence
on the part of the staff and additional laboratory space and equipment to meet the
needs and problems of the student.
High School - The nature of the high school and its organizational pattern of
narrow and specialized subject matter areas doe_ not lend itself favorably to an
integrated program having unity and singleness o, purpose--the development of an
intelligent citizen for an industrial culture. Mr iy changes need to be made in the
present concepts of industrial arts--its content, purpose, and methodology such as:

1. Reduction of departmentalization and the unit shop concept.
Acceptance the idea that the industrial arts program is an educationsi
program rather than a training program.

3. Belief in the idea that the student who experiences great difficulty is a
slow learner rather than a "dumbbell."

4. Make project selection and development compatible with real problems of the
student.

5. Integration of learning activities with the activities of other subject areas.
6. Increased understanding and use of appropriate guidance principles.
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SCOPE OF STUDY: The primary purpose of this study
was to conduct an occupational analysis of electromechanical
technician occupations in order to determine the frequency 01
performing selected tasks and the area of activity in which
these tasks are performed. A secondary purpose of this study
was to analyze and organize occupational analysis data in prep-
aration for writing educational objectives for an electromechan-
ical technician education program.

An occupational analysis questionnaire was completed by
66 supervisors of electromechanical technicians and 137 elec-
tromechanical technicians from 57 industrial establishments.
The selected electromechanical tasks in the questionnaire
were chosen from the fields of electronics, mechanics, fluids,
acoustics, thermodynamics, and optics. For each task, the
interviewee responded to a frequency of use and a primary
area of activity of task performance. Also included in the
questionnaire were tasks related to communications. and
mathematics along with selected shop tools and test equipment.
For these. only a frequency of use was indicated.

FINDG:GS AND CONCLUSIONS: When the tasks were
ranked by the number of supervisors and technicians indicat-
ing a frequency of use, the Spearman rank coefficient of Corre-
lation was .93. The area of activities most often indicated by
the supervisors and technicians were testing, troubleshooting.
and analyzing.

The information from the technicians was separated ac-
cording to the number of years of experience of the technicians.
These categories were 0 to 2 years. 3 to 5 years. 6 to 10 years,
and over 10 years of experience. Some tasks showed an in-
crease or decrease in rank with an increase in years of
experience of the technician, but no general trend could be
established. There was a change in the area of activities of
performing the tasks with increasing years of experience.
Troubleshooting and testing were two major areas of activity
for all four categories. Instructing showed a slight increase
as primary activity with years of experience while analyzing
showed a large increase_ Calibrating and repairing showed a
slight decrease as primary activity with increased years of
experience.

*Place summary on this page only.

The information from the technicians was then separated
by major emphasis of work. These categories were research
and design, production, maintenance, and others.

When the ranking of the electromechanical tasks in the
four categories was compared, the Spearman rank coefficient
of correlation was highest for production versus maintenance
and lowest for research and design versus others. The rank-
ing of the other tasks, tools, and test equipment showed a high
correlation between all categories.
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Statement of the Problem. The problem of this study was t t determine
and classify the thought processes used in the teacher-pupil s'erbal interac-
tion of selected "Maryland Plan" industrial arts cla-ates by means of 11,1
Aschncr-Gallagher Classification System.

The classifications were male according tc h) ;he source of the utter-
anceteacher or pupil; (b) the form of the utterance--Itatement or ques-
tion; (c) the instructional setting in which the utterance occm.r:d
laboratory, seminar, or lecture-demonstration; and (d) the type of thought
process inferred from the content and context of the utterance.

Two associated problems were (a) to determine the relationship of the
thought processes solicited by pupils during laboratory sessions and those
supplied in response by their teachers. and (b) to determine tl-ar relationship
of positive teacher verdicts of pupil performance and the productive
thought processes used and requested by their classes.

Statement of the Purpose. 1 he purpose ,d study was to apply the
Aschner-Gallagher Classification System to the verbal and non-verbal he.
havior of selected seventh -grade "Maryland Plan" industrial arts elassas so
that the thought processes used by teachers and pupils could be identified.
Providing information about the kinds of thinking used by teachers and
pupils in these classes was another purpose of the study. A third purpose
seas to provide data And ddo!, procedures ;shit which other inaesttua-
tiyns of verbal behas tor could be complied and analyzed.

Subjects mut l'rocedures. Ntnc sesentligrade "Maryland Plan" indus-
trial arts classes were selected according to criteria established for the
study. Eight classes %sere used for the main study and one class for the pilot
study. Five simultartcous tape and o.iervar iceordings were made for each
of the main study classes oser t period of six weeks dining the spring
semester of 1971. The LIPV and ob,cr,.r recordw.:, were Iransirll,ed into
typewritten tapcseripts. Ninety ininutes or laboitory, siaty minutes of
seminar, and fifteen minutes of lecture-demonstration verbal interaction
were randomly selected from the lapeseripts for coding by the primary
tapescript judge. A second tart:script judge was selected and trained to use
the adopted category system. The second judge coded a ten percent random
time sample frum the main study tapescript sample to provide a reliability
check for the primary tareseript judge. Both inter- and intra-judge reliabil-
ity measures were calculated The coding classifications of the primary
tapcscript judge were tabulated accordiw to speaker, utterance form, and
instructional setting for each class and for all classes combined.

*Place summary on this page only.
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Findings.
1. Teacher utterances accounted for 55% of all category classifications.

Pupil utterances received 45%.
2. The ratio of category classifications for statements to questions was

8 to 3 for teachers and 7 to 2 for pupils.
3. Convergent thinking received ;lin largest percentage of teacher and

pupil statement classifications for the laboratory sessions. Convergent
thinking also received the largest percentage of teacher and pupil question
classifications for the laboratory sessions.

4. Divergent thinking received the smallest proportion of teacher state-
ment and question classifications for the laboratory, seminar, and lecture-
demonstration sessions. Divergent thinking also received the smallest
proportion of pupil statement and question classifications for the three
typcs of sessions.

5. Pupil utterances accounted for 35% of the laboratory, 80% of the
seminar, and 19% of the lecture-demonstration category classifications.
Teacher utterances received 65% of the laboratory. 20% of the seminar,
and 81% of the lecture-demonstration classifications.

6. Sixty-five percent of pupil laboratory questions of teachers ..4.ere met
with congruent teacher responses. Teachers gave redirected question re-
sponses to 11% of pupil laboratory questions.

7. A high but nonsignificant Pearson product-moment correlation co-
efficient of +.700 was observed between high total frequencies of positive
teacher verdicts and a high mean percentages of productive thinking state-
ment classifications by classes.

8. A non-significant Pearson product moment correlation coefficient of
only +.183 was observed between high total frequencies of positive teacher
verdicts and high mean percentages of productive thinking question classi-
fications by classes.
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packages as the vehicle for instruction for IA 141, the course
which was investigated. 6. Students' recommendations for re-
design and improvement of the individualized curriculum
systems design included (1 complete dissemination of the
teacher's role in an orientation program, (2) determining time
lines for each objective, and (3) the regeneration of more tech-
nical oriented activities correlating with the basic graphic arts
concepts.

The purpose of this study was to investigate the effects of
an individualized curriculum systems design known as learning
activity packages, as jud-zed by data dbtaint:ci within an experi-
mental atmosphere consisting of two University of Northern

Colorado industrial arts classes in beginning graphic arts.
Total number of students involved within the study was thirty.

The specific areas of inquiry dealt with answers to the fol-
lowing questions: (1) What is the relationship between achieve-
merit using learning activity packages and select personality
factors? (2) What relationship exists betwe?.n chronological
age, experience, grade punt average in one's ability to
accept the learnin; activity package' (3) What is the effective-
ness of the model of the curriculum systems desi,7 !mow.) as
!earning activity packages? (4) What changes in studer.L atti-
tudes will occur about the curriculum systems .resign frcrr. ini-
tiation to completion of the course? (5) What are the rec;,ni-
mendations for redesign and improvement of the individualized
curriculum system design at the university level?

Methods and Procedures

Data was obtained from student questionnaires, student data
cards, anecdotal records, LAP achievement cards and student
evaluation sheets. Statistical treatment was accomplisd by
using Pearson Product-Marnent correlations. The levet of sig-
nificance was established at the .05 level of confidence. Addi-
tional available data included individual scores from the Six-
teen Personality Factor Test.

Findings

The results are reported below:
1. Term achievement distribution evolved into a positively

skewed curve. 2. Select personality factors as measured by
the Sixteen Personality Factor Test. were incapable of predict-
ing term achievement. 3. Chronological age and previous mili-
tary or industrial experience were incapable of deteminin;
whether a student had the abdity to accept the learning activity
package. 4. Student grade average is an effective mea-
sure of a et- :dent's acts;; the learning activity
package. A correlation between term achievement scores and
grade point averages prodJeed an el .405 which is significant
when examined at the .05 level of confidence. 5. Student' atti-
tudes regarding the use of !i:e curriculum systems design were
positive. They favored the continuance of learning activity

*Place summary on this page only.

Conclusions

The results were interpreted to indicate that:.
1. Variation of term achievement scores is considerable in

indicating that Individualization of instruction using learning
activity packages does not meet the needs of some students.
2. The Sixteen Personality Factor Test cannot be used as a pre-
dictor of success in an individualized program using learning
activity packages. 3. The present curriculum systems design
should be modified according to the recommendations within
this study to assure a more effective design. 4. IA 141,
'Graphic Arts," should continue the implementation and regen-
eration of learning activity packages as its curriculum vehicle.
5. The findings in this study have implications for educators
who are considering implementing learning activity packages
as a curriculum vehicle. These findings include consideration
concerning systems design and application.

Recommendations for Future Study

Additional investigation is required to determine criteria
that can be used to indicate those students who would be sue-
c2ssfui in an individualized curriculum systems design. Identi-
fication of characteristics posse:3sed by low achievers using
this system should b.: de termire:d and alternate approaches de-
vlse0 for izre-,ter .:tudeet success.
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The increase of technology and the expansion of industry

during the first two decades of the twentieth century created
a need for vast numbers of trained workers. The most direct
and least expensive method of securing trained manpower,
many Chicago businessmen believed, would be to encourage
the schools to assume the task of training the students as po-
tential workers and consumers. The schools, businessmen
believed, were lagging behind in their education of the twentieth
century student. Latin and Greek, it was argued, were not as
important as machine shop and bookkeeping.

While commercial interests expected students to be trained
in the courses necessary for the office: bookkeeping, account-
ing and stenography, and industry needed skilled factory
workers to operate the increasingly complex machinery of the
assembly line, business also needed a specific type of person
for an employee. The worker had to be obedient, careful,
dependable, docile and able to feel he had a role to play in
maintaining the stability of the community. Such a person
could be taught to believe that this was the best of all possible
worlds and therefore would be reluctant to question his job,
employer or nation. The schools would be an ideal place to
train the student-worker in these values. Since many of the
factory and office workers of the early 1900's came from the
southern and eastern Europe countries, the businessmen and
educators believed that in addition to. technical training these
groups needed to he Americanized. In conjunction with Amer-
icanizition and vocational training, business interests intro-
duced vocational guidance to channel the students in the proper
direction. The guidance counselors tried to persuade the
child to finish school: if, however, he wanted to drop out, he
would be properly placed in a position suited to his aptitude
and ability.

The Chicago Association of Commerce and the Commercial
Club, representatives of Chicago's businessmen, were involved
in shaping educational policy and practices with the Chicago
Board of Education. In some instances they acted as an ad-
visory group to the B)ard and at other tittles as initiators of
legislation. They suggested curricula for commercial as well

*Place summary on this page only.
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as industrial education and even advised the Board when and
where to build vocational high schools. The Chicago Associa-
tion of Commerce also moved directly into high schools in-
fluencing both student and teacher in the schools' extracur-
ricular activities. Speakers were provided to present the
business point of view to the student assemblies. It appears
that the Association of Commerce was granted access to the
school which was denied to other special-interest groups.
This occurred, it seems, because the Chicago School Board
appreciated and often agreed with the philosophy of the busi-
nessmen.

This study examined the educational changes the business
interests implemented in the Chicago schools. It analyzed
these changes and the ways in which they furthered the goals
of the business establishments of Chicago.
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The primary purpose of this study was to develop a system
for predicting current instructi3na1 costs of vocational educa-
tion programs for the community colleges of California. For
analysis purposes. the study v.as divided into five major parts
--data selection, data gathering. data analysis, statistical anal
ysis, and institutional characteristics.

Data from nineteen community colleges in California were
analyzed. Program cost data were taken from forms CCAF-
301 and VE-2b, as reported by each college district to the
Office of the Chancellor. California Community Colleges.
Instructor-to-student ratio information was gathered from
each of the selected community colleges, This ratio is ex-
pressed we weekly student contact hours.

Two prediction formulas were applied to each of the seven
vocational program areas. The formulas were:

Formula I: Cv = Co x ffo x P
riv

Formula II: Cv = Co x ',:'\7-T-113, Co x

Where: Cv = annual instructional cost per average daily at-
tendance for each vocational program

Co = mean average instructional cost pe :. average
daily attendance for non - vocational students

No = mean average weekly studer.t contact hour per
non-vocational instructor

Nv = mean average weekly student contact hour per
instructor in the vocational program

P = program factor

= program factor

*Place summary on this page only.

Prograns in agriculture, health, office, technical, and
trades and industry were more costly than the mean cost for
non - vocational instruction.

Formula I proved to be the better prediction formula. The
formula was able to "explain' the amount of variance among
actual program costs for programs in agriculture, health,
home economics and trades and industry. Formuia I 'ex-
plained" the following percent of variance: Agriculture
550.'0. Health 18.6c.'0. Home Economics 36.C). Trades
and Industry 21.7%.

Neither formula could "explain" variance among actual
program costs for programs in distributive, office or tech-
nical.

No excess cost was found for programs in home economics
and distributive education. Larger program enrollments
appear to be less costly. There is a wide range of ex-
penditure per student for similar programs conducted by dif-
ferent colleges.
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This study focuses upon the problem of identifying and test-

ing important and predictive process variables for formative
curriculum workshop evaluation.

Five curriculum workshops sponsored by The C-nter for
Vocational and Technical Education at The Ohio State Univer-
,sity were extensively evaluated in both the formative and sum-
mative setting.

The purpose of this study is to determine the validity of
the assumption that a relationship exists between the percep-
tions of workshop participants as to (1) the successfulness of
the event in achieving its objectives, (2) the quality of instruc-
tion offered by the conference presenter, and (3) the quality
of participants' performance in producing a product for the
workshop and the achievement of the workshop objectives.

The four general questions listed below reflect more spe-
cifically the problem statement.

1. Is there a significant positive correlation between the
quality of workshop participants' performance and the achieve-
ment of workshop objectives?

2. Is there a significant positive correlation between the
workshop participants' perception of the quality of the instruc-
tion given by the workshop directors and the achievement of
workshop objectives?

3. Is there a significant positive correlation between the
workshop participants' perception of achievement of work-
shop's objectives on the last day of the workshop and the ac-
tual achievement of the workshop objectives?

4. Is there a significant positive correlation between the
workshop participants' general reaction to the workshop and
the achievement of workshop objectives?

Correlation analysis was used to test the four hypotheses
generated from the four general questions listed above.

The descriptive analysis indicated that there were some
slight differences in the makeup of the participants of the work-
shops. The institutions represented at the workshops were
similar: police academies and community colleges -- technical
institutions. The data presented would help one generalize the
findings to other workshop and conference settings.

The between- and within-workshop analysis of the relation-
ship of the process variables (independent) to the criterion
(dependent) variables indicates that some relationships do
exist between how participants respond to the Confidence Scale
and the quality of lesson plan product to the adoption of the
curriculum materials.

The logical negative relationships which are most relevant
are:

*Place summary on this rage only.
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(1) Participants that have rated high confidence in achieving
the short-range workshop objectives are more likely to reject
the developed curriculum materials.

(2) Participants that produce high quality lesson plans for
the curriculum package are more likely to reject the developed
curriculum materials.

These two relationships are consistent in that if one be-
lieves he can develop lesson plans and then he does develop
good lesson plans, why should he accept other participants'
material when he can prepare better material himself. In
other words, if one is confident he can develop lesson plans
and has success in developing lesson plans, chances are he
will develop his own material and not use the curriculum ma-
terials developed at the workshop.

There were no significant relationships found between any
of the process variables (independent) and the criterion vari-
able.

The recommendations are made In light of the findings:
(1) The Center should institute a systematic follow-up

study for summative workshop evaluation.
(2) The Center should evaluate the instrumentation used

for process evaluation of its workshops and develop instru-
mentation which efficiently measures their desired constructs.

(3) The Center should consider new process variables
which might act as predictors of outcome or long-range work-
shop objectives.

The implications of this study have direct impact on
The Center for Vocational and Technical Education workshop
evaluation procedure. Also there are wider applications for the
recommendations offered. The findings question the validity
of currently used instrumentation for workshops, conferences
and seminars and indicate a need for indepth evaluation of eval-
uative processes used in these short-term, high-exposure set-
tings. Order No. 73-18,953, 131 pages.
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The major consideration of this study was the testing of the
superioro et the th,,Ic or art int:tn:at for developing basic
arc welding skills. Data 'Neve also ,...r.cratect which facilitated
investit4ation oil (1) t11,2 veluttottsttlp of welding stall develop-
ment to cogniti,.e attdinimmt Of Vkcicilipy inter:nation as mea-
sured by prefici. scores and written test
scores, respec:vel....; 12) a comparison o[ skill development
among three levels 01 s:acients grouped according to welding
proficiency pretest sr..,?res: and (3) a comparison of welding
skill development of st-adents in separated and mixed (whole or
part method) sections.

Fifty-five stude:.ts cor.tpriseci the population for this study.
Subjects were weldin; students enrolled
in clay or evening. E.verctt Community College dur-
ing the Fall and W:r11,:; ciu:IELCI'S of the 1971-72 school year.
Students selected tor participation were programmed through
a 15-hour practice session running flat and overlapping flat
beads.

Students were tested and paired according to similarity of
welding proficiency pit -test scores. Pairs ..cere split or arbi-
trarily assIcneci tne .o.;.nic or part method of learning.

Four ..velaing sections were homogeneous; that is, contained
only whole- or part-rm..tad stuci,mts. All other welding sec-
tions were heteroger.ery,:s: that is. Loth whole- and part-method
students learning together.

Three eldinz positions. horizontal, vertical, and overhead,
were selected as tne learmng ele:nents used to test the whole
versus part n:oti of learnt:I. That concept was implemented
by assigning students to one of ma sequences.

Whole - method. cyperiniental students practiced a total of
45 hours. The v..Eldm practice sessvr.s were divided into
three equal parts. tune-v.:se. Each student practiced one-third
of each session on horiz.:ntal fillet welds. one-third on vertical
fillet welds. and cue-LI:iv:, on overhead fillet %%olds. This
schedule followed until 45 hours of practice were com-
pleted.

Part - method, control students utilized the following se-
quence: (1) fifteen, hours of welding practice on horizontal
fillet welds. then (2) 15 hours of welding practice on vertical
fillet welds, and Iihally (3) 15 ho'trs of welding practice on
overhead fillet welds.

Upon completion of a 45-hour practice schedule, all students
made fillet weld test plates m the three p-,-,itions and '.vere
tested on ;ht c;rnitc:c a -,;,ertt, v..cre judged
relevant. The welding proficiency and co:.,nitive test scores
provided the nta for the statistical test of each of the hypoth-
eses.

*Place summary on this page only.
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Within the limits of this study, the follcwing conclusions are
evident concerning the hypotheses: 1. Whole (experimental) and
part (control) method students demonstrated no statistically
significant difference in the level of welding proficiency. 2. Stu-
dents who scored highest on the pre-test demonstrated statisti-
cally significant higher welding proficiency post-test scores
than students who scored lowest on the pre-test. 3. Whole-
method students in mixed classes demonstrated statistically.
higher welding proficiency post-test scores than their counter-
parts in segregated classes. 4. There was practically no linear
relationship or commonality between welding proficiency post-
test scores and cognitive test scores.

Order No. 73-7847, 90 pages.
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Fault Tree Analysis, an operations research toot used In the aerospace
industry, has been adapted qualitatively for use in education. This disserta-
tior. describes that adaptation and develops a quantitative method for
strategic path (cntical path) analysis of fault trees based on consensus of
judgments made by %sell trained and experienced practitioners in vocational
education and educational alministration.

A fault tree is a locte dia:,ram depicting the logical relationships among
specified failure es en ts which have occur red or might occur in a system.
Fault Tree Analysis can be viewed as an analytical technique within the
framework of a systems approach to problem identification and analysis.
A general model of the *sterns approach to analysis and problem solving
is presented for this purpose early in the dissertation.

Demonstration of the qualitative and quantitative use of Fault Tree
Analysis in education was accomplished by iing a prototype fault tree
qualitatiscly developed In California. Specifically, fault tree construction
and analysis based-cm rototyrk tauit tree was used to invei.tiratc the
general iod,.sired e.ei. t potential (mime of students trained in Seattle
S4.1rx.1 !Jim net's Vocation:4 Lducaii.i Proi,ranis to be employed full time
ir. an miry -level jib rsiih possihilities for .id.ineeinent."

%so 1,,ator catigorv..s pf (allure events %sere associated with this un-
desired event. The first satepory consisted of those failure events which
could be related to waAliti.ste prrp,irvr n and included failure to be
prepared adequately due to: (a) inadequate attainment of basic academie
skills. (b)madegmte %sod. habits. (c) inadequate career decisions, (d) lack
of special skills needed for an entry-lest:I pit). and (e) school, home, conintu
n't), or peer group failures. I he second emcee-4y consisted of those failure
cents whie'n could be related to reasons othcr th.0 preparatiov and in-
cluded failure to be einpl..,yed due to. (a) !sk of availability of otitiy-lesel
jobs, (b) failure of stu.tenis to meet general employer requirements, kind (c)
failure of the studet to accept an entry-loci job.

*Place summary on this page only.

Quantification of this fault tree by practicing administrritorc in Seattle
School District No. I identified the highest priority sequence of failure
events (prime strategic path) contributing to :he general undesired event
to be in the category of inadequate paparation. Within this category of
failure event sequences, it was found that school, home, community or peer
group failures were the most important. More specifically, this group of
failure event sequences identified the value system of the home as unfavor-
able to preparation for vocational education. The next priority sequence of
failure events contributing to inadequate preparation was in inadequate
career decisions. This sequence of failure events identifnA the inability of
students to make wise career choices due to an unrealistic view (che world
of work primarily based on vicarious experiences. Another high priority
sequence of failure events was found to be in basic skills. This failure event
sequence focused on the lack of individualized instruction in computational
mathematics.

1Vhile demonstration of Fault Tree Analysis in this dissertation was in
vocational education, it should not he inferred that the use of Fault T,ce
Analysis in educational systems is limited to vocational education. The
fault tree method appears to be easily generalized. For example, the demon
stration fault tree includes branches which depict analyses of basic skills.
special education, and counseling and guidance, which easily could be
developed further and independently of the demonstration fault tree.

Order No. 72-28,672. 273 pages.
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The problem of the study was to determine the effect of
industrial technology experiences on changing the attitudes of
Texas Southern University freshmen toward industrial tech-
nology generally and toward specific curriculum areas in in-
dustrial technology.

The purposes of the study were (1) to determine the effect
. of the industrial technology curriculum on the attitudes of uni-

versity freshmen toward industrial technology and specific
curriculum areas in industrial technology; and (2) to deter-
mine if an attitudinal difference exists in students who were
enrolled in industrial arts or vocational education in high
school as opposed to those who received no instruction in in-
dustrial arts or vocational education in the secondary school.

For the purposes of presenting the findings, the content is
arranged in five chapters. The first chapter includes an intro-
duction, statement of the problem, purposes of the study, hy-
potheses, background and significance of the study, definitions
of terms, and basic assumptions and limitations. Chapter II
presents a review of the literature with emphasis placed on
definitions of attitude, the need for attitude studies, reason
for attitude change, pedagogical research of attitudes, studies
of attitudes, and, additionally, attitude studies utilizing the
Minnesota Teacher Attitude inventory. Theories of attitude
Change are also included. Chapter Ili is cohcerned with methods
and procedures for collecting data and procedures for analysis
of the data. The fourth chapter contains an analysis of the
data together with the statistical treatment presented in tabular
form. Chapter V summarizes the study and presents the find-
ings, conclusions, and recommendations.

The study was restricted to one hundred freshmen tech-
nology students who graduated from a secondary school in the
spring of 1972 and entered classes at Texas Southern Univer-
sity in the fall of 1972. These students enrolled in automotive
technology, building technology, drafting and design technology,
electronic technology, metal technoloe:e. and graphic arts, and
were not previously enrolled in a college or university.

*Place summary on this page only.

Tile technique employed in generating data was the "Se-
mantic Differential." The "Semantic Differential" is a rating
scale which utilizes a concept measured by several criteria.
Each criterion is a pair of polar adjectives located at opposite
ends of a continuum, divided into seven equal parts. There
are no standard concepts or criterion scales, but for the pur-
pose of the study the concepts are industrial technology, auto-
motive technology, building technology, drafting aid design
technology, electronic technologY, metal technology and
graphic arts.

The statistical treatment used in testing the hypotheses
was the t test of difference between means and the .05 level
was the level of significance upon which the hypotheses were
accepted or rejected. .

As a result of the study, it was concluded that exposure to
the curriculum areas of technology described above does not
necessarily induce an attitude change toward these ;specific
curriculum areas. It was concluded that major field of con-
centration, and enrollment in a secondary industrial arts or
vocational education program has little effect upon the attitude
change toward the concept of industrial technology. It was
also determined that exposure to electronic and drafting as
well as design courses did produce a change in attitude toward
the concept of electronic technology, and drafting and design
technology.

Based upon the findings and conclusions of the study it was
recommended that an investigation be made of the specific
curriculum areas of industrial technology using all students
enrolled in industrial technology courses. It was also recom-
mended that there be special classes for those students who
had no secondary industrial arts or vocational education. Even
though student scores on thz pre- and post-tests did not quite
meet the .05 level of significance, it can be discerned that
those with secondary school backgrounds in the subject content
courses displayed a greater understanding as compared to
their peers. Order No. 73-22,934, 113 pages.
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The problem addressed herein is to determine the feasibil-
ity of utilizing a hardware associative memory for line drawing
applications by implementing a system and comparing it and its
extensions with current graphics systems on the basis of speed,
storage requirements, and flexibility.

An associative memory, with its word-parallel (simulta-
neous) access to tile entire memory alters the conventional
concept of a memory address. In the associative memory in-
formation is retrieved by content, not location. Furthermore,
an associative memory performs its basic operations and the
compare operation in parallel on the entire memory.

A multi - relational data structure for graphical data was
developed to exploit the natural properties of an associative
memory. It speeds processing while simultaneously reducing
storage requirements, and is the foundation of the Associative
Processing of Line Drawings (APLD) System. The APLD
System contains graphical entitles of four types: points, lines,
rectangles, and triangles, it provides a self-contained, two-
dimensional line drawing capability to process the entities and
includes a data management capability to store and retrieve
drawings from a library for display, modification, or deletion.
In addition, new drawings can be created and stored in the li-
brary,

The APLD functions (with the exception of the data man-
agement functions) were also written on the TX-2 Computer
at M.I.T.'s Lincoln Laboratory under the LEAP Language
and Data Structure, A detailed comparison was made be-
tween this simulation of an associative memory and APLD
in terms of processing time, storage allocation, and flex-
ibility.

The overall conclusion drawn from the experimental re-
sults is this: It is feasible to use an associative memory
in a line drawing data processing system. Furthermore, the
associative memory has been shown to be more than com-
petitive with a triple-based simulation of an associative
memory.

The APLD System and Its multi-relational data structure
simultaneously provide processing speeds which are one to
three orders of magnitude faster, and require about one-twelfth
the storage required by a triple-based hashed simulation of an
associative memory, In some cases, if the simulation can
cleverly avoid serial processing, the speed advantage of the
APLD System falls to less than one order of magnitude. The
storage advantage is, however, unchanged.

Since APLD is, in general, much faster than a triple-
based hashed simulation, It will be faster still when compared
to a conventional list or ring structured system. However,
the triple-based simulation optimized retrieval speed at
the expense of storage, and tt is therefore not surprising that
while APLD has a storage advantage of over 1200% when
compared to a triple-based simulation, It only maintains an

advantage of over 400% when compared with the conventional
systems.

The flexibility of the APLD System further increases its
speed advantage. The multi-relational data structure implic-
itly stores ALL possible relations among ALL properties of
an entity, making the servicing of a complex quer:, compara-
tively simple in the associative memory. The data can be ir,-
terrogated on any of the relations, or on any combination of
the relations, with absolutely no change to the data structure.
In the case of a triple-based simulation, on the other hand, the
more complex the request, the more serial searching and/or
list intersection will he required, increasing proportionally.
the processing advantage of the associative memory. A bonus
derived from this fact Is the simplicity of programming a par-
allel machine. Since so much can be accomplished in one in-
struction, an associative memory is extremely compact, and
its logic is quite apparent.

Finally, it was found that a line drawing capability does not
require an associative processor, i.e., if creating line draw-
ings but not processing them, is the object of the system, an
associative memory would be sufficient. However, if process-
ing functions such as scaling, translation, rotation, etc., are
required, then an associative processor would be advantageous,

Order No, 73-7778, 169 pages.
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The primary purpose of this study was to develop a scoring
key of the Minnesota Vocational Interest Inventory which could
be used in the selection of tradesmen who might become voca-
tional-industrial teachers in Minnesota Area Vocational-Tech-
nical Institutes,

The was administered to 86 male teachers of trade
subjects employed by ten Minnesota Area Vocational-Technical
Institutes. An item analysis was made of their responses to
the triad format of the and each response was com-
pared with the responses ol a tradesmen in general group
(T.I.G.). The T.I.G. group numbered two hundred forty and
was composed of workers from sixteen different occupations.

The items with the larger percentages of difference be-
tween the teachers and tradesmen in general group, were se-
lected as items for the scoring key.

A randomly selected group o[ twenty-nine teachers of trade
subjects, one hundred four employed plumbers, and thirty-nine
employed bricklayers (none of whom were used in the develop-
ment o[ the scoring key) were then tested and scored (cross
validation process) with the developed key to see if the distri-
bution, of scores for the teachers was significantly different
from the scores of each of the two tradesmen groups.

The mean and standard deviation for each group, and per-
centage of overlap between the distribution of the teacher group
and each of the trade worker groups were calculated. The per-
centage of overlap statistic, developed by Tilton,' was used to
estimate the number of persons per hundred in a distribution
whose scores can be matched by scores in another distribution.
The percent of overlap was calculated between teachers of trade
subjects and plumbers and between teachers of trade subjects
and bricklayers.

The results indicate that the interest patterns of teachers
of trade subjects are somewhat diff,..rent from plumbers and
bricklayers. Percent overlaps were but 69% and 737), re-
spectively. Althout:h not very great, FUCti differences can be
measured by a special scoring key of the Minnesota Vocational
Interest Inventory, This difference in interest patterns, re-
vealed by the fact that the overlaps were not 100%, may be used
by vocatton:!1 school administrators to help in the selection ot
tradesmen for possible teaching positions.

I. J, Tilt "n. Nlyasurenirnt "f Overlapping,"
The Journal of EthiLat inna I Psycho loy.v, Vol. 28, No. 9 (Decem-
ber. 1037), pp. 656-C62.
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CONCLUSIONS

TI:; problem of this study was to determine the feasibility
of inmlenienting a. career education program within the Divi-
sion cf But iness nr:d Indust .-y teacher preparation program at
Bemidji Stare Ccli:ge.

The Mcthod

A review of the lite ature v:as completer', to develop An op-
erational definition of career education so that a communica-
tion base could be formed with the personnel within the Division
of Business and Industry at Bemidji State College. This revic?.
of literature also served to provide the background necessary
to develop a career education packet to be distributed to spe-
cific faculty members.

An interview was held with the Business and Industry Divi-
sion Head to explain the purposes of the study, at which time
an endorsement for the study was received. The faculty mem-
bers to be involved in ti..e study were selected by the Division
Head and Department Chairmen. These four faculty members
were each given a career education information packet. This
packet served as the source from which to develop Q-Sort
statements that were administered to assess whether a common
understanding of the career education concept was preSent.

Perional interviews were then held with the four selected
faculty members to determine the amount of interest, support,
and need for a career education program at Bemidji Statc Col-
lege. Resource searches were conducted to determine the
present resources available for a career education program
and these were compared with the materials available. within
an ideal career education resource center. The costs of im-
plementing a career education program were determined and
these costs were compared to the fiscal resources available.

*Place summary on this page only.

The following conclusions are evident as a result of this
study: 1. Presently there are four faculty members within the
Division of Business and Industry who have a common commu-
nication base on which to develop a career education program.
2. Presently there is not an adequate amount of multi-media
materiais available for the implementation of a career educa-
tion program at the undergraduate level. 3. There is faculty
interest, support, 'and a felt need for a career education pro-
gram within the undergraduate program at Bemidji State Col-
lege. 4, A career education program within the Division of
Business and Industry at Bemidji State College would be a re-
alistic and acceptable goal.

RECOMMENDATIONS

1. A career education program should be implemented
within the Division of Business and Industry io fill the void of
no guidance and counseling or occupational information expo-
sure in the teacher preparation program. 2. An introductory
or basic career education course should be developed that
would be required of all teacher education majors during their
junior year. 3. A follow-up unit of two weeks duration should
be included in an existing professional course within the major
areas of Business Education and Industrial Education on the
topic of career education. 4. Faculty teaching assignments
should be organized to facilitate the teaching of tic') 3 credit
career education courses during the regular school year.
5. Consideration should be given for allocating $7,000 for the
acquisition of career education multi-media materials and
equipment. 6. All existing career education materials on the
campus of Bemidji State College should be stored, catalogued,
and disseminated through a resource center. 7. The Division
of Business and Industry should purchase multi-media career
education materials whether or not a career education program
is formally implemented. 8. If implemented, publicity should
be given so that the materials will be utilized by schools in the
immediate geographic area.

Order No, 73-992, 209 pages.
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Purpose of the Study

The purpose of this study was to identify, examine, compare, and
categorize some of the existing and proposed models or plans of differen-
tiated staffing at the secondary school Icvcl, including the industrial educa-
tion stall' in the few schools where such staff has been differentiated.
Further, such identification, examination, comparison, and categorization
was planned to fulfill the need for 0) guidelines for experimentation in
differentiated staffing in secondary school industrial education depart-
ments, (2) a basis upon which a teacher might make an identification of his
possible tole in a differentiated staff arrangement, (3) a basis for comparison
of the various proposed or existing models, and (4) knowledge of current
trends in school staffing arrangements.

Methodology of the Study

The procedural plan to achieve the objcctkcs of the study was to (I)
review the literature related to differentiated staffing, and (2) develop,
validate, and administer survey instruinents to gather data about differen-
tiated stalling practices at the secondary Icvcl.

Two survey instruments were developed. Survey Instrument No. I

asked for general information about experiences and developments with
respect to new sialling arrzrements, and it was forwarded to administra-
tors at 101 schools identified possibly nimitic the criteria for selection.
From 82 responses, forty sellools met the criteria and became the total
population of the study. Instrument No. I also elicited the names of Indus-
trial educators eligiile and willing to participate in the study. A total of 17
schools tcre identified as hating differentiated stalling in the.intiustrial
education program. Survey 111%i rument No. 2, ihneloped to gather specific
information about the industrial education stall's involvernout in differe
dated staffing. was sent to these 1? schools. All responded and these 17
schools comprise the population for Instrument No. 2. Basically, both
instruments asked for information in thz following cater.fories: (I) General
Background information, (2) implement 'non of Differentiated Stalling
and Training of Staff, (3) Professional and NomProfes 'lona! Roles and the
Instructional Situation, (" Jlua lion and Accountability, and (5) Negoti
at ions, Contract Provisions, Salary Considerations, and Contractual Peri-
Nis. The instruments were validated by a jury of six nationally recognized
authorities in the field of differci,t,ated

Detroit, Michigan
(City, State)

Microfish ( ) E.R.I.C. ( )
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The Exegesis of the Study

This cold; gothererl information to recoil the vale at. both as
it snerally eekcation mid as it atipli:d :o
education. 7 i.e data and 'inklings presented in the stud.) were evidence in
support of the stated objee;ives.

Some of the more significant lindinjs were:
I. It was evident that differentiated staffing prmides a framework

which facilitates atensive involvement in innovative education
practices.

2. To insure the successful impicmt ntation of a differentiated staff
arrangement, it is nceessary to train :he staff to specifically meet the
needs and objectives of a differentiated staff program.

3. Jot descriptions for the various levels of professions! and non-
professional personnel are essential for a troublefree differentiated
staffing program.

4. Differentiated stalling programs do an effective job of relieving
teachers from many non-teachtng duties.

5. The criteria for promoting professional personnel in a differentiated
staff arrangement appeared to be rather traditional, with only a few
exceptions.

6. Job security for the non-professionals was practically non-existent.
except in a few cases where seniority or tenure applied.

7. It was evident that differentiated stalling was being implemented
mainly in rural and suburban areas.

8. Flexible scheduling was utilized by a majority (57 percent) of the
schools identified as being involved in differentiated staffing.

9. Large-group instruction to teach the commonalities of industrial
education was used by more than 75 percent of the identified
schools.

10. Some form of team teaching was utilized by 70 percent of the
schools in their industrial education programs.

11. A change in the evaluation of the services of teachers occurred
under differentiated staffing: specifically. in 40 percent of the re-
sponding schools, peers were involved in teacher evaluation.

12. The five most important reasons for implementing differentiated
staffing were to:
a. Provide more flexibility in the use of teacher time.
b. Facilitate individualized instruction.
c. Improve response to individual needs of students.
d. Make mote efficient use of teacher time.
e. Involve teachers more in decision making.

Order No. 72-28A95. 422 pages.
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Purpose of Study- To compile a comprehensive, accurate, documented history of
baccalaureate level programs bearing the title, "Industrial Technology", that
have been offered by colleges and universities in the United States, in order to
provide industrial technology education with identity and continuity.

Source of data and method of study. Personal interviews and correspondence with lead-_
ers in the field, data from colleges and universities offering programs designated
as industrial technology, and the historical files of the National Association of
Industrial Technology were primary sources. The data was then analyzed and put
into chronological order.

Findings and Conclusions. The study identified four eras of development for indus-
trial technology education.

1912-1950 Nine baccalaureate level degree programs came into being to meet local
industrial needs and the needs of students.

1950-1960 - New materials, techniques and management methods created a need for
industrial technology graduates. This need was further increased when
skill and management courses were phased from engineering curriculum
to make room for more mathematics and science courses. Industrial
technology education grew principally from industrial arts departments
that seized the initiative in fulfilling this need.

1960-1965 - Development was brought about by random growth of industrial technology
on a large scale. The search for definition that took place found
diverse and conflicting ideas about industrial technology had developed.
Two types of programs emerged, general and specialized. The "general"
type, the most common, was concerned with production and management
and was not engineering oriented. The "specialized" type of program
stressed technical training in specific fields, and some leaders
included engineering technology education in this category.

1965-1970 During this period, the National Association of Industrial Technology
was organized to provide definition and objectives and become an
accrediting agency for industrial technology programs.

Industrial technology has not been a precise term which described a specific
element of industrial education, but a generic term that could mean any type
of technical education. Industrial technology as a field of employment will be
unable to gain recognition and understanding until it eliminates its incursion
into technician training and emphasizes its early role of providing understanding of

the technology of industry as a whole along with business and communication skills.
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1 he major purposes of this investigation were to determine the similari-
ties and differences of transfer and occupational-technical community col-
lege students with respect to selected background, aptitude. interest,
attitudinal. and motsvational criteria, and to identify the extent to which
certain of these factors predict academic success in social science courses
for the two student groups.

Sample

The sample consisted of 360 students selected from social science
classes at three camprehensive community colleges in the state of Virginia
(181 occupational-technical students and 179 transfer students).

Research .Vethorfology

The research for this inscstigation was conducted during the 1970-71
academic year using data from the Comparative Guichinc-e and Placement
Test. the Aliport, Vernon, and Lindzey Study of Values, the Stanford
Achievement Test: Rich School Social Studies Battery, Form X and a
self-des eloped student background questionnaire. Statistical techniques
testing eight null hypotheses included:

I. A comparison of mean scores on selected aptitude. motivation, inter-
est, value, snd achieseinent tests using a "t" test for a difference between
independent means.

2. Computations of several multiple regression analysts for the purpose
of predicting the criterion variable (grades earned in social science courses)
from a set of twelve possible predictor sariablcs.

3. X' analyses of socioeconomic background factors using a weighted
composite of occupational, educational, and income criteria. In each phase
of the data analysis, the .05 level of confidence was employed as the stan-
date in evaluating the significance of obtained differences and in testing the
power of the prediction equations.

Summary of Findings
The findings of this investigation revealed that transfer students en-

rolled in community college social science courses differ from occupational-
technical students enrolled in this curriculum area in the following ssays:

L Although the socioeconomic status indicators failed to discriminate
bet .veen the two student groups, the additional biographic factors of age
and attitude toward social science course: did reveal significant differences.
In the 21.or-oser age group. there were proportionally more occupational-
technical students represented. On the attitude scale related to opinion of
courses in the social science area more transfer students weer: represented
on the positive side, although the deference that emerged did so within an
overall positive attitude for both groups

2. Transfer students scored significantly 1;:glier than occupational-

Microfilm (X) Microfish
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technical students on the scales measuring reading ability, verbal ability,
and mathematical ability and achievement.

3. Transfer students scored significantly higher on the aesthetic values
scale.

4. Occupa:ionatechnical students scored significantly higher on the
economic values scale.

5. Transfer students scored significantly higher than occupational-
technical students in general social science achievement and under-
standing.

6. Transfer students scored significantly higher than occupational.
technical students on a scale measuring interest in the social sciences.

The portion of the data analysis concerned with the prediction of aca-
demic success in social science courses for transfer and occupational-tech-
nical students revealed the following general findings:

1. For the total group of students, only six of the twelve predictor
variables had a significant correlation with the grade a community college
student earned in a social science course. The predictor variables having
IoW to moderate correlation with the criterion were: verbal ability, reading
ability, academic motivation, social science interest, political values, and
social science achievement. All of these correlations with the criterion were
positive except that of political values.

2. The stepwise and multiple regression techniques showed that the
combined battery of predictive instruments did have a significant correla-
tion with the grade a student earned in a social science course. However,
the size of the error terms seriously questions the efficiency and utility of
employing a regression equation contposed of these predictors for the
purpose of determining expected grades in social science courses.

3. The largest proportion of criterion variance was associated with
scores on the serbal ability measure. In all computations of the regression
equations for the total group, or for the transfer and occupational-technical
groups considered separately, the proportion of criterion variance was not
increased more than one per cent by the addition of more than six of the
most efficient predictor variables. In no case was the total proportion of
criterion variance explaid by the predictors in different combinations
more than one- third. "I herefore, at least two - thirds of the variance in grades
earned in social science courses was not accounted for by this set of predic-

tor variables
Order No. 72-25.406, 196 pages.
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The purpose of this study was to determine the effectiveness
of a laboratory and multi -media instruction technique as com-
pared to the conventional lecture-demonstration method of
teaching carburetion to tenth grade students, In connection with
this study the researcher sought an anseee. to the following
question: which group of students will teeter, more about car-
buretion fundarnentels, carburetor ove::.eel. and servicing,
those who participated in the laboratory mutti-media instruc-
tion technique, or those who learned through the conventional
lecture-demonstration method?

To answer this question the writer tested the following hy-
potheses:

Hypothesis 1: There is no significant difference in terms of
achievement of knowledge between students who are taught car-
buretion through the use of a laboratory and multi-media in-
struction technique and the achievement of knowledge of stu-
dents taught by the conventional lecture-demonstration method

Hypothesis 2: There is ne significant difference in terms
of performance skill between students who are taught carbure-
tton through the use of a laboratory and multi-media instruction
technique and those students taught by the conventional lecture-
demonstration method.

Hypothesis 3: There is no .stentficant relationship between
the achievement of knowledge and the performance skill within
the control and the experimental groups.

Hypothesis 4: There is no significant relationship between
achievement of students in both the control and experimental
groups and each of the following characteristics: work experi-
ence. attitude, time given by the teacher to answer students'
questions, race, and reason for selecting, this course.

Hypothesis 5: There is no significant relationship between
the performance skill of students in both the control and experi-
mental groups and each of the following characteristics: work
experience, attitude. time given by the teacher to answer stu-
dents' questions, race, and reason for selecting this course.

The study involved tenth grade students enrolled in automo-
tive laboratory settings of four regional vocational-technical
schools in the State of Connecticut. These tour sceools were
randomly chosen from the seven reeional vocational- technical
schools who volunteered to cooperate in this study. The first
two schools were combined to form an experimental group
(n= 40) and schools three and four were combined as a control
group (n= 46). The three remaining; schools formed a test de-
velopment group (n r 66).

The researcher with the assistance of a panel of judees de-
veloped an achievement pre- and posttest, a performance skill
test, and a student questionnaire for the purpose of collecting
data for the study. A series of TV lessons on carburetor over-
haul and servicing were specially desiened by the researcher
for the students of the experimental group.

The data com4tstiel of students' scores to an achievement
test, a performance test, and the student questionnaire.

A reliability coefficient of .89 for the achievement test was
determined through the use of the Kuder Richardson For-
mula 020. None of the variables investigated, including the
experimental method, had any signifiCant effect on gain in the
students' achievement test serves (experimental and control
group). The following variables were significant in determin-
ing the students performance nn the skill test: work experi-
enee of the student, the multi-media technique of teaching, and
the time given by the teacher to answer students' questions.
The t-value for the work variable was significant beyond the
.05 level of confidence. The laboratory multi-media technique
of instruction was found to be significantly superior In the con-
ventional lecture-demonstration method in producing a perfor-
mance capability of students in carburetor servicing skiils.
A t-value indicated a significant difference beyond the .01 level
of confidence between the students of the experimental and the
control groups. The Pearson Product Moment Correlation was
'employed to determine the relationship between the perfor-
mance test and the achievement test posttest scores of the ex-
perimental and the control groups, and of all the students to-
gether. The value of 0.30 was significant at the .05 level for
the experimental group. The values for the control group and
for all the students taken together were found to be small in

.comparison to the values of the experimental group, and were
not significant.

Students who responded In the student questionnaire) that
sufficient time was given by the teacher to answer their ques-
tions relevant to carburetion performed better than students
who claimed there was insufficient time. The t-value for the
time variable war: found to be signiticant lici)ond the .01 level.
For students instructed ustrie the technique, sub-
)ect niastery as measured by an aehievment test and perfor-
mance test are significantly pusitively related.

According to the data collected and analyzed for the purpose
of this study the followine conclusions arc presented:

I. This study showed evidence that teaching tenth grade stu-
dents carburetion fundamentals, carburetor overhaul. and ser-
vicing via a laboratory multi -media technique was more effec-
tive in improving the performance skill than the conventional
lecture-demonstration method of Instruction.

2. The evidence does not indicate hi any way that multi-
melia will result in improved knowledge about carburetion,

3. Both methods, the laboratory multi - media and conven-
tional lecture-demonstration. of teaching carburetIon were highly
effective in terms of student achievement. This conclusion is
supported by the findings of significant difference between the
pre- and posttest in both the control and experimental groups.

4. Students who received immediate assistance from their
teacher during the course did significantly better in the perfor-
mance skill test than those who did not receive aid.
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The purposes of this study were to (I) analyze the job description and
employee needs as they related to the satisfaction and satisfactoriness of
teachers of Adult Basic Education (ABE) in ten selected ABE programs
in the State of Connecticut; (2) generate an Occupational Reinforcer Pat-
tern (ORP) for teachers of ABE and (3) formulate selection criteria for

teachers of ADE.
Propositions of the Theory of Work Adjustment of the Minnesota

Studio M Vocational Rehabilitation served as the research framework for
the study. The Theory of Work Adjustment hypothesizes that satisfaction
and satisfactoriness in work may be explained through the principle of
work environment individual needs correspondence. The method of ex-
amining this correspondence requires a description of the reinforcement
values of the work environment and measures of an individual's set of
needs, his general job satisfaction and the degree of his satisfactoriness. The
dimensions of reinforcement, need and satisfaction measured in this study
were ability utilization. achievement, activity, advancement, authority,
company policies and practices. compensation, co-workers, creativity. in-
dependence, moral values. recognition, re-sponsibility, security, social ser
vice, social status, supervision - human relations, supervision - technical,
variety and working conditions. The instrumentation for the Theory of
Work Adjustment, the Minnesota Job Description Questionnaire (1,..1.1DQ).
the Minnesota Importance Questionnaire (M IQ) and the Minnesota Satis-
fai.!ion Questionnaire (MSQ). provided the measures for this set of dimen-
sions The degree of satisfactorincss was obtained by means of interviews
with 1/413E directors who were requested to make decisions regarding the
retr,ition and reward prospects of their faculties.

The study was structured in five phases: phase I consisted of administer-
ing the MJDQ at IWO ABE summer institutes for directors of ABE pro-
grams (N = 48). the results of u hich generated the ORP for Teacher, Adult
Basic Education; phase II consisted of administering the MIQ to the teach-
ers in ten selected ABE programs in Connecticut (Isl 107) to obtain
measures of individual needs; phase III consisted of administering the MSQ
to the teachers who had completed the MIQ's to provide the measure of
general satisfaction; phase IV consisted of obtaining the indication of satis-
factoriness for the teachers wno had completed M1Q's (N= 107) and
fv1SQ's (N= 99) and phase V comprised the statistical analysis of the data.

Results of the study were as follows: (I) An ORP for Teacher. Adult
Basic Education was generated; (2) No significant relationship was found
for satisfaction as a function of the correspondence between the reinforcer
system of the work environment and the individuals' needs; (3) General job
satisfaction was found to he relatively high for the total group of ABE
teachers: (4) Statistically significant It's were computed by Multiple-
Regression Prediction analysts for J.11Q scale scores and general satisfac-
tion scores. These results inferred that the significant reinforcers for
teachers of ADE are to be found in the satisfaction of 14 of the 20 scales
studied (Supers ision - Technical, Rcc3i.-,nitic.,n, Co. % orkers. Achievement,
Authority, Responsibility. Ability Utilization. Creativity, Social Service,
Activity, Ve.riety, Independence And Supervision Human
Relations) and (5) Sntisfactoriness, as measured in the study, was not
significant as a nicalerator for either potential or actual satisfaction.

Rocommendmions for futther study were indicated.
Order No. 71.29.916, 58 pszti.
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The purpose of this exploratory study was to investigate

the labor market characteristics of Illinois community college
occupational instructors.

The need for this research was precipitated by the lack of
available information describing the community college labor
market. The lack of data has hampered administrators,teacher
educators, and other leaders in making rational decisions con-
cerning staffing of occupational education at the community
college level.

A mail questionnaire was used to collect data from a strati-
fied random sample of approximately 40 percent of the full-
time instructors in all occupational areas who were identified
in 45 Illinois public community colleges. A total of 276 usable
returns were received which constituted a return rate of 65
percent.

Six principal questions were investigated:
1. What are the major sources from which community col-

lege occupational instructors are employed?
2. What methods have community college occupational in-

structors used in looking for jobs and how did they first learn
of these jobs?

3. What factors have induced community college occupa-
tional instructors working in a previous job to leave and choose
their current job?

4. From what geographic areas have community college
occupational instructors been recruited? Where have they
lived, and where were they born?

5. How have community college occupational instructors
obtained the occupational and educational competencies re-
quired for their teaching field?

6. What are the general characteristics of community col-
lege occupational instructors?

The four major sources of occupational instructors were, in
rank order: (11 eduCation, (2) business and industry, (3) grad-
uate schools, and (4) housewives. A majority of those instruc-
tors who previously were employed in education came from
the secondary level.

The occupational instructors were well prepared as mea-
sured by formal education degrees. Approximately 57 percent
entered community college teaching. with at least a master's
degree. There was a strong tendency for the instructors to
continue their education and in particular for those with the
bachelor's degrees to continue on for graduate credit and mas-
ter's degrees. Approximately one-third were currently taking
courses and 20 percent expect to obtain the r'-ctorate.

*Place summary on this page only.

(City, State)

( ) E.R.I.C. ( )

The two major reasons given by the occupational instructors
for taking their current jobs were, in rank order: (1) chal-
lenging job, (2) increase in salary. The two most important
reasons given for leaving their previous jobs were in rank
order: (1) opportunity for advancement, (2) opportunity for
advancement limited.

The average occupational instructor could be stereotyped
as a thirty-nine year old Caucasian male or female whose fa-
ther was a blue-collar worker. There was a very high inci-
dence of occupational, educational, and geographic state of Illi-
nois inbreeding. The occupational instructors were immobile
geographically but were to some extent mobile ocupationally
as evidenced by a majority who entered full-time community
college teaching in their third, fourth, or fifth career sequence
step.

The two techniques most often used by the occupational
instructors in looking for their current job were, in rank
order: (1) direct personal application, (2) "did nothing arts
was recruited." The two most often cited methods by which
the instructors first learned of their current position were:
(1) "a friend at the institution," (2) "did nothing and was re-
cruited." Friends, relatives, co-workers, and a friend from
the institution, were very effective job search techniques as
measured by an effectiveness index used in the study.

The major implication of the study was that there needs to
be .particular attention given to long-term staff recruitment
and development by 4-year colleges and universities, state
agencies, the federal government, business and industry,
and/or the community colleges themselves.
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Problem: The problem was to analyze and evaluate various operational
aspects of a specific hard-core unemployed training program (ST /EP: Skills
Training and Education Program. General Electric Company. Lynn, Mas-
sachusetts), and to set up a mode! baste to continuing program evaluation.

Scope and limitations of the study:
1. Study was limited to effectiveness of ST/EP in terms of Black

trainee of performance.
2. Primary concerns were the more tangible aspects of performance

such as improvements in retention. absenteeism, tardiness. upward
mobility. and such criteria of employability as output, reliability,
and ability.

3. Trainee viewpoint was derived through informal interview of fifteen
program graduates.

4. No attempt was made to examine v. hat effect the program may have
had on program or post-program dropouts.

5. Few graduates expressed satisfaction with the program. Evaluation
was in terms of too easy. permissive. unresponsive to trainee inter-
ests and needs. too short and too shallow.

6. The program climate was felt by some graduates. to have been less
democratic than the climate experienced in post-ST/EP shop em-
ployment.

Implications:

I. Trainee feelings that individual interests and needs were not being
recognized or met indicated a need for program revision in tnc
direction of closer adherence to andragogical principles and process.

2. The indication that upward mobility is impaired rather than en-
hanced by program training suggested the need for curriculum
review. evaluation. and revision.

3. Permissiveness. easy assignments, and early graduation were not
perceived by the hard-core :rainec to be satisfactory program crite-
ria. Programs should be challenging and have strong face validity.

4. Upward mobility of trainees could be improved by providing more
professional and adequate cow ;ding.

S. Since trainees Mt that co.employees viewed them as being different.
the Hawthorne effect might be employed to excite various types of
performance improvement.

6. ST/EP-graduate disenchantment with job assignments indicated
the need for program design to include placement on meaningful
jobs with the assurance of at least peer -equal upward mobility.

7. The ST/EP image might be enhanced by graduating only the pre-
pared to flow jobs.

8. Trainees appeared to be best motivated by immediately-applicable
learning: hence, program emphasis might best be shifted to skills
training.

9. Training programs should be continually sclf.analyzing, evaluating
and modifying if the diverse and everehanging needs of the hard-
core unemployed are to be met.

*Place summary on this page only.
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Procedure and methodology: Records of three groups of entry-le
employees, ST/EP graduates, Black non-ST/EP subemployed, and white
(expected shop performance) were extracted from payroll and employment
office files and subsequently compared in terms of several measures of
employabilityattrition. absenteeism. tardiness, and upward mobility.
Null hypotheses were tested to indicate significancelevels of relationships.

Less statistically-substantiated indicators of employability such as reli-
ability. output, and ability, were subjected to foreman appraisal. Ranking
(card stacking) and forced distribution were employed.

The trainee viewpoint was obtained through extensive informal. inter-
views between Black administrators and ST/EP graduates after an appar-
ent trust level had been achieved. Interviews were guided by prepared
questionnaires.

Major findings: ST/EP-graduate performance, although in some cases
Somewhat improved over-ST/EP subemployed performance, failed to ap-
proximate white entry-level performance (shop expectancy).

A primary ST/EP target, upward mobility was found to be negatively
related to ST /FP training. A longitudinal study indicated that non-ST/EP
subemployed started at higher rates than ST/EP trainees. and remained 31
higher rates. White upward mobility was found to be significantly higher
than that of either subemployed group.

ST/EP-graduates' evaluations of the program included the following
observations:

1. ST/EP training tended to label the graduate as "one of the bad
guys,"

2. Counseling appeared to be somewhat unprofessional, too little, and
too latefrequently. post facto.

3. ST/EP graduates perceived themselves as being considered different
than other employees.

4. Post-ST/EP job assignments were felt to be bene ith the dignity and
ability levels of the graduate.
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Curriculum change in education is not easily implemented.
When the implementation of curriculum change is not suc-
cessful, it is safe to assume that there are barriers or obsta-
cles to its acceptance. At the core of such barriers to curric-
ulum change would seem to be the individual teacher who is ex-
pected to implement curriculum change. The purpose of this
study was to analyze data pertaining to selected characteristics
of Industrial education teachers and to relate this data to bar-
riers to curriculum change.

Procedure

Research instruments were sent to 300 randomly selected
industrial education teachers at the public high school level
(grades 7-12) in the four corner states of Arizona, Colorado,
New Mexico, and Utah. The teachers completed a demographic
data sheet, and short forms of Swansons Inventory on View-
points on Education and Deripseys Barriers to Curriculum
Charge Que stIonnaire.

The statistical technique which was utilized to establish a
model for the prediction of a profile of the industrial education
teacher who is resistant to curriculum change was stepwise
multiple regression.

Findings

The industrial education teacher who is resistant to curric-
ulum change has the following characteristics as established
by the model.

1. The resistant teacher is divorced, separated, or widowed.
Also, the single teacher is more inclined to be resistant than
the married teacher. 2. The resistant teacher has a minimum
amount of professional preparation. 3. The resistant teacher
has a minimal amount of occuputiaval (trade) experience.
4. The resistant teacher has beer. employed in a large number
of school systems. 5. The resistant teacher has a majority of
his teaching experience at other than the junior high or senior
high school levels. Also. the senior high school teacher is
more resistant than the junior high school teacher. G. The re-
sistant teacher actively seeks out outdoor activities. 7. The
resistant teacher has a low ruir.ual teaching income. 8. The re-
sistant teacher has a high annual total income.
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Purpose: The primary purpose of the study was to deter-
mine differences and relationships among different patterns
for occupational experience. Similar differences among other
factors, such as enrollment of pupils by different vocational
fields, number of years enrolled in vocational courses, size
of community where the pupils resided, sex, and occupational
objectives of the pupils were also studied.

Method: The study included 250 pupils selected as a strati-
fied random sample of 50 pupils from each of five vocational
fields. The sample consisted of five pupils from ten programs
In each of the vocational fields.

Differences and relationships which existed were deter-
mined in relation to job satisfaction, school attendance,school
achievement, and attitude toward preparation for the world of
work. Data were collected by administering Hoppock's Job
Satisfaction Blank, attitudinal inventory toward preparation for
the world of work, a questionnaire, and from official school
records. The vocational teachers administered the inventories.

The data were treated with a one-way analysis of variance
and a t-test when appropriate. Correlations were determined
by Pearson's product-moment coefficients. The Mann Whitney
U test was used to determine differences between the two
groups that were combined.

Findings
I. The instruments used in the study had sufficient reli-

ability. The reliability coefficient was greater than .80 for
both methods used to test the attitudinal instrument. The Hop-
pock Job Satisfaction Blank had a reliability coefficient of .93.

2. Pupils who had received different occupational experi-
ences did not differ significantly in relation to school achieve-
ment and attendance, Job satisfaction, and attitude toward prep-
aration for the world of work. Differences did exist with atti-
tudinal statements that dealt primarily with relevancy of courses
toward preparing for employment and occupational choices.
Pupils who had obtained cooperative experie )ices gave the most
unfavorable responses and differed significantly from most of
the other patterns.

*Place summary on this page only.
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3. There was a significant correlation between job satis-
faction and attitude toward preparation for the world of work.
These two variables were also correlated for pupils who had
cooperative and school laboratory occupational experiences.
The correlation was higher for the pupils who had obtained
school laboratory experiences.

4. There were significant differences in job satisfaction,
school attendance and attitude toward preparation for the world
of work among the pupils according to their enrollment in dif-
ferent vocational fields. These differences did not follow a
consistent pattern but those in occupational home economics
showed the greatest improvement in school attendance and had
the most favorable attitude toward preparation for the world of
work. Pupils in vocational office education had the best job
satisfaction with their occupational experiences.

5. Pupils who resided in large metropolitan areas had a
more unfavorable attitude toward preparation for the world of
work than those who lived in smaller communities. Their dif-
ference in attitude was significant.

6. Pupils grouped according to their occupational objectives
did not differ significantly in relation to any of the variables
tested.

7. The female pupils differed significantly from the males
in their improvement in attendance and attitude toward prepara-
tion for the world of work.

8. Pupils enrolled in their first year in vocational educa-
tion did not have as favorable of an attitude toward pre-
paring for the world of work as those who had been enrolled
for two, three, or four years. This difference was signifi-
cant.
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A major task faging administrators of higher education is
that of providing appropriate educational content via effective
instructional techniques. This task is compounded by the in-
formation explosion permeating our society making education
within the confines of the university campus increasingly diffi-
6At

This study was conducted to identify a model of field-based
student experiences as a discrete segment of an on-campus bac-
calaureate program. The specific off-campus model developed
was a cooperative work education (CWE) program in industrial
technology. Included was a computer-based component selec-
tion system to efficiently select and schedule students for indi-
vidually required experiences within the context of the model.

A research questionnaire was employed in developing the
model and consisted of tasks an industrial technologist might
perform. A Likert-type rating scale, having five alternate re-
sponses, was utilized so that respondents could rate each task
item. A three-step process was executed in the treatment of
the response data which resulted in a definitive, widely applic-
able and viable curriculum model. This process involved cal-
culations of means, two-way classification analysis of variance,
and one-way classification analysis of variance to account for
variables inherent within and between the respondent groups.

A high rejection rate of task items was apparent. Conclu-
sions reached were: (1) The industrial respondent group was
less inclined to accept the broad capabilities and subsequent
function of the industrial technologists as did the educators.
(2) There existed relatively greater diversity among the indus-
trial respondents regarding the function of industrial technolo-
gists than was evident within the education group. (3) Much dis-
agreement regarding industrial technologists' functions existed
between the industrialists and the educators responding to the
research instrument.

The notion of developing a definitive, verbal curriculum
model is educationally sound in that it identifies detailed con-
tent. Concomitant with this, the use of a computer-based se-
lection system guarantees that individual student needs will be
efficiently met relative to the structured model. Thus individ-
ualization of instruction can occur within the context of a clearly
defined curriculum. Order No. 73-12,028, 292 pages.
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The problem of the investigation was to secure answers to questions
about the human aspects of the production function of the American
economy and to draw generalizations which could provide industrial arts
curriculum content. Information was obtained from a study of selected
areas of the literature of economics and industrial social psychology. The
investigation was premised on the assumptions that industrial arts cur-
ricula should he based upon a study of the industrial .aspects of the culture,
that production is the central function of industry, that the human (in
comparison with the lechnuloalcal) elements of industry are deserving of
increased attention by industrial arts. and that the human element has Ikea
most thoroughly studied by the disciplines of economies and industrial
social psychology.

The economics questions to be Answered by the study explored the
mechanisms govermog production iii a price - controlled exchange ccon
omy, the factors regulating the mix and quantity of productive output, the
theoretical explanation of the dynamics of production, and the factors
regulating the mix and quantity of available productive services. Industrial
social psychology questions were concerned with the formation and charac.
teristies of both formal and informal ssork groups. how work groups func-
tion within production organizations, the relationships between individual
workers and work groups, and the kinds and characteristics of supervision
of work groups.

The study of economics was limited to that area known as microeco-
nomics and included the marketplace behavior, interactions, and relation-
ships of products, prices. productive sersices and the aggregates; businesses
and households. The study was facilitated by making several simplifying
assumptions which had the elfe,:t of controlling some of the economic
variables and thus exposing for study sonic of the fundamental mechanisms
of the price-directed econorny.

The study of industrial social psychology was concerned with the social
and psychological influences and interactions which affect workers in the
production function of the economy. The dynamics of both the formal and
informal aspects of work groups were studied as well as the place of the
individual worker in relation ;o work groups. Participation and supervision
of workers were also included in the investigation,

The findings from the literature of the two disciplines were condensed
to their essentials, were slated in the form of generalized conceptual state-
ments, and were cern lied as aceutate in factual content by professors of the
two disciplines at several uimrsitics of the Northeast. The generalizations
were finally rlinked by seven industrial arts educators in terms of their
importance to industrial arts curriculum content.
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3. Students who experienced three or more semesters of
industrial education in high school had more favorable attitudes
toward four of the ten concepts when compared to students who
had fewer semesters.

4. Industrial work experience of six months or more was
not a significant factor that influenced student attitudes tcward
the concepts.

5. Driver training courses in high school or college did not
result in a notable pattern of better student attitudes toward
the concepts.

6. The nineteen students who had taken a safety education
course in college held more favorable attitudes toward four of
the ten safety concepts when compared to the 907 students who
had not taken such a course.

7. Students' attitudes toward the safety concepts were not
significantly more favorable as a result of being associated
with, or experiencing a serious injury.

8. The attitudes of students who had reeeived.thirty or
more semester hours of instruction at other institutions did
not differ significantly toward the ten concepts.

9. No one subject matter area was outstanding in develop-
ing more favorable student attitudes toward the safety concepts.

10. Freshmen students had less favorable attitudes toward
seven of the safety concepts.

11. Sophomore and junior students had attitudes toward the
concepts that were not generally more favorable or unfavor-
able when compared to the other technology students.

12. Seniors' attitudes were more favorable toward five of
the ten concepts.

The four safety concepts, ficusek ping in the Shop, Teacher
"Talking Up" Safety, My Knowledge of Hazards and Remedies,
and My Using Personal Protective Equipment, were considered
to be more important by the students.

Further study was recommended to determine the influence
of similar personal factors and the influence of a separate
safety course.

The purpose of this study was to ascertain attitudes of
undergraduate students enrolled in the School of Technology
at Indiana State University toward ten selected safety concepts
related to educational activities in the shop.

PROCEDURES

The population consisted of the 951 students attending one
or more industrial education courses at Indiana State Univer-
sity during the fall semester of 1970.

The instrument was a form of the semantic differential.
The concepts of safety were determined by reviewing the lit-
erature for the thirty most mentioned concepts and reduced to
fifteen when rated by industrial education teachers. The clarity
and general meaning of the remaining fifteen were checked in
a pilot instrument. A revised pilot instrument indicated those
ten concepts considered most suitable.

Specific concepts rated by the students were: 1. Instruction
in Proper Handling of Tools and Equipment. 2. Instruction in
Safe Handling of Materials. 3. Teacher Exhibiting Good Safety
Habits. 4. Housekeeping in the Shop. 5. Teacher "Talking Up"
Safety. 6. My Knowledge of Hazards and Remedies. 7. Eye
Safety. 8. My Attitude Toward Safety. 9. My Using Personal
Protective Equipment. 10. Procedures for Lifting.

The classification variables used were: age, marital status,
high sc'iool industrial education courses, industrial einploy-
talent, high school driver training, driver training in college,
college course in safety, physical injury, injury witness, se-
mester hours transferred, hours completed in a technical area,
hours completed town a degree, and area of major interest.

The urn randomization technique was used to compare the
mean differences of 100 randomly selected equivalent size
groups to the mean difference of scores of each variable group.
The 105 level of confidence was used to reject the null hypoth-
esis in forty-six of the 217 comparisons of group attitudes to-
ward the concepts of safety.

FINDINGS AND CONCLUSIONS

1. Students over twenty-one had more favorable attitudes
toward four of the ten safety concepts compared to younger
students.

2. Married students' attitudes were more favorable than
unmarried students toward eight of the ten concepts.

*Place summary on this page only.
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Purpose: The primary purpose of this study was to appraise
the Mechanical Technology program in the College of Engineer-
ing and Technology at Bradley University and to identify indus-
trial roles of its graduates. information was obtained, by ques-
tionnaire; from 119 industrially employed graduates of the
program

Procedure: To achieve the primary purpose, a combination
closed form open form questionnaire was developed and
mailed to 211 graduates of the program. From the responses,
119 graduates currently employed in industrial oositions were
selected for the basis of the study. The areas included in the
questionnaire were: General Information, Job Description,
Education, Continuing Education, Job Satisfaction, Curriculum
Evaluation, and Curriculum Recommendations. Supplementary
data were obtained from related research and literature.

No hypotheses were tested, as the questionnaire was de-
signed soley to discover the scope and nature of the Mechanical
Technology Curricula.

Participating respondents by graduating years were 17,1966;
25, 1967; 32, 1968; 34, 1969; and 48,1970. Analyses of ques-
tionnaires were made and classifications, sub-classifications,

job titles, department titles and evaluation suggestions were
developed from requested comments and responses.

Major Findings: 1. Engineering activities as job responsi-
bilities were reported by 71 of the 119 respondents. 2. Promo-
tion or advancement had been experienced by 60 percent of the
respondents. 3. Average current salary was about $2,000 more
than the average initial salary. 4. A vast majority (87.4 per-
cent) responded that they were adequately prepared for their
initial industrial position. 5. Most (82.3 percent) felt thetr
college preparation was equivalent to that of their colleagues
and to those from other degree programs at Bradley Univer-
sity. 6. Significant recommendations from respondents were:
(1) to increase the emphasis on communication skills, (2) In-
clude more actual industrial cases in class work, (3) make
engineering courses available, and (4) maintain same basic
program.

*Place summary on this page only.
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Conclusions: 1. Although the graduates of Mechanical Tech-
nology have had somewhat limited time to establish profes-
sional careers, the study notes that graduates have been ac-
cepted in professional job titles and have made significant
advancements within the industrial milieu. 2. Opinions ex-
pressed by graduates of the program concerning their under-
graduate preparation indicated that they believed it compared
favorably with other baccalaureate degree programs offered
at Bradley University. 3. Several of the responses, considered
together, indicated that graduates had achieved a high degree
of professional satisfaction and were stimulated by their work-
ing colleagues and their industrial roles. 4. Respondents in-
dicated that more emphasis should be placed on speech, com-
munications, and technical report writing in their curriculum
course work.

Recommendations: 1. Increased emphasis should be placed
on achieving national and local recognition of Industrial Tech-
nology programs arid the industrial role capabilities of grad-
uates from these programs. 2. Technical writing and com-
munication skills should be required to a greater degree in
the curricula and= an integral part of curriculum course
work. 3. The finding as reported by the graduates should be
considered in future changes that are proposed for the Me-
chanical Technolory Curricula at Bradley University. 4. A lon-
gitudinal study of the respondents should be made at periodic
intervals to assess the graduate's professional advancement
as well as his future views concerning the curricula. 5. Addi-
tional studies of Industrial Technology graduates from other
programs should be made to more accurately ascertain the
scope of required curricula and industrial utilization of the
graduates. 6. The structure of the Mechanical Technology
curricula at Bradley University should be retained as nearly
as possible in its present form.

Order No. 73-10,878, 228 pages.
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The purpose of this study was to create an instructional
model which would improve a student's understanding of the
operation and application of electronic circuits, and to increase
his laboratory skills through the use of a systematic approach
involving audio-tutorial techniques. A model for laboratory
experiments on electronic circuits was suggested for imple-
menting this systematic approach.

There are eleven main components of the model developed:
1. Preliminary work by a student based on handouts and

assigned reading, including calculations of electrical perfor-
mance that will be measured in the laboratory experimenta-
tion.

2. Use of audio-tutorial techniques in the theoretical anal-
ysis of the circuit and its applications.

3. Use of an oscilloscope as a powerful medium in study-
ing electronic circuits for scanning the output characteristics,
displaying waveshapes at various points in the circuit, or scan-
t:in..: the actual transfer characteristic of the circuit; that is,
thy output voltage as a function of the input voltage.

4. Use of guides and flow charts describing the experiment
procedure (optional).

5. Creation of conditions for a student's active involve-
ment in the experimenting process--letting him take part in
the `design' of the circuit by calculating some missing com-
ponents and provi. .ng immediate feedback for reinforcement.
measuring the circuit operation and getting expected results
during the experimental process frequently provides a student
with successful experience; this increases his involvement.

G. D.C. (Direct Current) and A.C. (Alternating Current)
measurements of the circuit's operation and comparison to
Frecalculated values of voltage, current, or amplification.

7. The use of an experimental analysis of the circuit; a
of laboratory and theoretical investigation of the

circuit's reaction to external or internal changes imposed on
it, like changing feeding, voltages, loading, environmental cir-
turnst;uices (temperature), or changing the values of its in-
ternal components. It an Intenralen circuit is under experi-
ment. only external chances are investigated.

8. 'to keep in touch with the runi world, the student is shown
a few typical practio.il applications of the circuit at this stage;
the newly learned details ilf the circuit are investigated under
real conditions. It is recommended that (»edit' be utilized for
application demonstrations if 'live- practical circuits are un-
available.

9. College-level students are asked at this stage to design
adequate modifications to be introduced into the circuit in order
to satisfy newly imposed ct.nditions of operation.

10. The posttest in any format (oral, written, performance,
or in a combination of the three testing forms} is to be taken
right after the experiment procedure.

Microfish
11.

different levels (i.e., engineering, community college, tech-
nical school).

The model was applied to the "Electronic Devices Labora-
tory" E.E. 484 (senior level) in the College of Electrical En-
gineering at Michigan State University during Fall Term, 1972.
A total of 108 students was divided into ten lab sections. Five
of the sections (treatment groups) used the suggested model to
perform their lab experiment: The Schmitt TriggerTheory
and Applications. This lab experiment was scheduled to last
two weeks, for three hours weekly. The other five sections,
comparison groups, performed the same experiment under the
traditional method of experimentation. The treatment groups
had three instructors, and the comparison groups had two other
instructors.

The following items were prepared to be used in the Schmitt
circuit experiment:

1. Theory Sheets, including the Schmitt circuit theory and
applications.

2. Experimental Procedure Sheets.
3. A glide -tape presentation of the Schmitt analysis and

applications.
The experiment was evaluated by four tests: a pretest, a

posttest, a retention test (given one month after the posttest),
and a student attitude test. An instructor's evaluation form
was filled out by the three treatment group instructors. The
results of the four student tests were analyzed statistically,
utilizing the CDC 3600 computer at the Michigan State Univer-
sity Computer Center. The Finn Multivariate Analysis of Vari-
ance program was employed in the analysis.

The main findings of the statistical analysis were summa-
rized:

1. No significant difference (p<0.0544) was found In the
mean scores of the pretest when comparing the treatment and
comparison groups, indicating equivalence of groups at the be-
ginning of the lab experiment.

2. Significant difference in the posttest (p<0.0004) and re-
tention test (p"0.0001) between the treatment and comparison
groups indicated that the members of the treatment groups
learned and retained more than students in the comparison
groups.

3. No significant difference was found in the mean scores
within the treatment groups (r.0.8151) and within the compari-
son groups (p"0.7023) in any of the three tests (pretest. post-
test, and retention test).

4. Members of the treatment groups held a significantly
(p<0.0120) more positive attitude toward experimentation by
means of the model than members of the control groups held
toward experimentation through the conventional method,

In the Instructor's Evaluation Form. the treatment groups'
Instructors reported a favorable reaction regarding the appli-
cation of the model in the electronics laboratory.

Order No. '73-20,419, 236 pages.
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This study is designed to: (1) compile a data base of en-
rollment data and demographic data of graduates from the trade
and industrial programs at Hinds Junior College, Raymond,
Mississippi, and (2) gather data that may be used logically and
effectively to evaluate the course content for each of the trade
and industrial training programs.

The study population consisted of 345 graduates from 13
trade and industrial programs during the 1968-69, 1969-70,
and 1970-71 academic years. The research for this study was
addressed to the three broad areas of enrollment data, demo-
graphic data cf the graduates, and program evaluation as pro-
vided by r?ports from graduates, Craft Committee members,
and industrial employers of graduates of the 13 trade and in-
dustrial programs.

The primary-source for enrollment data were the instruc-
tors' monthly reports and the final reports to the Vocational
Division of the Mississippi State Department of Education. The
demographic data were obtained entirely from student person-
nel files. A questionnaire was used to survey the graduates,
Craft Committee members, and the industrial employers con-
cerning program evaluation.

The student copulation in trade and industrial programs in-
creased by 231 students (39.3 percent) from the 588 students
enrolled in 1967-68. The data indicate that the number of sec-
ond -year students remained fairly constant -162 in 1963-69,
169 in 1969-70, and 163 in 1970-71. Therefore, the increases
in enrollment were provided primarily by the initial enrollees.

Demographically the graduates were 30 percent veteran, 70
percent non-veteran, 98 percent males, 2 percent females. The
range of ages was from 15 to 64 years of age. The mean and
median ages were 23.3 years and 20 years respectively. The
educational levels obtained by the graduates prior to enrolling
in vocational school ranged from third grade to college grad-
uate with a mean level of 11.3 and a median of 12 years of for-
mal schooling. Thirty-three Negroes (9.6 percent) graduated
during the time span of this study. The remaining 312 grad-
uates were 305 Caucasian males and seven Caucasian females.

The mean grade-point average was 2.72 based upon a four-
point system. Generally, students who graduated within the
expected time performed at a higher level than did students
who required longer periods to fulfill graduation requirements.

The mean rating for training programs ranged from 3.2 to
4.5 by the Craft Committees and from 3.3 to 4.6 by the grad-
uates based upon a five-point scale. A mean rating of 3.7 was
provided by the graduates and by the Craft Committees for the
13 programs. The results obtained from the employers ratings
of the graduates reveal a marked similarity to the rating pro-
vided by the graduates and Craft Committees. The rating fur-
nished by the employers of the graduates ranged from 3.0 to
4.1 with a 3.7 mean rating.
*Place summary on this page only.

It is recommended that the Vocational Department at Hinds
Junior College develop and initiate a program of student re-
cruitment which will provide an increased enrollment in all
trade and industrial programs. It is further recommended that
policies and procedures be developed %villa! will bring about a
substantial increase in the retention rate of first year students
for the second year of formal training and consequently cause
an increased number al graduates in each of the trade and in-
dustrial programs.

It is recommended that either modification be made in ex-
isting programs or new programs be developed so that the
skills taught in trade and industrial programs will be suitable
and inviting to the female population. A concerted effort should
be made to recruit female students for the several existing
programs which provide training suitable for female enrollment.

Order No. 73-11,930, 263 pages.
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The relationship of those individuals engaged in technolog-
ical occupations in the United States has been identified as a
continuum or technical spectrum. Many authors use a graphical
representation such as the ono shorn below to illustrate the
technologist's occupational level with respect to a technical
spectrum.

A. S. Degree B. S. DegreeCraftsman Engineer ScientistTechnician Technologist ;

FIGURE 1

TECHNICAL SPECTRUM

The purpose of this research study was to ascertain the re-
lationship between industrial and engineering technologists in
forming the internal framework for the technologist's segment
in the spectrum of technical occupations.

On the basis of the expressed opinions of engineering and
industrial technulii4ists, technology educators alld the immed-
iate sup rvicors of the technolocists. the tollowing conclusions
and recommendations acre made.

The relationsWp between engineering technologists and in-
dustrial technologists in the spectrum of technical occupations
can be represented as shown in Fioure 2. Although there ,s

A. S. Degree
Technician

3

B. S. Engineering
Technologist

_B. S. Industrial
Technologist

Engineer

FIGURE 2

RELATIONSHIP OF
ENGINEERING AND INDUSTRIAL TECHNOLOGISTS

not complete agreement on the exact positioning of the division
line, there is a significant difference between the industrial
technologists' and engineering technologists' position in the
spectrum of technical occupations.

Engineering technologists anti industrl?1 technologists cannot
be combined into one classification. The two technologists oc-
cupy different positions on the technical spectrum, perform dif-
ferent job functions in industry and require different and unique
carriculums for their training.

*Place summary on this page only.
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Engineering technology can be viewed as extending the spe-
cialized training time for the technician to four years. The
program content required for the training of engineering tech-
nologists is aimed at providing support for engineering activities.
The emphasis in the program content for engineering technolo-
gists is one of "specialization' which requires a greater math-
science-technical content..

The uniqueness of industrial technology results from its ef-
fectiveness in combining courses from other professional areas,
especially business and supervision. The four-year baccalau-
reate degree in industrial technology is not usually designed to
further specialize the student but to provide him with a broader
educational background. The industrial technologist is most
likely to hold an industrial position in manufacturing and produc-
tion control.

While some overlap and proliferation of program content and
job function seems to exist between the engineering and indus-
trial technologists, the two areas are distinctly different in ob-
jectives, the two types of technology should not be combined into
a single technologist training program, and the technology cur-
riculums should not provide the same content or train for the
same occupational function.

Engineering technology and industrial technology should re-
main separate and unique programs, not only between themselves,
but also respectively from engineering and industrial arts.

Order No. 73-7104, 137 pages.
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The Problem

The purpose of this study was to develop a four-year college curriculum
that would be of the greatest value to future fluid power technologists and
their employers. The study had two distinct objectives: To determine what
existing college courses would be of the 'nest value to future fluid power
technologists, and to determine what topics or units should be incorporated
into the various fluid power courses.

Procedures

The sample for this study consisted of sixty Industrial Consultants
randomly selected from a current listing of American fluid power manufac-
tures and distributors. A questionnaire was developed and mailed to the
consultants that listed a number of college courses and fluid power topics
thought to be pertinent to the success of future fluid power technologists.
Fifty-two of the sixty manufactures and distributors responded for a return
of eighty-seven percent. These Variables were assigned a live-point rating
scale to be evaluated by the Industrial Consultants. The variables with the
highest mean scores were chosen for inclusion into the fluid power cur-
riculu:n.

Sumriary.

The following is presented as a summary of the major findings of this
study.

1. The most valuable business courses for inclusion in a fluid power
technologist program concern ritarketin?.. business cummunica.
tions. human relations. and industrial management.

2. The most valuable mathematics courses as rated by the Industrial
Consultants acre college aleebra and trigonometry.

3. Genera; Voysics, analyti.,:.11inechanics, electronic circuits, and ther-
modynamics %ken: rated as courses most valuable in the physical
science block.

4. The most valuable tee:mica! :elated courses were technical writing,
industrial electricity. applied eleetr:eity, and principles of machine
desig.n.

5. The topes rated /ugliest in the basic fluid power block were princi-
ples of hydraulics. baste principles of pneumatics, and principles of

power hydratshcs.
6. The topics rated of most value in the hydraulics block included

analysis and tiuuble.,bootinr hydraulic circuit design, and basic
fluid

7. 'cite most valuable levies in the pneumatics block were physical
principles. Neuman: directional control valves, and solenoid

8. Fluid fluid's.: control systems. and scissors were rated of moo
aaluc in the nutmeg

*Place summary on this page only.
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Conclusions

The following conclusions appear feasible based on the findings of this
study.

I. A college degree is important for entrance into the fluid power
technologist field.

2. A good background in mathematics and the physical sciences is
necessary for success as a technologist in the fluid power field.

3. The ability to apply theoretical knowledge - working with one's
hands - is highly desirable for technologists

4. A real need is felt for well prepared men to enter the fluid power
field.

S. Communications, both verbal and in writing, is necessary for suc-
cess as a technologist in the fluid power (It'd.

6. The ability to work with people is important for a fluid power
technologist.

Recommendations

1. The courses rated highest by the Industrial Consultants should be
included in the curriculum within the. framework of each institu-
tion's requirements.

2. Courses that des clop the student's understa/tding of human nature
are highly recommended.

3, If the institution has a well developed indusn'al technology or
industrial education program for support, the addition of four
courses would be needed to prepare students for entrance into the
fluid power held. These courses arc introduction to fluid power.
applied hydraulics. applied pneumatics, and fluidics. If the institu-
tion does not have one or both of these rubrams, it will be necessary
to further develop an adequate background of theory and practice
for their students.

4. Analysis and trouble-shooting of circuits should be taught in all of
the fluid pawn courses.

5. It is recomnseuded that the first two fluid power courses be made
mailable to students majoring in other areas of technology bezaasa
fluid power Las become so universal in application to all indult-ill
fields.

Order No. 72-29463. 103 pales.
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The purpose of this study was to investtgate the affect ef vocational
curricula upon certain desirable progrum outcomes. Specifically, arr.wei.
were sought to the questsons of whether or not increasing numbers J.
months or specific socaonnal educition, up to graouanon from a
curriculum (I) leads to (Limier student employment ni phs more relied
to the training program undertaken, (2) results in greater employment
3attsfactormos. and (3) leads to greater employment satisfaction.

A number of researchers Fuse investigz...ted the affect of vocational
education on occupational status. In general, vocational programs !lase
been found to have a positive affect upon this criterion measure. The ts%ia
other criterion measures. employment satisfactoriness and employment
satisfaction. have been less often studied.

DESIGN

The study population and sample was derived from the population of
Project MINI-SCORE, a longitudinal study' of the effectiveness of various
pre-enrollment measures to assist in the counseling of potential post-high
vocational students into suitable occupational programs. The present study
population consisted of 642 students who applied and were admitted into
one of twenty-four Minnesota Area Vocational Technical schools between
September 1, 1966, and Nos ember 30, 1967.

Three occupational clusters were selected for study: (I) a technical
cluster. (2) a skilled cluster, and t3) a clerical cluster. The students in these
clusters consisted of approximately equal numbers of program graduates
and drop-outs.

Prior to admission to the vocational schools. all students had been
tested with the Project MINI-SCORE testing hatteiy, which consisted of
measures of vocational a0aucles, vocational interests, personality. voca-
tional maturity, employment - related needs. and a personal information
form.

One year after graduation, the graduate groups were followed-up with
a mailed questionnaire to determine their employment status. For those
who were employed. scores on the Minnesota Satisfaction Questionnaire
and Minnesota Satisfactoriness Scale were determined. The drop-out
groups were followed up during approximately the same time period as
their graduate peers.

There were two s 36ot-des employed to measure treatment. These were
(I) number of months employed, and (2) whether or not graduated. An
index of the relatedness of the job to the former training program was also
included. in all, information on each individual consisted of 79 measures
of independent variables and 3 measures of criterion variables.

Analyses of the data were performed separately for each of the three
occupational clusters. The criterion variable of occupational status was
tested using a chi-square lest for independence between the graduate and
the dropout groups. The criterion variables associated with employment
satisfactoriness and employment satisfaction were tested by regression
analysis. using a coy ariance design. In this analysis, a "full" then a "re-
stricted" model were constructed for each occupational cluster, and an
F-ratio was calculated to determine the ability of the treatment alone to
predict the criterion.

*Place summary on this page only.

Brief Findings

There was a significant relationship between amount of vocational edu-

cation received and occupational status. Members of the graduate sample.

for all three occupational dusters, were more likely to be employed in an
occupation related to training than were the drop-outs.

There was no significant relationship between amount of vocational
education received and either measured employment satisfactoriness or

employment satisfaction, when several selected pre-enrollment variables

relatta to each of these criterion were controlled. This was true for all three
occupational dusters, regardless of whether or not the relatedness of the

job to the training program was taken into account.
Order No. 72-27.818. 97 pages.
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Recommendations
The purpose of this study was to collect. analyze, and com-

pare data relevant to first aid practices and supplies in indus-
trial arts education and to compile the information into guide-
lines for the industrial arts field.

Procedure

The following five hypotheses were tested:
Hypothesis 1: There is no significant difference between

the first aid practices by administrators and industrial arts
teachers.

Hypothesisl: There is no significant difference between
the opinions of administrators and industrial arts teachers on
first aid practices.

Hypothesis 3: There is no significant difference between
the practices designated by administrators and industrial arts
teachers on first aid 5'.Ipplies.

Hypothesis 4: There is no significant difference between
the opinions of administrators and industrial arts teachers on
first aid supplies.

Hypothesis 5: There is no significant difference between
opinions and practices designated by administrators and indus-
trial arts teachers as a single group.

Analysis

An analysis of variance and the chi - square test of indepen-
dence was used to analyze the data Analyses were made using
data from administrators and industrial arts teachers.

Findings

Total Population: For the total population it was found that
first aid practices of administrators and industrial arts teachers
were independent of their opinions retarding the practice or the
desirability of the practice when taken as a single group.

There was a high degree of agreement among administrators
and industrial alts teachers on first aid practices and opinions
as It related to the practice. On SO:11 e qaestions there was a
statistical difference between administrators and teachers;
however, the differences were not practical ones.

*Place summary on this page only.

1. Research should be conducted to ascertain why many in-
dustrial arts teachers feel that many of the first aid practices
in this study did not apply in their shops and laboratories.
2. Consider the use of the first aid practices and in the guide-
lines as a model to be followed by administrators. 3. Similar
research should be conducted in other school districts and
states using the checklist of first aid practices and supplies
developed as part of this study. Order No. 73-059, 125 pages.
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Purpose of Study: To investigate the development of interchangeable mass manufacturing
in the American small arms and clockmaking industries from 1795 to 1825.

Source of data and method of study: An historical/descriptive approach was taken with
balanced emphasis on topical and chronological development. An invebtigation of
the literature was conducted, and selected museums, historical agnecies and public
and private historical institutions were contacted. Information was then syn-
thesized according to topical and chronological development.

Findings and Conclusions: The following conclusions were reached as an outgrowth of
this study:

1. The earliest attempts to achieve interchangeable mass manufacturing were of
European origin.

2. The achievement of interchangeable mass manufacturing in the American small
arms and clockmaking industries was traceable through a series of stages.
Fulfillment of the system was complete by 1825 in both industries.

3. No individual could be credited with being the sole American innovator of
a system of interchangeable mass manufacture. The development of the system
in the small arms and clockmaking industries was the result of the accumulation
of advancement in manufacturing techniques by numerous manufacturers and
inventors.

4. Development of the system of interchangeable mass manufacturing included the
introduction of numerous production machines and techniques for which patents
were obtained.

5. The small arms and clockmaking industries employed similar principles in
manufacturing techniques. Specialized single-function machine tools driven
by an external power source were systematically arranged to allow for reduction
of the manufacturing process to a series of single production tasks. Both
industries developed systematic gauging and inspection techniques, component
sub-contracting, and a division of labor based on specialization by 1825.

6. The trend toward interchangeable mass manufacturing resulted in substantial
increases in the production volume in both industries. Increases in production
levels may be seen due in part to reponse to market demands, as well as the
result of advancements in production efficiency due to technical refinement of
production processes.
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This study was concerned with developing a procedure for quantita-
tively describing a junior high school industrial arts program in a la:-ge
metropolitan school district in terms of contemporary thinking regarding
teaching personnel, instructional program and facilities. and 2pp!y ing the
procedure to the program in the Philadelrhia public schools.

Characteristics of a colli(rnNral y )untor high school industrial arts
program and evaluative criteria were derr.'ed from iitcratur.: :n the field and
then evaluated by a jury of thirteen persons drawn ire-4111131mnd), state and
local levels. A General tof..rm.ation Form. tr.1,::N1,:v. Ci eck Last
wry:Anon Check r,: later. re.illtiny Criteria and
for reliability. The lin...ral Infxmation 'room sk as co;:irIcled by 116 indu%.
trial arts icacherh to 2.3 schools The ini.ecc,,,ator cad.. teacher
observed him teaching and completed the approprritc forms. Da;a from the
forms were processed by compmer and conslusians %ere drawn in icrin%
of relative strength of the identified characteri,,tics.

Conclusions

1. The instruments developed in this study have reliability coefficients
that are generally. acceptable

2. City industrial arts teaches appear to be generally competent in
directing stt:dent acti.uies and base desirable personal characterist.c., but
too many teachers have subsrmdard certification.

3. There is a need to imr ro% e the preparation and professional doe'.
opment of teachers as Indic. cod by the failure of most teachers to a) plan
and organize instructional activities on the bask of established objectives
and b) keep abreast of Current philosophical concepts and trends in teach.
ing practices.

4. There is insufficient time allotted to industrial arts in the junior
high school curri:ulum.

5. The industrial arts program is loosely organized on a city -wide
basis.

6. The program generally has the support of the principals. but there
is a need fdr principals to participate more actively in prugram improve.
men!.

7. Instructional content is strong in manipulative activity, but ob-
served practices are narrow in scope, and there is a need for more guidance
and safe:y education.

S. Laboratories are too small for normal size classes.
9. Major equipment is generally in good condition, but there is a need

for a more definite replacement schedule
10. Small tools and supplies are generally adequate.
II. There is a need for improvement in the quantity, quality and variety

of reference materials for students.

*Place summary on this page only.
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Major Recommendations
I. Instruments such as those developed in this study should be applied

to other large cities.
2. The instruments should be applied to the Philadelphia schools

annually to determine the extent of change occurring in the program.
3. To decrease the number of teachers with substandard certifieation,

local recruitment efforts should be intensified.
4. Teacher training programs should place greater emphasis upon

how to a) establish objectives, b) develnp a program consistent with the
objectives, c) implement the program, d) plan and conduct program evalu-
ation and e) develop a professional commitment to teaching.

5. A local in-service teacher training program shoulri be provided to
assist teachers in developing the competence and motivation for program
improvement.

6. Existini scbedeling procedures should be e-.amined and revised to
provide mare time for industrial arts.

7. Pragram improvement at the classroom level should be directed
towa-d a) establishment of objectives, b) evaluation cf the program in terms
of the objectives, and c) revision as needed.

S. Guidance and safety education should receive greater emphasis.
9 New laberatorie; should meet or exceed standards established by

the Pe nnsylvania Department of Education.
10. Renovations of existing laboratories should provide more space

where possible.
11. A definite plan for equipment replacement should he initiated.
12. Teachers should make greater efforts to acquire and use reference

materials.
Order No. 72.27,215, 217 pages.
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The purpose of this study was to investigate the relationship between
Cooperative Education students and students not in the Cooperative Edu-
cation program. An attempt was made to determine what effect. if any,
participation in the Cooperative Education programs had on the level of
academic achievement of Cooperative Education students as determined by
percentile scores made on the FIcrida Statewide Twelfth Grade Testing
Program (FSTGTP).

Two groups of students were studied. The groups consisted of (1) all
students in the Diversified Cooperative Training (DCT), Distributive Edu-
cation (DE), and Cooperative 1.3usiness Education (CUE) programs of Polk
County who participated in the FSTGTP in the Fall of 1970 (N.--453), acid
(2) all other seniors in the same county who participated in the FSTGTP
in the Fall of 1970 (N=.2422).

Data were analyzed by use of analysis of variance for one-way design
to determine if there were any statistically significant differences between
the groups. The same test was used to determine if there were :y statisti-
cally significant differences between non-white, white, 'wile and female
students in each of the groups. Comparisons were mad: on the total percen-
tile scores made on the FSTGTP. General Linear 1-1:epoithesis was used to
test hypotheses of the independent variables and the interaction aroduccd.

Statistical asien
The statistical design used for the experiment was a 2 x x 2 x 2

factorial with four filed factors. The follow me variables were considered:
Program., Cooperato e Education and Nut Cooperative Education; !lace,
White and NonWhite; Sex, Male and Female, IQ. Iligh (109 and above),
Medium (00-103), and Low (89 and below).

Findinss

The one-way analysis of variance staii.,tieal tests did initially show
statistically significant daerenees in the proerams with the Cooperative
Education group scot ing significantly lour mean scores than the Non
Cooperative Education group in all except the how IQ scores. llo vever,
when a complete four-factor analysis was wide including 1Q. Race, Sex,
Program, and their interactions. the folloa ine findings were

1. There were no sit:idle:int differences between Cooper:1:k e ;Ind Non-
Cooperative Education programs on their mean percentile scores
made on the ESTGTI', w hen the ellcrts of Sc.s, Race and IQ were
accounted for.

2. There were no significant differehees between male and female stu-
dents in the Cooperative and Non-Cooperate. e Education programs
on mean percentile scores made on the FS f GTR.

3. No significant differences in interaetions were noted at .05 except
that of Program x Race x IQ.

4. Significant differences were noted between levels of IQ and Race
(.05).

*Place summary on this page only
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Conclusions

I. Cooperative Education students as used in this study JD not differ
significantly academically as measured by the FSTGTP from those
not in the Cooperative Education program and therefore should be
considered as college material.

2. Academic achievement of Cooperative Education students was not
impeded by participation in a Cooperative Education program.

3. Requiring high school seniors to take college preparatory courses
for college entrance, based on the FSTGTP, is not justified nor is
it realistic.
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Students from sending schools indicate significantly
greater program effectiveness in meeting their self-perceived
interests and needs than students from the receiving schools.
An interaction effect of type of school by sex was also
shown.

'tesults give evidence of high student awareness of AVS
program offerings and opportunities by both participators and
non-participators. No difference was found between students
who come from sending schools and those from receiving
schools; and no difference according to the sex variable was
demonstrated in awareness. Although high student awareness
was evident within the total sample, differences significant at
the .05 level were shown between participators anci non-partic-
ipators. Participators demonstrated greater awareness.
An interaction effect of type of school by sex indicated that
females from receiving schools were more aware than the
othe: three groups.

Exploration of counseling and guidance teac iques and pro-
cedures used by schools to enhance awareness re...ealed in-
congruence between the procedures used by the school and
those reported by students to be effective sources of informa-
tion of AN'S program offerings and opportunities. According
to students, the school utilizes such procedures as assembly
programs., printed materials, and speakers to enhance aware-
ness. Students indicated that their source of information about
AVS programs were individuals such as peers already in the
program, the counselor, and members of the AVS staff. [n
general, school techniques listed were group techniques which
were formal and impersonal. Student focus on significant
sources of inlormation was on individuals through personal
contact. and informal interaction.

Findings also give indication that although perceptions
o[ vocational education programs have improved in very re-
cent years, their image still reflects unfavorably biased
attitudes. The stigma still prevails that vocational training
at the secondary level is designed for those who are not
academically inclined. Thus, vocational training is not applic-
able to the total student population.

Order No, 13-21,115, 143 pages.

This study investigated the effectiveness of area vocational
school programs as they relate to self-perceived interests and
needs of students. A determination of the level of student
awareness of area vocational school programs was made.
Counseling and guidance procedures used to enhance student
awareness for vocational development were explored.

Method of Procedure

To secure pertinent data, it was necessary to develop an
instrument to which students caul,: respond. Tlits was done,
and a field test of the questionnaire ascertained its proficiency
in securing the desired type of information. Data from the
Texas Education Agency was usco to determine the area voca-
tional schools in Texas which met criteria for involvement in
the study. From this group 8 receiving schools and 22 sending
schools were randomly selected. The student sample included
672 randomly selected subiects. Half were participators in area
vocational school piograres, and ball were non-participators.

The questionnaires yielded information from which an over-
all score for program effectiveness and student awareness was
derived for each student in the sample, An analysis of vari-
ance, three factor design, ,vas used to compare the dependent
variables of program. effectiveness (PES) and student aware-
ness (SAS). The three factors were participation, type of
school, and sex. Scheffe's method of multiple contrasts was
used to determine specifically which groups differed and to
what degree.

Presentation of Findings and Conclusions

Data from the study demonstrates sienificant difference In
program effectiveness bet' .\ een pars,it.,ators and non-partici-
pators in the area vocational school. Subyects who participate
in the AVS program report that the vocational tramine which
they receive is highly effective in meeting, their sell-perceived
Interests and needs. Non-participators, involved in educational
programs other than in the AVS, report medium etfectiveness
of these programs in meeting their individual interests and
needs. In addition, non-participators perceived the AVS pro-
gram as less effective in meeting student interests and needs
than did those who were enrolled in the program.
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A technique was developed for providing transfer-of-train-
ing from a form of 'audiovisual pretraining to a simulated in-
strument flight task. A light aircraft instrument trainer with
simulated motion (i.e., the Link GAT-1) was used to provide
the training environment for the transfer task. Ss were re-
quired to make 500 foot per minute climbs and descents to a
given altitude, and to maintain level flight under simulated
rough air conditions.

An Audiovisual Cockpit Trainer (ACT) was constructed to
provide the pretraining sequences. The ACT was designed to
represent the GAT-1 cockpit and provided! (1) wheel control:
(2) a rear-projection screen which represented the instrument
panel of the GAT-1: and (3) response indicator lights which
were used for feedback purposes. Ss made open-loop wheel
(pitch) responses to 35mm pictures of instrument configurations
displayed on the ACT "panel" by rear projection. Programmed
slide sequencing and audio instruction were provided by a cas-
sette tape programmer.

To provide a methodology for representing the continuous
flight task in discrete terms, mutually exclusive "categories
of flight" were defined. Each category described a high prob-
ability instrument configuration and required a control response
which would initiate aircraft movement toward a desired cri-
terion condition. Through differential sequencing of flight cate-
gories during pretraining, two basic modes of pretraining were
explored. One group of 15 Ss received pretraining in flight
categories which were sequenced in a natural task order, while
a second group of 15 Ss were trained in the same flight cate-
gories presented randomly. A third, or baseline group of 15
Ss, received no pretraining on flight categories, but did receive
a form of pretraining which acquainted Ss with single-instru-
ment reading skills only.

Based on measures of transfer performance, it was con-
cluded that both sequenced and random forms of flight category
presentation appear effective as pretruining techniques. Cor-
relational comparisons between pretran.:: a7-.:1 transfer
gest that random pretraining benefits early transfer perfor-
mance while sequenced pretraining benefits late transfer
perform:nice. Considering the positive :hidings of the study.
it appears that this form of least-cost -audiovisual pretraining
Would be effective in a flying trjinin pr. rim. Enhanced
training :ma cost-eilectivoiess could result trout an improved
control in the early learniro: Lnvironitie.a. and better utiliza-
tion of more sophisticated training devices.
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This study was undertaken to determine selected character-

istics of students enrolled in Utah senior vocational classes
and to identify ways in which vocational students were either
the same or different from their non-vocational peers. The
variables of particular importance v.ere sex, place of resi-
dence, intelligence, academic achievement, socio - economic
status, self-concept of academic ability, self-concept of voca-
tional ability, and perceived parents', friends', rind teachers'
evaluations of academic ability. The influence of the variables
intelligence, sex, place of residence, academic achievement,
and socio-economic status upor. the self-concept variables was
of specific interest,

The population samples were Utah Inch school seniors.
Four sampling techniques were employed: (I) cluster sampling
of total schools and total classes, (2) stratified sampling of vo-
cational specialties and place of residence. (3) random sam-
pling of specific schools, and (4) non-random sampling of the
rural school. Selected were seven high schools. Of the 674
students tested, 121 were enrolled in distributive education,
159 in office education (shorthand-transcrintion), 95 in agri-
culture education, 121 in home economics, 86 in trade and in-
dustry (autoniotives). and 92 in English cr social studies
classes.

Four instruments were administered: (1) The Michigan
State General Self-Concept of Academic Ability Scale. (2) The
Wamhoff Self-Concept of Vocational Abili-ty Scale, (3) The Sci-
ence Research Associates' Army General Classification Test
(First Civilian Edition), and (4) A Self-P.eport Questionnaire.
The Duncan Socio- Economic Index was used to determine stu-
dents' socio - economic levels.

A randomized block statistical des: en as used for the test
of significance. An anelysis of variance. analysis of covari-
ance, and correlation coefficients were the statistical treat-
ments employed.

Only the major findings of the project are presented herein:
1. When vocational and non-vocational students were com-

pared, only two variables were significantly different, aca-
demic achievement and self-concept of vocational ability. The
non-vocational students scored significantly higher than the
vocational students on the variable of acatemtc achievement.
The vocational students scored significaetly higher on the vari-
able self-concept of vocational ability.

2. In the comparison of each vocational specialty class
with the non-vocational control class. a suhetantial degree of
difference was found. The distributive student was signifi-
cantly lower on intellieence and academic achievement scores,
but significantly higher on self-concept of :ocational ability
scores. The office education student scored sienificantly
higher on intelligence and academic achievement variables.
The agriculture student scored stenificontly lower on intelli-
gence, academic achievement, socto-ecor.ornic status, and seif-
concept of acadcnuc ability: hit sit:ul-Lc:I:lily higher on self-
concept of vocational :Unlit. scores. The home economics
student did not depart sienificantly from the non -- vocational
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significantly higher than the control group on the intelligence
variable, but significantly lower on the academic achievement
variable.

3. When the above vocational student characteristic pro-
files were tested for consistency across schools, the distribu-
tive, agriculture, rind trade and industry classes were consis-
tent, without exception, from school to school. Ile office
education and home economics classes were not consistent in
student characteristics comparing schools.

4, All independent variables (sex, intelligence, socio-eco-
nomic status, grade point average) except place of residence,
influenced significantly self-concept scores.

5. The variables self-concept of academic ability and self-
concept of vocational ability behaved differently ler most statis-
tical tests undertaken in the study.

The major conclusions of the study are:
I. The two groups, vocational and non-vocational, were

more similar than they were different, but the characteristics
registering a significant difference were important for educa-
tional purposes. Vocational classes enrolled less academically
capable students than the non-vocational classes, but these
same students possessed an enhanced perception of her abili-
ties to perform in an occupation. There was some justification
in giving credit for this enhanced perception in the vocational
classes even though this study could not fully substantiate the

2. The vocational specialties were not homogeneous on the
variables tested. Agriculture. distribution. and trade and in-
dustry (automotives) classes could be branded 'dumping ground"
classes. The programs enrolling females. on the other hand,
were concluded to be catering to the educationally superior
students when compared to non-vocational students.

3. The variables of sex, intelligence. grade point average,
and socio-economic status did influence the results of the study.
The place of residence variable did not.

4. The variable self-concept of academic ability on self-
concept of vocational ability did measure different dimensions
of self-concept.

The major recommendations advanced related to ideas for
further research but also included the following points. It is
recommended that:

1. Utah school administrators and teachers examine the
practice of enrollment procedures in vocational education cur-
rently used by the schools in the state.

2. Teaching practices in the agriculture, distributive, and
trade and industry (automotives) classes should reflect the
fact that they are teachune students significantly lower in aca-
demic performance than their non-vocational peers.

3. Teacher preparation programs for the agriculture.
distributive, and trade and industry (automotives) teach-
ers should implement material rind practices to better
prepare teachers to teach exhibiting and stated character-
istics.
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A curriculum is a coherent collection of courses offered
in an educational institution. The relevance of the collection
of courses with respect to the educational objectives has a
decisive effect on the quality and the usefulness of the educa-
tion program. The traditional process of curricular design
through subjective assessment of the educational objectives
and of the achievement of these objectives can no longer sat-
isfy the requirement of the integrated educational planning
systems approach. Several attempts have been made in de-
veloping an analytical and systematical method for curricular
design. No concr.'te and/or operational model for this pur-
pose has yet been developed.

The key factors in defining the structure of a curriculum
model are the relevance, or the relative significance, of the
courses with respect to the educational objectives and the
speed of learning these courses. The essence of the curricu-
lar design problem is the time distribution among competing
knowledge elements under the time constraint. This research
developed three curl culum models, namely: the Optimization
model, the Probabilistic Assignment model and the Ranked-
significance model. The major difference among these three
models is the forms adopted for measuring the above-mentioned
two key factors. The level of optimality of the curricular
models largely depends on our knowledge of the learning func-
tions, which is still very much limited. Due to the lack of
realistic data for the first two models, the Ranked-significance
model is chosen for the purpose of manufacturing engineering
curricular design.

Both domestic and foreign industrial surveys were con-
ducted to obtain information for curricular design purposes.
A thorough analysis of the characteristics and the progression
of the manufacturing engineering profession and its education
is given in this writing. The evolving and multidisciplinary
nature of manufacturing engineering warrants the usefulness
of the curriculum modeling. The theoretical example in this
thesis demonstrates the capability and the sensitivity of the
curricular model in evaluating an existing curriculum. The
simplified model for the Taiwan manufacturing engineering
program demonstrates the selectivity and the efficiency of the
curricular model in developing a new curriculum.

Order No.73-28,170,264 MOPS

34: 2041-B Nov '73

*Place summary on this page only.



Author

SOURCE SHEET FOR SUMMARIES OF STUDIES IN INDUSTRIAL ARTS EDUCATION

JOINT RESEARCH COMMITTEE - ACIATE & NAITTE

Zaharchuk

Exact Title

A CARP

(Last name)
Ted

(First name)

Some Aspects of Planning For

sFluiy. The Ryerson Polytechnical

Michael
(Middle name)

Post-Secondary Vocational Institutions:

Institute.

Degree granted

Granted by

Ph. D. , Date

University of Toronto
(Name of institution)

1971 , No. of pages in report

Toronto, Canada__
(City, State)

Where Available: Microfilm ( Microfish ( ) E.R.I.C. ( )

If educational planning is described as: defining a set of
operational objectives and providing schemes for fulfilling the
objectives, then this dissertation represents an attempt to de-
scribe the major dimensions of educational planning for a par-
ticular institution, the Ryerson Po 1y-technical Institute.

A major portion of this dissertation is devoted to a descrip-
tion of Ryerson and its educational sector. The research begins
with a study of Ryerson's history and shows that its first fifteen
years were dominated by the pre- eminence of Dr. H. H. Kerr
who adhered to a `market-orientated" development philosophy.
Also, Ryerson's educational sector is described as an example
of 'monopolistic competition' where a number of institutions
co-exist under competitive conditions and the basic strategy
is 'product-differentiation.'

The analysis of Ryerson's history provides a backdrop for
a study of the objectives of that institution. A taxonomy of ob-
jectives is provided, distinguishing between output-orientated
and input-orientated objectives. This taxonomy is extended
and performance criteria are discussed.

Although no central, all-embracing objective is postulated
for the Ryerson Polytechnical Institute, an economic efficiency
criterion, which is at least not inconsistent with existing goals,
is developed. This criterion assumes that resources should be
allocated so as to maximize the net expected economic returns
from the graduate voducing activities at Ryerson.

A survey which has been designed to investigate ex post, the
market worth of Ryerson graduates and their perceptions of
their status in the labour market, is described. The survey
shows clearly, that Ryerson pr.:grammes differ in their prep-
aration of graduates for success in the labour market and that
graduates' perceptions of their own position in the labour mar-
ket also differ, by programme.

A linear programming model of the Ryerson Polytechnical
Institute is developed, providing a scheme for resource alloca-
tion within the Institute, consistent with the economic efficiency
criterion.

The linear programming model, ...,oth explicitly and implic-
itly, provides the study with its basic tool for investigating the
dimensions of planning for the Ryerson Polytechnical Institute.

At the first level, the linear programming model generates
information about Ryerson. It contains mathematical expres-
sions describing the nature of Rycrson's operating structure.
It generates a solution vector (Xlp which describes an optical
enrollment mix and shadow prices (dual values) which provide
relative valuations of Ryerson's productive inputs.

*Place summary on this page only.

Yet, at best, the linear programming model is an imperfect
tool for resource allocation. It operates on a one-dimensional
objective criterion. Also, its constraints and restrictions as-
sume 'fixed technical coefficients' in production relationships.

However, if planning is to be carried on in any educational
institution decision-makers must begin with some output-re-
lated structure for decisions and some basis for effective in-
formation-gathering. The linear programming model provides
such an order and discipline to the planning process.
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The technical feasibility of a computer assisted system for
the generation of accurate machining parameters such as feed,
speed and tool geometry was demonstrated in this investiga-
tion. The system's structure is dependent on an economic
model based on operational characteristics in a machining job
-shop. The model develops the relationships between costs of
collecting, retrieving and analyzing metal cutting data versus
benefits of increased machining efficiency. The hierarchical
ranking of machining operations on the basis of cutting time
is also considered.

Three levels of data base sophistication are proposed.
Level One Data are the most complete and are intended for
the machining operations which have the highest savings po-
tential. They require a digitized workpiece description when
applied. The amount of detail preserved with the Level One
Data makes possible analysis on the basis of product quality
attributes such as surface finish and size tolerance. They
also help to assure that the operator will be able to effect the
required metal cutting operation by including tool geometry
and tool material. The fact that tool life is preserved makes
estimates of tool costs easier to establish.

Level Two Data are used to expand the use of Level One
Data. The Level Two Data base contains factors which asso-
ciate feed, speed and tool life cutting conditions with families
of related workpiece materials. The logic used is based on
the fact that metallurgically related workpiece materials ex-
hibit similar machining characteristics. For a given plant
these groups of related materials can be defined such that
good predictive accuracy will result when Level Two factors
are applied.

Level Three Data are preserved in a matrix which pre-
sents the cutting conditions of feed and speed. Tables are
organized on the basis of operation type, workpiece material,
machine tool, and primary independent variables such as
diameter of a drill. The Level Three Data tables are ref-
erenced manually but are dynamic in the sense that data can
be readily added to the matrix for a given machine or series
of machines.
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Extensive use is made of the digital computer. Batch pro-
cessing of operations on a part is used in conjunction with a
tabular output. Nineteen computer programs written in For-
tran perform machining cost analysis estimates, match de-
sired feeds and speeds with those available on a given machine
tool, analyze machining data on the basis of predetermined
logic, prepare machining time summaries, and perform other
related tasks.

Description of programming logic development and details
of input and output design are presented. The system is de-
signed with sufficient flexibility to permit adaptation to con-
straints and conditions of a specific Job shop.' A comparison
is made between the proposed system and three other systems
to generate machining parameters in a job shop.
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