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Educ&t be. SEDR <i11s the important function of em. i ..izing and -
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o, .-ment.of W xmledge in and-new m=ans 5f improvin: J.zation in science.
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. to basi: —ms==—-n in sadence educ 1'on “use’ .

- -

. —:3LE OF ‘WTEN’ FE K
The.c #- « 2= ps1 m ,ro\]ecu Jroer —ne ~u-+t )eve1o,,pmént in -~
¥ "~ . Scierge .‘gj_‘_‘xh:g -
o Teveloomer = Al through A7]
ah . . e
' L B Tt Ine :-:5-B1 through B25
: : A crerTis - o
‘ X, ’-'As'_ ssment oo Cl through c38
=" n tne Tw .
. ‘ ‘ N
Inthe ct-.rjtry bf‘ Resea' -1 jr  .rce Educatior ars o
. hosea“:,?gn %sun -ac: 1V|L ) ‘Pages D} through kr
& £. ~atiopai Insgtu ¢ of Education- Pzjes El t.yhrough: EN
' Nat1ona1 Sc1en‘~ Fcindatior S o
Collaborative ~ - -ar or
Research or Cc* - :~ /e Pracesses _
and the Str.ct.-c :f Knowledge » o
in Science =7 M iemat” s. . ' .

r .
o

, .

) T e

NOTE: Date ‘c- :his report were :=ken from program records /and may.
therefore .- <er from officia’ Na=ional Science Foundation/source

' documents -ﬂ“ﬁt have been gene~:=2d from the Managément I formation
System daz: +:e and.may co~ - different inclusions or ‘xc]uswns




.

E

American Associatim cf Physic: “=ichers
American Politicr” Science Ass-z-i=ion

: Ams:rican Soc” oty far M crobio =gy

- American Socie:x “1r M‘robiolug:

© Unjwersity c* A=sasas

_'Asy ation o Ame-ican Geographe—: ,
JU jation ®or ‘omputimg Machin=~v, Inc.

rard Col sge
B‘ard Col ege

i1t, Beranek & Newman, nc.
iversﬁty of Ce! ~or-71, Berkele
jversity of Cal-“ornia, Berkele

, o "uhwers ty »¢ C4' fornia, Bervele

The University ° #-.» nyaan —
© Un.iversity of M-nnesata o
e o
4 f

L.+ Jgn vercttv of aliforaja, Sar a 3¢-para
Coﬂneg]e-k‘xuuv Un* =rsity
“mrirz Compesticut ate Co. =oE
The Ur-vevsity of " e
Jaremont 'mower<ioy Cerer
Jlemso~ Urve'<try
coursewar:s
‘Drexe M rverciry

~« . Earlhar (07 &z
Educa--~r Uewiopmer- _enzev  InI.
Educz--:~ Development Ce-zer 1In:.
Educatimas Rasnurces .enzer. In:.
_Flor-da Jweze yni.=rsity
Georgia .n:‘itute o' T=cfn y
Harvarc Jr- - erszity .
Univerz--» of hous'an
Univers <y 0o* -ruygton
Undver.it) 2.1 zan .
‘University »f . {inoO1s .
University -t Iowa
Universit - f Tews
The .ohns -wpri ivawsity
Junic~ Cc'ege C ot of St. o0 ts
Kansas State uni. r v,
Lehign Un ers” .

. .-, Massachuse=x "it<r* " te of Tecmnc 0gy.
‘ ‘Massachusett +a »f Tezqno ogy -

Michigan State nlvsr Tty
Michigan State ..:r'w?m

BTological Sc #nces Curriculum S- .ty Compan;

L]

DEWELOPMEN™ IN “CIENCE EDUCATION (A)

3

L
N R R R M MR
M=~ rhos

——— o
= OO OT/R W

b
~N

e b
[e ) W& 210~

pe)

b

—t
Neleel

B

Sy



S " DEVELOPMENT IN SCIENCE EDUCATION (cont'd) (A)

Un versity of Missouri, Kansas C1ty 46
- Unjversity of. Missouri . - 47 -

.. Montana Co11ege of Mineral- Sc1ence and Technology . 48 A
University ‘of New Hampshire L. .49 -
University of North Carolina at’ Chape] H111 - . 50 ..
Ngrthwestern: Univérsity o - /., 81

. Palace of Arts and Scjence Foy dation & v I 52 -
~ The Pennsylvania State Unider€ity ' ., - . - .~ 53
' The Pennsylvania State: University = | T "(; 54
nivérsity of Pennsylvantia. . P 55 -
eralta Community ColTede- District B A R :
niversity of Pittsburgh . AR 5%
olytechnic Institute df New York e -7 68 .
Princeton University . . , Sk , 59 -
Purdue University o - 60
Rensselaer Polytethnic Inst1tute - DO o . 61
~ Southeast Missouri State University . N Y
~ - Stanford.University - - : .. 63
© State Unmiversity of New York at Stony ‘Brook . T 64 ,
, State University of New York at Stony Brook . ; 65 o 4 .
5. ... University of Texas, E1 Paso o L ST 66 ]
‘Washington State Un1vers1ty ‘ . : 6T -
AN University of Washington - - T L68 a oy
” . Wichita. Statgﬂun1vers1ty T o 89 o
A University of Wisconsin - Madison.- - - - 700
Nonsester Polytechnic Institute f : : A
i a‘ N - \ \
pe e S R C . S
Cox T
4 i Y .
; v B i ‘
. SN T
« ! .
1
4. &




¥

: per1od Each module will be for introauctory phys :zs and-

- and X-ray safety will be covered and reﬁated to each o*
" content ‘areas of physics. .

NATIONAL SCIENCE FOUNDATION )

WASHINGTON DC 20550 . * / o
. o ‘; S M'
L .- ISSUE-ORIENTED .INSTRUCTIONAL MODULES ¥ 4
" "\~ . FOR INTRODUCTORY COLLEGE PHYSICS CLASSES »
Ly e e

N J‘ uﬁx‘ Dr.’ Arnold Strassenburg
o= American Association of Phyc.:: Teacher -
' "Stazz University of New York &= Sgony ok
Stor® Brook,- New York 11794 Tl
c. _f" . - s . ® [ ]

o

Eighteen i struct1ona1 modules of mater1a1s on ph\ ics -el
contemporary.social.issues will be prov1ded over ¢ threz y

contain. one week of student 'work. Issues such as =nergy

. - Y A
' ,;ﬁome of the modu]es w111 be produced by guthors who en-evi‘ a7l ina . 1y

’/

““announced contest, while otHers will be completed by com. - iome:
_authors.  Authors will be provided with results. of neems zs.es sk

‘a survey of likely student charqpter1st1cs, and an_assa* . iseh
_ resources on whi¢ch to build their writing. A1l modulez + = he

‘field tested and then revised by a writing team. Follor Aac rhis
. revision a’ pub11sher w111 be sought for the 1nstruct10nr

'*"W.a".‘s.

' ' , . . Development in
| R SR o X
7 v 0 Award date: 33
' - vy Termination:-
o NSF' Program M »
PR Dr . Gregg Ecwd* 35
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h ' ¢ NATIONAL SCIENCE FOUNDATICN
. . WASHINGTON DC. 20550.

4 NCTRGRABUATE EDUCATION IMPRC”EMENI IN POLITICAL SCIENCE Q:\;\h;//z
< -INNOVATTON IN INSTR)CTIONAe MA’ERIA' : el

Sheilah K. Mann :
% American Politi-:: Zcience As. nc1at1oh ;f
' o : Was~+ngtorn. D.C. -Jﬂ-- _ .
b 7 ' ' . ’ L ) v -\ ) - . .

~wwalh: the end of ¥97., the American Tt i :al ‘emce AésOCiaﬁﬁdn began

¢ e psr NSF-supportea ef<~rt to conduc- & .et acucational studies,
'nrwmr« “eacher awareness about educazicnal - .wes and prepare -

-=c- ruzonal materials - 3011t1ca1 science ‘oc-ess to-date 1nc1udes.
.} T conduct of nationa’ surveys on lear . anc cO¥riculum in .
Ppl —ual Science, (2) imp” ementation anc =.- .ti—— of workshops and '

* pen- sessions, (3) publicafion of repar*a~a~- 251 /s dealing with
azional strategies, ph-losophies, moce: .. 0:.ne™ issues, '4)
r*m;twsnment of a nationa” Political 3cier:.- -~2ws organ, and (&) —~_
ceee jpment, evaluation; and distribution ¢ -~structional materials. - K
~= orovide; descriptions and apalyses of .arning resources, ard otbers
- jeal w1th the use and ana]ys1s of sor'al science data sets. aE
. The ;”oposed-work will comclete testing, ~evision. and d1ssem1nation of
some naterials. ' New mater-als focusing o -ognitive analytical skills
wi® e developed, evaluated, and dissemir«ted. Tducational po’icy and —
.assc .sment activities will: be expanded 2rc institutionalized=by APSA and
the -otitical Science discipline. Inst-.ctional and materials development
act~vities will be established on a sel- -sustaining dasis. to phase ?ux NSF .
susp.~t by the end of the grant perdod ‘ '

Jurtnc the past year a cownet1t1ve so11c1tat1or oF\mddule developers was

eompleted initial ‘drafts cf 12 anag¥t1aaloun1ts have been prepared, and-
six empirical units and six educatiena’ essays haVe been brought c]ose to

“ completion. A _ R _
A T N - | . ) C ' o N
- Deve oupment 1in Sc1ence Educat1on
. -SED7™ "8486 - :
' !. %212 ¢0

.
Awar: ate: 09/29/77
" Term=-==ion: 03/31/80

St L NSF *»- 3gram Manager: _ : o
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- teachers in Zo y and Jurior Colleges can extrac: portions

NATIONAL SCIEN CE FOUNDAT ON

OUTLINE: 1M MICROBIOLOGY FOB OMMUNITY AND JUNIC .. EGES

. . [ )
- L o B ' - ~
Dr..Helen L 3iznop ~
Amerjcan So: aty for Microbiology .
Washington, :. C. 20006
. ”\\\ .
“hejrapid in:—gafr»in stUdént znro Iment and the gro. - of acahemic
srggrams ‘in _ommu—ty and Junior Colleges has create: : need for
instructione wz-—=ials in microbiolqgy. The Board -- ‘ducation
and Traininc ~ ~~esgh its Committee on Undergraduate :na Graduate &
Education, wil! nize bodies of scientific knowisage so that

according.to their needs. 'There are four units of cor:zern: Intro-
ductory Microbic ‘ogy, Medical Microbiology, Microbia >nysialogy,
and Microbial t=ne<ics. °Each unit is to be organizec nto topic:

outlines follow=- oy essential, enabling laboratory and enr:chment

information.

In the first F. .c, & Steeri;% Committee, composed ot zeachers from.
Community.and funior College and from degree grantin: institutions, —
established o' ' ‘eiines -for the project. In the seconc Phase, the’ x
actual units -  be produced by four Study Groups, selected-by the
Steering Comr --ee. The Study Groups will ,be composed of Community

and Junior Co: ':ge teachers currently teaching microbiology, conten®
specjalists a— an education expert. The units will be reviewed by

a large grour - content spetialists and teachers identified by <he
Steering. Committee. After appropriate evaluation, the units willi~be

»

- ng DC. 20%50 ‘ ; \ .
* .. N N . ' . ’ \/ ,

made availab:e “or purchase as individual publications.
. ' . s d v
- , _ | ) e
i , "
4
; i =eve1opmént in Science Education C ¢
SEp77-18459 o ,
$36,330 ' _ , -
: ‘ C _Award Date: .09-08-77
: o ' . . Termination: 06-30-80
: ' R NSF Prograim Manager:
; E _ Dr. Linda Kahan
- . ) ’ C,;_ [ )
" . .
‘. ' I
I(‘\ S \A A\ . ~
S N S )12/197& o
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TEACHING MATERIALS IN ~IC>"3I0L0GY .
12 "’"‘l v { R ' B .
‘ _ - \ . L - » k\ o
' Dr -FHelen B1shop 3 \ -
-, American Society for « :robiology - o -
4 g Nashﬂﬂgton, D. C. 20" , : oo

. . - / . - 'I : -v." ‘4
The first year of this DPOJECt was devc-ed zo the comp1 “ation and v
evaluation.of existing Rudio-visual an- wee“ng matariais, and the -

. publication of a catalogue of these- mete-jais, "Multimedia Programs‘

in Microbiology." Imstructionat aids ~c t-en available were , v
identified by tne adv1sory comm1tt¢e S T )23

-

'Ih the early part of the second year oroocsals-were so'icited for

Aevelopment of -the identified <instru. :iona” materials. Selection
criteria were (1) appropriateness of materials, (2) fac‘lities .
va1]ab1e to produce high quality materiais; and (3) t-- competence

of -the proposers E1ghteen proposals wer= eventual]y selected for .
deve]opment in three rounds of compe+1t1or.

During the remainting .18 onths th- prc oct the mat=rials deve]oped’»
in the individual , proposals will be 3 -ed by tF- -1 ..~y committee

.~=d commercially.

] B LA - T R *
f .. - K N . -, - - R
(O] .. , . . R - . 1
. [ S /:‘ - it J . .
. | - . : ' " R
. . e .

L ‘ o e 0 : .. L v Y S e
. o Deve]c:ment in Sc1ence Educat1on
' T :. 'SED76-52877
N . . . +$178,575 .
. ' . Award date: 06/15/76
L - Termination: 02/29/80 _
St NSFvﬁﬁpgram Manager: = - :
. .. Dr. L nda Kahan f“w'
. , ‘ J ‘ _ i
) N ‘ \;% o j
\" & PR / ] ) 12/1978
’ - J 5 A 4 ) .
- L3 : o \



..“ W \ . / . g S © ) . an

. - ‘v\ o » ) * . - .vv’-_ v - . . : ' : ‘.' \/‘ )
. "' NATIONAL SCIENCE-FOUNRATION : ‘ g
oy o ~ WASHINGTON. D.d& 20580n - e

A D;JVELOPMENT OF A MOBILE spacmos,cop) 'LABORATORY "™,
C . o ) Y T c . L2 . .
. . / . - _ i V- ] (( ) ‘\, R
X. . T.D. Roberts , - e ' )
: B . “University ef A?zansas o A
~ o . /Fayetteville, cansas = 72701 ‘ o
C : . v > . v . e
/" This proposal seeks: support to byy, equip, maintain, and stimulate the
- use of a truck-borne, mopile,chemistry laboratory, containing a wide
. sardety/of sophisticatgd, aggTytical equipment. This mobile 1aboratory
o ~ill circﬁlata on a pre-arranged schedule, stopping one to three weeks
* on the campuses of 12 participating $mall colleges in ArKansas and ~
Kansas, Students at these colleges would utilize-the instruments to -
perform Tocally determfned experiments which wil] be dn integral part
of itheir qngoing chemistry curriculum un¥gr the supervision~of the,
regular on-campus ipstructors. Students will be prepared by, pre-
arrival lectures on the use of the instruments, and profé@ssors involved
“n the program. from each-of the T2scampuses will meet at a workshop
. during the summér of 1975 in order to fami]iaf12e~themselves'with the’
Y instruments and to-coordinate the scheduling, It is planned that within
* kk\ - -3-5years, the mobile laboratory*will be completely §uﬁporte¢ by the .

participating schools. ¢ < ~
[ /, -t Development in Scienge Education
< : SED75-14376 . N
) YT N 91930000 T IR Y
¢ L “Award date:  06/12/75
: e N Termimation: . 05/31/79 .
f"‘f%, v T - - ' ’) NSF Program Manager: o
' VA b Dr. Gene D'Amour ~ 4
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. ’-’_ s v TEACHING AND*'LEARNING IN GRADUATE GEOGRAPHY R .
S ‘- Drl WilliamD. -Pattison "‘\% s . .
) g Assoc1at1on f American ‘Geographer i
e washmgton D. C. 20009 - .4 . .
A 3 S A S - o
. . e _ . | Voo
. . ) . s "
The proaect in teach1ng and 1earn1ng 1n graduate geographx_was 1n1t1ated ‘
in the spring of 1973 upder. an NSF grant throligh the Advanced-Science
Educat1on Program to fOSter the, first phase of development’ and ‘implemen- .
3 - tation of an - alternative ph1losophy of education among geographj‘do toral

programs It was renewed in’ 1974 for continuation through ‘the s&con
' phase of expansion-and sharing. . The chief overall oBJect1ve is ,to"improve
o teaching at the collegé and graduate level via an rray of varied and
- . essentially. self-sustaining programs in the teach\:g learning™a¢ts at-a -
. number of umiversiti®es and to seek to-establish a“™national leadérship

corps in higher educat on in geography Initially “there were five

partiaHy supported’ pidot programs; during the period of NSF funding,_
4 . . sixteen- deparfments of|geography have developed qu ‘sponsored teaching (

‘ - preparation programs for graduate students and have been . o’1ded 11a1son .

Y under the NSF grant. § /

- . . ’ v s I
\\iy/JH€/?1na1 phade will cover disSemination ;ﬁg a fo]]ow‘hp eva1u5€1 n tﬁdy‘y '
: :}all of t?ese teacher preparagion progr 13 1ifaxpected to develop <
o learinghouse of information 0 prov1de ass1stance for doctoraf rt-
. megnts w1sh1ng to initiate programs Jin the. teach:ng/]earn1p arts .Eﬁg '

4, ¢ geoqraphy The follow-up eva]uat1on will attempt to deteymine whe
. the 'sixteen programs g\yhloped have resulted in an" improved lagign of ,

"« teachers-of .geography at cO]]egg and un1vers1ty levels. This.stud,
: considered of importance to the AAG'in the dec1suon\tOggpnt1pu ,
1n1t1ate ’r‘urth r teachmg preparation prograrqs ' .’ .7 '/‘ e

. . ) . . R 4 ‘ -r'. :.
S U A |
" e b e e ‘\ ~ e
' _ N c. Deve}opment in Sc1encg Educ on o 3
oL Lo sEfemtess e S
/. . .’ \4‘, ) g $72$ - .
e T | "‘Awar ‘Date: 041273“ A
. !Termination Date: n3-31-79 - ¢ te
;'- NSE Program Manager: .. "7 ..
: Dr L1nda Kahgn , . .
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[ -, " STUDY ON counsss IN COMPUTER LITERACY AND U e

N '/ . e S~ THE IMPACT OF.COMPUTERS ON SOCEETY = .. v ., ‘.

TN, . X . . v . - Y \I.‘. . "_ . < ] )

SRS U S A T

.‘b‘ ' .. ik“- - - .- \"-‘“-'..A ' ,-  [,M?.‘ , : j ‘- ;

’ o ot e © o oor. R1cherd H. Austing ©~ =~ - o ‘ - D

v R _ o Assoc1at1on for Comput1ng Mach1neny, Inc. -,

s - -y . 1133 Avenue of the Americas. .- v
' .o S New York, New ‘York 10036 . « . 7
. N B RPN
- “ Y ) 6
. “The’ pukpose of the actJV1ty 1s ‘te study and orga¢1ze materials. in, S .
~ . . the are®of €dmputer Impact on Society and Computer L1teracy and through
7 assistdnce of computer aﬂd educat1pna1 experts develop a guide recom-

~ ~ mending goals, resources.and materhals»to’ass1st teachers and curric-.
ulum developers in desigping courses. The: audience 1 un1vers1ty and
secondany sohoo] 1nstructors and curr1cu]um deve1ope

- -
e~ ‘.

The comp]et:on of phase 1 of the Study of Computer Impact*d% Soc1éty .
y and ComputercLiteracy Courses andtwatEr1a1s has led to the gollection  ° +|
3. .of an ‘extensive- annotgted b1b11ogtaphy in th& area; and. the dewvelop-
sment of .course bbjectives ‘for various eddcational Tevels. Th current
. . act1v1ty seeks to dontinue th?s work Sinsthree _basqc act1v1t1 .}) ~ 2
. .. further deyeJop and réfine the bibliography and-the 1nfofmatmoh\st6rage ‘JH
? ands retrievz 1" system suppd?t1ng,1t3:2) organ1ze.and conduct a’ workshop aF

.

;J'. - on compute 1mpact jgvolving, individua#fs other’than gpmputer profess10nals:
. " .. v and 3). develop and disseminate a collaction of position statements '
¢+ dn the areghof computer 1mpact bx %ar1ous concerned pﬁhfessmona1s ,}
. S e " W T b
'y '(Q‘j; et oy kN ~J _; ’ N }‘ o
- ’-.'.‘ ) - R WY .: L e '_ g T . - ;
< - ‘J‘-;’,._.- . "/‘ : N ] ‘ ., . C \ X4 g - \,z-"'// ‘,'\-'//
, . — .‘ U“. . ‘1 , . . o ’ ‘ .
R A $‘ R Devélopment in Sc1ence Educat1on
S S T // ‘\55076 84222+ . |
o - oo T 7 $63,826 1 - - - oy
IR J * cAward date: 08’-_~26-77 o
SRR K A ) e§g1n5tTon 03-31-79 oo
‘ o ot . - NSF Program Manager: . :
< - o J\, ° e . Dr. Andrew R. Wolnar . , ¢
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‘o “‘,/,,‘..".A"- WISSEMINATION OF INSTRU.CTJONAL MAT, RIALS f L
A (H1story of Phys1cs Laboratory 2// :
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L e s T s .TBarnar Cottege S e
S A B (:ﬂeHor ‘New York 10027 -9 L ve £
- :j 7 y ._" o . ( T -. ::. . ‘T . 2 g
v . This prosect would put into«a form: su1tablemfor d1sse>m~§t1on to
' ‘many schools the results and materals . deve‘loped daring an earhdier.®
", - ‘grant (GY-4712). It wou]d produce learning packages composed ‘
- of booklets, films, and experimental guides, - as well &s repro;luctwns :
. _of: some. h1stor1cal paraphernaha, so that students ek_ther in
S selfistudyr orash part of a lecture SUpp'lement program could : :

- understand ‘better.the historical background and deve'lgpment of
e crucia] st:1ent1f1c pr1ng1p1es of phys1cs and chemstry &
o/ R P
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: 3 . T 'Develoymerﬁ:*’in Sc1ence Educat1on
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. ' . DEVELOPMENT o> INSTRUCTIORAL FILMS IN ETHOLOGY-- | o
, \ . . "BEHAVIOR OF THE RING DOVE" - S
L SN SR

- Dr..Rhg~Si1ver . .
: - © . Barnard College .
s !  New York, New York 10027 - N
19/ R . . v ) | . N o ' . " “ ' A o -

\ . : . - .

SR .
-.»3‘ I

e To produce three coordinated versions of a_teaching film on the behavior
of the ring dove, emphasizing the ‘relationship of endocrinal.functions to
-0 its Qﬁofbgitg] cycles and behaviaral patterns. These three versions will
o be targeted,” respectively; toward (a) precollege nature study/biology,.-
‘(b).undergraduate-bio]ogyLand comparative psychology/graduate level endo--
crinology and. ethology, and (c) a general public-environmental education .
film for.TV distribution. With a1l film footage requirements pre-identified,
. - sufficiept film,can be expose n-a single trip to the remote Tocation,
\\ . _unused footage being ‘earmarked for ndtignal cinematographic archives.’
- Associated and-concurrent studies-into improved production and utilization
efficiencies” include: (a) basing the entire plan on a preliminary study -
" by educational-film utilization experts who will identify existing related
. films (so as to prevent. unplanned duplication), défine the educational needs,
- teacher attitudes and target audiences (so as.to concentrate on what is
. ~ known to be needed), and pre-plan-the educational 'strategy for the entire
complex of*films (including story lines) before shooting begin’ (so as to~
.~ .minimize.production costs);. (b) coordinating this group's findings with"
~, - scientific accuracy, film quality and educational impact; (c) experimenting
‘with combinations of strategies to maximize market penetration (and thus -
improve cost effectiveness); and .(d) documenting and evaluating each step
in_a manner calculated to show how to increase the educational yeturns from

- investments in teaching films. e
- ’ .\ " ) . . ] ‘v‘-} . . -. E - ‘. .
v - . . ! . . [ C . N
N o _ ' - Development in”Science Education ,
- . : ' A SED77-12124 : .

. - o . $193,000 A
R T R : ‘ Award Date: 09-21-77
' Termination Date: 09-30-80

NSF Program Manager:
Dr. Linda Kahan
S ' ‘ - 12/1978
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NATIONAL SCIENCE'FOUNDATlor\\J ,
" WASHINGTON. D.C. 20550

S

- HUMAN SCIENCES PROGRAM (HSP): A THREE-YEAR ‘
: - INTEGRATED HUMAN SCIENCES CURRICULUM FOR MIDDLE SCHOOLS _

r \ o : e
‘\j . - . Dr. Wi111am?V Mayer .
. . ’B1olog1caﬂ ‘Sciences Curriculum Study Company
- ~ Box 930  .%: -
- Bou]der,’Co]qradoA 80392 . L

N ‘ < e
PO S . o ) .

' . . i
' . . e K

{ s e .
The Human Sciences Program is designed as an interdisciplinary science .
offering for middle or junior high.school students (ages 11 to 14) and .
focuses on the natural sciences, including interfaces with the social-
behavioral sciences,-to form the content of the instructional nrogram.

‘HSP 1is fUrther'based upon educational theory that accommodates the needs; *

interests and developmental characteristics of emerging adolescents
~as-well- as_the variability in the tasteés of individual families and
- communities. Fifteen modules, each accommodating approximately e1ght
weeks of .classroom activities, have been developed and field tested in .
representat1ve schoo]s across the country , :

‘This award provides contlnu1ng support ‘for 1) analysis of the entire
three-year sequerce based upon data acquired dur1ng field test1ng,.
-2) utilization of quality control procedures to insure the accuracy,-
imtegrity and appropriateness of the final program, 3) development and
testing of management wresource materials for. the entire program,

4) development of student evaluation materials, and 5) final revision
of the entire program in preparation for pub11cat1on and commerc1a1
d1str1bution >

o .‘;

‘Development in Science, Educat1on
.SED72-06305 . - -
$3,131,032. o
Award date: 10-11-72
Termination: 07-31-79
NSF Program Manager:

Dr. Raymond J. ‘Hannapel

& ' - ' }
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. LOGO is.an interactive pomputér:1apguage'especia1iy.desiqnéd for
" education. It was developed by-BBN unde

- \ "', . / . . . v

. . . . | o o . . .. . ‘ .

. NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

-

N 2

&_ ’

" DISSEMINATION OF LOGO-BASED EDUCATIONAL RESEARCH .

o TN, T ' i _ . j ) ] /' .
! "* . Dr. Wallace Feurzeig . ‘ .
Bolt, Beranek & Newman, Inc.. :
Cambridge, Massachusetts 02101

Y

~—

-

_ r contract with NSF. = It
is currently used at forty research and1%eaching centers. The

¢¥vﬁposedoact1v1ty has several:purposes. First, in‘ébnjunction'with

he yser community, the existing languageswill be augmepted. Second,’

,in order to facilitate easy exchange of programs, the.language will

" be standardized. Third, since a major deterrent to the widespread

T

~use of the language is that it requires a Targegmaching,'modifications
will be made to implement LOGO on a variety of small computers.

Fourth, a tutorigl guidebook will be developed to assist educators

to implement LQ’g. Finally, a working meeting will be held to revise
the guidebook 4n the basis of experience.. The meeting will also be
used to organize. a users' group. A1l LOGO materials will be made

* available through the National Technical Information Service (NTIS).

\(—/ bax
. . o

. S
~ .

. . Development- in-Science Education ~
v h SED76-11981 .
. ' $136,912 '
Award date: 04-0]-%7. .
Termination: 0871§379
- NSF Program Manager:
"~ Dr. Andrew R. Molnar

’
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NATIONAL SCIENCE FOUNDATION
WASHINGTON " DC 20550, o . L

e 4

ACTIVITY-BASED EGUCATION PROGRAMS FOR . CooE e
SMALL- AND MEDIUM-SIZE PLANETARIUMS . ' g

)

’ -

- - . . . oo o . °

-Dr. Robert Kar 1as_ :
_ _ % Lawrence Hall¥f Science . L R
¢ - ...\ - University of €alifomnja = - L -
. , Berkeﬁey, falifornia94720° -~ - - S,
. . | < o r-~ ‘ | . ',a,

The United States has 1 100 small= and medium:size p]anetar1ums, gach
sedting 20-100 peopie.- They reach approximately 4 million school
children and adu]-s ‘each year, predominantly. through onenhour s1ng1e—
visit programs. Zdsentially all planetariums: regardless of s1ze,_use
the same- 111ustrated 1ecture “format of presgntat1op 0 : :

— To 1mprove the range of educat1ona1 opportun1t1es at sma11- and med1um- :
size planetariums, the prOJect will develop materials to introduce
planetarium educators to new techn1ques for audience participation
activities antwerbdl interaction. A survey in.1976 found that. many
planetarium educators fee1 a strong néed to learn more of ‘this
-techn1que .

b

The prOJect/w111 des1gn and eva]uate two model’ s1ng1e visit act1v1ty ]

programs; suitable for any p1anetar1um and a workshop to present to’ =~

planetarium educators the theory and pract1ce behind activity-based

planetarium learning exper1ences Trial workshops will improve tHe

materials and prepare the participants to offer their own local self-
. support1ng dissemina®ion projects using, the materials.

F1ha11y; the materials «#i11 be made genera11y available, -and the
resulting increase in e:tivity 1earn1ng in the nation's p]anetar1ums
will. be determined. : .

. . : . : i ) (\’
) L _ '.O>

N -
' . Development -in Science Education
‘ SED77-18387 - N
- | . $105,474 -
: | - Award: 09-29-77
‘. Termination: 04-30-80
NS* Program Manager:
' o . J~. Linda Kahan | -
. - o 12/1978
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» 4+ DEVELOPMENT QF, PILOT ASTRONOMY ACTIVITIES. |
PR . 7 - FOR INFORMAL LEABNING ~

. . . .
L o S : ,
oy - . . _ ,
K] [ . o ° - CoeT L
A ~ . . o / o
« . S .

L. . . +De. Rabert KﬁrpiUSnéf; o B
WL . .(Universﬁtx‘of;quifornia, Berkeley
R - ‘Berkeley, California , 94720
Yo -'., e k ’M . U . . . A ;
o v .- v ' . :
a0 P SR L el
. )‘)ﬁ w “!

... Thigis a preject to develof and evaluate a pilot set of inst&ﬁctiona]
materials whigh can be used to teach astronomy ininforigal group
settings: ‘ThAs initial effort is to produce eight to~twelve half-hour -
) ~ prototype aclivities appropriate?fﬁ persons over tefi yeary old, self-
> ', contained; fnedpensive; Tinkable to other,activities in t series,,
- teachable by an amatgqur insfnuctor'with only minimal fowmal science
.Y training, and emphasizing the process.of scientific ‘investigation. -

9

v . R . & . . 4 F RN
. B o P
. . - e e : |
. oo v _ , ~.c -. Development in Science Education . -
. ' ' S | vSED77-18818 ’ |
' - o . S $80,700 : s
. Award Date: 09-15-77 . :
L o ‘Terminatioh: 09-30-79
‘ L i : NSF Praogram Manager: - -
i T L Dr. Linda Kahan
o
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ro OUTDOOB, ngLOGY INSTRUCTIONAL STRATEGIES. (OBI'g)' . '
o I ) RS - . .‘. . } o : -
. / -
T ' S B SR ¥
S - ° Dr. Watson'M. Laetsch « ' g
e e N Univgrsity of Ca1af0rn1a Y
SR . - - Berkeley . _ o
Berkeley, California 94720 . Yo 4 ~
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The&Outdoor B1o1ogy Iﬂ%truct1ona1 Straiggfes progect (OBIS) is
. develdping new instructional-materials and' zgneee§1es for' outdoor’”
,biological eddcatsion (an-ecological approac to be used by youths . ,
"10-15 years old for field study. OBIS is directed at{ the' ta '
Halt of Science by¥Dr. Watson Laetsch, with Co-D1rect rs Dr
* Thier and Robert Knott. . Since ;he large majarity of %eople
- largely in managed environments;fDBIS is developing strateg1es for
-instruction in specific managed environments. OBIS is ‘currently
1ncorporat1ng materials into a.flexible "Folio" format prov1d1ng
¥1mum oppor%un1ty for leader- part1c1pant/cho1ce and sequencing of
ractivities to conform to persona1 interests, local environmental .
. problems, and available study sites. The Project will cont1qye its ° ,
focus on habitats altered by human activity Such as the common lawn '
and .the estuary/reservoir env1ron2e Using an ecosystems dnalysis *
approach that accounts for ‘the ba]ance between producers, consygers,
‘and decomposers and their interaction in a given. habitat, the S
.. materials are, intended to be easily adaptab]e to local cond1t1
anywhere in the U.S. and to introduce concepts of -ecology in way.
that are attractive to_youngsters.: -The use of OBIS matetials in!
schoo]s. as -well as 1n community- based situat1ons, will be examined.

. _ ¢
s P o ) Deve]opment in Science Qducatwn
) 'SED72-05823 D
$919,400 - . -~ . .
Award date: ¢.05/10/72 :
Termination: - 05/31/79 °
v NSF Program Manager:.
% "Dr. Raymond J. Hannapel
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1r'S1x months of superv1sed intern training in-a releyant puﬂ11c\§ervice L

lw,‘

» ,' _§' ) - c.( N .v
{.f‘j~t- .. T NATIONAL SCENCE FOUNDATION . =~ .~ = -
' S WASHINSSTON bC. 20550 S gy |§ '
%N URd'N EXTENSION SERVICE MgggL N
. (»s o e . ’;\\ - o - o N
. L ~ rTe oy ’ . ' o
. berry Shap1rov o Nk
. 7 . University “of Ca11forn1a ﬁanta Barbara . SRR
) - santa Barbara, Ca11forn1a 93106 “ L
J T v, A J .- " ' ' A\ ° ’ - Lﬁ : ‘\.A' .
*i ' " ‘

- The gvera]hprog%m g? des1gned tq servé as; a qﬁode] for an- llrban zxfension
Serv1ce, atterned somewhat after the U.S fﬁgr~cu1téraT(§xte ion Serv1ce
The ipitia\ project, which-was funded for $75,Q00 for tWo, years; was- N

',de.\Le]Qped for an a]ternatwe magter' s,degree in economjcs’ which e“nc;ompasses

three on-campus .academic .quarters,; witlf core.colirses i~ ecoramjc theory -

activity paid by county or cit govtrnments, fQ11owéd by a final quarter
~on campus to relate the field ining to academ1c study. A master's )
- paper._on a.problem coﬁcern1ng the internship comp]etas the requirement
- for -the degree,A -This aspect will be continued in cooperatior with the -
Department of Pol1t}ca1 Science. The university is now ready to implement
'the second continuing education phases of the Urban Extensior Service with:
" two- act1v1t1es, an £xtended Degree program in economics and ' 1Farmal "
ggucat1on The ektended degree has already been approved 'fc- the
partment of Econom1cs,and is ready for initiation and prepz-ation of
"audiovisual instructional modu]es, and adding several new courses,
including one relating to economic analysis as related-to pelitical
implementation. The instruction will be entirely off-campus, using se’
paced instructional materials and AV technology- as the mode o present:‘1on
The . rmal -educatfon" -is patterned after Agricu]tura] -Extension Service

' ’commun1ty actjvities whereby the commun1ty member attends lectures, short

courses, involves the university staff i . the: solution: ‘of his government ?L’,,—
e

- problems, and seeks advice from university faculty by letter or telephon

Evaluation and dissemination procedures ‘for the concepts and materials
deve]oped are descr1bed

. . . . A " ) .4
\ =~  Devélopment in Science Education

~ SR . \SED73-10322
o : : \3340,000 v >
' : . "~ Award date: 11/15/72 A
' Y : ~ " Termination: 10#31/79
' NSF Program Manager:

*770r. Gene D'Amour
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A INIERDISCIPLINARY MASTER SfPROGRAM Iﬂ P I DING STUDIES &
oA .( : ' . : _sﬂ/ i € .
- ® ’ . ‘\ 4 - - 2 ! “'—\ / /
» . . 4 - L i‘ L 2 » .
. .) ~ . o *\\
t % 'l ) . ’
S S >Dr Vo]ker H. Hartid ‘ { - &\ ,
N - ¥ Carhegid-Md1Ton 3? — SR
4T P Pﬂtsburgh Rennsy]va ia 15213 . N\ e
. . . L4 ' . ~ [ . ’ <'(\\
W - . ‘ - e N
y . LRI g ) ‘ v . - . - , oo
DI Y A .
: d ﬁﬂhe program is dégrgqéd 0 tp§1n broad1y,6gsed profess1ona157fpr a L
4 27 Master's degree .in Buildfhg, Studies. It is expected. that\the T v i
. gra&uates can effect1Ver plan, desidh, construct, and manage the
; built environment'and be able to handle the many new problems, as well’
wb as the more traditional ones.. New aspects of -the built environment = .,
>&\inc1ude Dr1vacy, defensibility, diversity, and ready access; the older

“Greater labor costs, changing technology, increase in/building

industrialization, and more:government r°gu1atory activities all have =~
created naw{contex;s in building design znd managementy eet these
challenges, the Departments of Civil Eng -=ering and o Arch1tecture ' \

‘ana the School of Urban and Public\Affai-z will jointly_ \jnitiate an
interdisciplinary systems approach nd wiThdevelop n
prepare bas1c modular training matefials, probably by /fAI or slide-
audiocassette techniques. An outside advisory committee|with members
.selected on a national basis will be formed to identifywide-ranging

v - proplems and approaches in- the tra1nf%g so that the préfect can h-=ve
the greatest impact on other schools of the nation.

ones are marketability, maintenance, operations, and€7esthet1c appeal.
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‘ . Development in Sciénce Education
< . SED74-23282
C $457,430
-— Award: 04-28-75 -
’ o Termination: 09-30-79

NSF Program Manager:
Dr..Linda Kahan "
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secondary-s \cienqe ‘an area often d1ff1cu1t for%%hem a\curr1cu]um

basic ways in which-mathematics is appliéd: to‘ﬁge secondary q nt1,§

g
a tative sciences is being des#gned, tested, andrevadJuated in an experi-
mental .course at the Foran High Schoo1 M11ford‘ Connect1cut on-a
small scale n a two—yea ogram. An experimental ‘group of about
- ae1ghty students study, with) frequent use of concrete exemplars, the

‘wdys in whick natural Gar1ab1es can be related through ratios, direct.

./ and inverse rielations and proportions, rates, graphs, and dimensional
_ analysis.. THe cou-se is being taught as ience course by sc1encel
. teachers in the Spring semester of the academic year “or two hours
_per week to tenth grade students.: The “ollowing year t
_and a control group of apbrox1ma e] equal size will :take ajcourse
~.in chemistry Thhkach1evement oT the experimental ar- contro! groups
" in chemistry will be comparéd to determr-ne "the effec: of the néw
eurriculum on sub<aquent achievement ir a secondary auant1t tive /.

science course. the expesimental group shows s1gn1f1bant improvement -

over the control -—oup, the next step wi 111 b&7fo apply for a ‘grant
to redes1gn the. s_1ence-mathematics curriculum and to test it on a
wide? scake An -valuation Advisory Team will contro™ selection anc
~administrat -on of tests and adv1se and pass on design 5° the statis-
.\t1ca1 ana'l\,fvs . / + / -

7 \ L Deve opment in Sciznace E \tlén
L . . SED77-18444 W\
X ' : ’ $37,20C \
; Awarc Date: ~09-(&- "7 :
- o . Term-nation: 03-31-30
o - © - NSF Program Manager:
' ‘ : 'S Dr. .inda Kahar _
k. 7 . D .
: A T e 12/1978
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£ e 7ffii o S Dr Tzaak Wieszup S o &« N
, L, L. . .‘.Bhé Qniversityﬁaf Chicago- -~ A ( . Q{
e« e- . Department of Mathematicy L e s |
,z;m;;f? e gl . Chiqagq£ Ff1inois -60637? L ,5,_ - ;'fgt}:_
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- s The "Survey /of Pecent East European terature in Schigol and College |,
b Mathematics” wa ihitiated in-T956 with a g?%nt from the ﬁatipna]' BN
i ,45 . Science-Foundat on. Tne general] aim-of the survey is to analyze and o,
© 7 - provide informaz:ion on current Soviet -and othex East European mathe- . :
& -~ matical -1iterature and mathematics education, and to make available - °
. to American res=archers, educators, and students, some of the best
materials from these sources. To realize these goals the Survey

-is continuing to publish, on & reduced scale, translated and adapted .

.. exceptional ‘expositions for teacher-trainint programs, the new school

- secondary schools ~“or mathematically giftec -tudents. It is pro
" further with the publication of its series ¢~ translations of selecte
* papers and monograshs -on Soviet research anc psychology and the methqu

eding

mathematics “¢urriculum, exz-acurricular schc 1 pathematics,-and gﬁ:cig]
cted

o %: learning and teachipg mathematics., Tre Survey is expanding its
i

formation and puolishing activjties to cover alternatives in Soviety
education--in carticular. the curricula and eaugational literature
in newly developec train®ng programs for middle- and higher-Tlevel
specialists in the compuzer andyinformation sciences, in cybernetics,
and in other appl-ed matrematics disciplines Finally, it wi 1 .develop
a program on the =chieversnts in mathemat :-s :ducation in the more .
advanced of the c-1er Eas: Zuropean count = .

»

Development in Science Education
SED76-80599
$271,200
- Award Date: 09-30-76 ¢ .
“ermination: 03-31-80
NSF Program Manager:
Dr. Ruth E. Von Blum
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This pnojec 1s-to deVe]bp a 5- year,degrg; proyram in app11ed mathemat1cs .
“for the tryining of-M,A. level ‘studgnts.for caregrs “dn industry, business, -
e ~or government An- essenw1a]~component of the program is a Mathematics'®™ ¢~
e e.C]inic through which research projects are .underitake by confyact with '

’ :f _‘outside’ organizat1ons'and\where students, workin ,unﬁér faquty super-

N - vision, areyrespons1b1e forg the, Bxecutioffjof contract. A coursg - v
o +#0ow und& development in Mathematical Modeliny and S1mu]?t1on is geared & .
\ to the formulation, analysis, and- evaluatiop of ‘mathematical models :

dgswred for solving practical problems Both the Model1ng course and a
‘Mathematics Clinié Handbook are ‘to be distributed if & national conference
on comp]et1on of the prOJect o AT ’ L

ey

M B * . : -
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(», - .€lemson Un1vbrS1ty Wid1 initiate a thrbe»year proﬁict o be ’
% ' -"coordinated th si ilar project/at wash}ngton St“}pgyn1vers1¢y, VL .
- f - to_develep an~@lternativé doctoral progriams foy’ mathe c¢ians , T ~
’ .. centemplating careers\1n bu§1ness, 1gdustry, and government S e
-~ - Graduates will not only be“prepared core mathema¢1cs, but will = ]
o have eéxpértise,in dealing wjth tecgn1pa1 problems arising outside \ ~
: of mathematics. Distinctive féatufes of the progfam incluge training’ *
— in a nonmathematical option, interdisciplinary courses, and courdes
* . where emphasis is placed on active involvement,in mathematical modeling;
.. on-campus and off-campus. salaried internships; and doctoral disser-:
-, . tations shewing research competence wit® problems in which mathematics
", is applied.to significant "real worldh problems. .Special emphasis is
- op. _develo ment of 4 series of 1nterd1sc1p11nary flodels courses.
‘ K : ) /v‘ . '
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. Thq pﬂ1mg'goa1 of th1s 1nvest1§htaon is to emp1r1ca11y va11da¢e C. f\ *
A genera11zab1e procedures for‘-romot1ng effective "learnenr qontnol" - Y
S in computer-based instruc 15?51 systems. A learper has acquired R
- optimal Tearner control when he or she can manipulate-an instructional- ?
' env1ronment in-such a way that each*subsequent instructional display - Te
is. nﬂx1ma11y effective for the particular momentary aptitude state. .
First, an exper1ment has been designed to_determine which.of severg} :
strategy controls best facilitates st perfonmance while le i
to program agcomputer_programm1ng 1p1guage (APL) A second exp:§§§—9 P
j ment is -designed to determine if ¥ student in a learner control environ-
7 ment will transfer gge strategy, earned to other instructional situa-
.. tions. A third_expeFiment is designed to explorée the possible use of
Jearner control principles in‘ non-computer based 1nstruct1on systems
! such s audio 2ﬁoported workbooks _ ‘ >
I - o T '.Development in Science goucat1on
: Cos : . SED76-01650 ,
EERNC A o _ ‘ i $207,750 B
—_— - S Award date: 02-16-77
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. EXPERTENTIAL PARTNERSHIP FOR THE REORIENTATION OF TEACHING e

. '..&

- Richard L. Woodring . o .
" Drexel University - S : :
Center:for Teaching Innovation
Philadelphia; Pennsylvania. 19104

L .
. . : v - .
- . . . - 4
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The basic goa]s of . the four year “XPRT prOJect are to introduce and .
& expand the use of individualized instruction in existing, traditional
#. . curricula at Drexel,University and at other colleges that, taken . .
individua]ly are without sufficient resources ‘to promote large-scale
" programs of”ducationa1 reform.  This -exposure to individualized e
instruction should. provide the means and the 1ncentive for further o
_,expansion of thede methods, and eventually lead to significant changes '
in-curricula,at. these schpols. ‘Drexel University. and its" partner schools
will thereby progress from thetr current state, whiobn part]y characterized.
by traditional curricula using traditional methods of - tructnon, to a new
x'state which will be characterized by innovative curricu]a using ihnovative
L methods of instruction. It is reasonable to expect'that this findl ‘dtate
e oo owill provide a. cost-effective education’ with)improved student athievement
levels and 1ncreased f]ex1bolity 1n curricula p]anning :

e

Thus, development of: (1) curricula relevant to modern eggineering problems,
(23 improved problem selvingsskills, (3) improved communication skills, and .
‘(4) students who become "Tifetime, learners" are essential goals dbf .this o <:
"7 project. ‘The partnership w111 prov1de dgood quality, widely disseminated
- materia]s for pre-engineering subjects which have been carefui]y eva1uated

Methods by whﬂch ‘the XPRT proaect ﬁiif achieve these go S in a 3-step
process are described whereby several provenvindividuai zed instructiona1~
course formats are devgloped at Drexel University." . Then, as a 2nd step, =
faculty from partner:schools will be educated in the methods and materials’

" used by Drexel faculty and at the- same time modify them: for their own use 0
‘at a_ summer workshop. The 3rd step will have' these. faculty. returning'.to "

" their schools to implement these ‘techniques in courses similar to those
for which materiais have'been deve]oped at Drexel.

‘
» 2

Deve]opment in SciEnce Education ST

T . SED75-091 T L
- S ' Y $625,000 | S
S ) < Award date:: /22/75 .=

_.". Termination: 06/30/79
~ NSF Program Manager:
b ' s Dr. Gene-D'Amour
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. A COMPUTER CONFERENCING SYSTEM FOR PEER EVALUATION
v IR - 'AND COMMENTARY ON ESSAY TESTS

b -
: N ~ 4
Dr. Jerome H. Woolpy:' .. N
) o ¢ EarTham College - . ‘ |
Richmond, Indiana 47374 :
‘. ‘,»'_r . ! . . . ‘
TN ' .
~ -A-major aspect of the learning process involves a student's, confronting
~r#io-some- problem and ‘generating his own answer to it for critique and N

T - commentary. . This may:dgccur as an experiment is run and a report is
; ‘submitted, or as a particular body of information is examined to -
" . produce some ‘new synthesis of the literature ar theoretical statement. .
It is by this process. that the student goes. beyond the mere recognition ; -~ «
knowledge of material in his discipline to produce some statement of -- .
~ his own which can be examined by-his mentor. There are problems,’howevel,

in carrying out -this type of education. While it is commonplace in the
apprenticeship type of relation in graduate school and may occur in
indepéndent studies and small ‘seminars at the undergraduate level, -this

.approach to instruction becomes logistically impractical in large-classes. - .

The proposed computer system will organize the.students in large courses ' -

" into £hree types of activities: 1) question generating, 2) answering, and'3)
commentary on answers to provide for the kinds of constructed solutions to
problems and cross-critique which are available in small seminars. This
project will examine how closely computer conferencing techniques can

e .%ﬁggqximate the seminar in terms of dialog and cross-critique.. Although

b £~ 'the approach may be useful in many scientific areas, it willsbe tested in
- .. -bioTogy and -operations research. To facilitate transferability, the system
" will’be written in standard FORTRAN and documented according to CONDUIT =~ ~

, . standardsy . , g
R 4 N
[4 s \‘
SR - : ' beVelppmen% in Science Education
T L ., .+ SED77-18890 . | |
] D S | o $1247800 L,
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" Termination: 02-29-80 ' : :
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* INSTRUCTIONAL MODULES IN APPLIED MATHEMATICS IN HIGHER EDUCATION (UMAP)

Dr. Ross L. Finney S
Education Development Center, Inc. \
Newtoh, Massachusetts 02160

Instructional materials in modular format (modules) will be written
for college students enrolled in science and engineering courses .or

- 1in mathematics <ourses that function as service courses- for students,

- majoring in science or engineering disC1p11nes These modules w}ll
be produced 1n a common format that is increasin 1y familiar to vagious
institutions ‘and disciplines, and they will be ely independent &f
each other; therefore barriers to their adoptic ]
the nation should be Tow. The content will ranf® over all the topics
in mathematics needed by'students in the vartous physical, biological,
environmental, social, and engineering fields, and will be determined

. 'by task forces that include representatives from these fields. The - *.
modules will emphasize the application of mathematics to research and
deve]opment problems in these fields. . . . .

-

A majoﬁ”goa] of the project is the organ1zat1on of a consortium of .
_producers and users. Any college or univers1ty may join the consortium -
and appoint a representative to a governing council. The Council will
include the members of a-Steering Committee that already oversegs the -
activities of Project CALC, an earlier project involving the same site
and pr1nc1pa1 staff members The Council, assisted by its Executive
.. Board, will set policies and priorities for the task forces and the ~
-~ project staff. The existence of the Consortium shotrld help to.promote
. -the input of materials from creative producers and the test1ng and
adoption of mater1als at the member institutions. L

'*Development in Sc1ence Education
SED76-19615 :
$1,143,580 o
. Award 06-28-76 . .
: : - , Termination: 12-31-80
“““ o : : - NSF Program Manager: :
C Dr. Dorothy K. Deringer

A28 . 1201978
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. NATIONAL SCIENCE FOUNDATvION
"WASHINGTON. D.C. 20550

ADMINISTRATIVE ACTIVITLES .RELATED TO NSF-SUPPORTED CURRICULUM MATERIALS

\- ' ~ Dr. Jerny D. Murphy - .
: . ‘ Education Development Center .
t R . Newton, MA 02107 . S N

The d1str1but1? df more than 100 titles of text materials and over
600 films developed by EDC with NSF fund1ng will be administered
~ and managed -NSF-imposed accounting activities will be followed " -
o and appropriate report1ng procedures carried outs for example, with .
- réspect to royaTty-income. Categories of support include (1) -
. contract and pub]1cat1on adm1n1strat1on and (2) administration.of
film materials. ,

» ' ) o o A e
D - Deve]opment in Sc1ence Eduoat1on" o
... . . sEp78-20121 , S
SRR $81,438 L
. _ o Awérd Date: 10-19-78
A o SNt ~Termination: 09-30-79
“ - o NSF Program. ‘Manager:
- . ' : ‘Dr Linda Kahan
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' QUANTITATIVE.UNDERSTANDING'TO ENHANCE SOCIAL SCIENCE TEACHING

Irving Morrissett .
Educational Resources Center, Inc.
Boulder, Colorado 80302
This is a project to create 30-50 curr1cu1um modu]es which can be -
infused into current secondary school social science Rrograms to

- introduce and develop skills ‘@and understand1ngs in the application
of quant1tat1ve techn1ques to soc1a1 issues and prob]ems

During thésfﬁrst phase of the project, prOJect staffing was completed
and a consultant pinel of ten social scientists was-selected. The
. major activity during this initial phase was an extensive search for
background information related to quantitative methods in social science.
An inventory of" quant1tat1ve concepts and skills used in social science.
"was' constructed with the assistance of the consu]tants, and from this
an inventory of concepts..and skills to be developed in. the project -
~ were selected by the Staff. Outlines for nearly 20 specific modules
~were ‘developed; 10-12 modules will have been pilot‘tested in schools
- by June.1978. i ' ’ ' o o g'j S

Toe
,,l
v

e

Dur1ng the second phase the 10-12 modules tested an Phase I will be
‘revised, 24-26 additional modules will be deve]oped (total 36) : N
National field testing of ‘the 36 modu]es and f1na11y d1ssem1nat1on of

_ re§u1ts and: mater1als w111 fo]low '

jDeve1opmeht “in Sc1ence Educat1on )
-SED77- 18598 . -
$223,958 - ‘ \\
“Award date 09/28/77*-
“Termination: 04/30/8
L AR NSF Program Manager:

S SR © _ Dr. Gene D'Amour
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. INDIVIDUALIZED SCIENCE INSTRUCTIONAL SYSTEM -
t".;,’_ T e ;\ - . ) \‘3\ A
| Dr.* Ernest Burkman dﬁ\?’éﬁ ‘
. ' Florida State University
< ~+ Tallahassee, Florida 32306

'The Ind1§1dua11zed Science Instructional System Project (ISIS) is .

focused on the development of a flexible, interdisciplinary curriculum .
to provide science instruction relevant to the imtlividual needs’and o
abilities of a spectrum of high school students, particularly those not-
especially apt at science and/or those who do not intend to go .on to

-college science studies. ISIS will consist of approx1mate]y 30 short, °
g essent1a11y independent minicourses, each requiring 2-3 weeks of class-
. room time, plus resource materials and student. and teacher handbooks.

Each minicourse will deal with a specific topic by presenting the-
appropriate pixture of concepts.and skills from biology, chemistry,.
physics, mathematics and-the social sciences. When compléte, the system
will permit construction of full year ISIS courses in Genera] Science, .
Physical Science and B1o1og1ca1 Sc1ence from se]ected sequences of ISIS.
m1n1courses o . .

Mater1als in trial form have been f1e1d tested by more than 10,000 high

" school students in selected schools across: the country. Separate content .

reviews are carried out on each miniceurse. Twenty-one minicourses are '

current]y commercially ava11ab1e from G1nn and Co. ¢ o \( ,

- ‘ N 3
Dur1ng f1na1 phase of th1s award the proaect w111 comp]ete\test1ng ‘and
revision and preparation of camera-ready cQpy’ for ..thé final 'nine minicourses.

" The student and teacher; handbooks will be comp]eted for pub11cat1on

0

Deve]opment in Science Educat1oh
SED77-22653 : :
$1,468,711
Award Date 08- 31 77 .
Termination ‘Date: 03-31-80
NSF Program Manager:

Dr. Linda Kahan
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o o "DEVELOPMENT OF AN I::ggACTIVE CONVERSATIONAL COMPUTER MODEL
. S . FOR LINEAR PROGRAMMING ,

" Dr. John J. Jarvis ’
. Georgia Institute ,of Techno]ogy
T At]anta Georg1a 30332

o : LY

A

.This proaect is.designed to. respond to the prob]ems encounterée by
: . 'stidents in the utilization ‘of Tinear programming as a problem solving
- /‘ - tool in a variety of undergraduate science and engineering couyses.
. I order to accomplish this objective, it is proposed that -emphasis’
on its utilization be shifted from model manipulation-to bona fide -
interaction with the computer in a manner that permits comprehension’
of the small mathematics, managemept and engineering problens involved.
. In these various courses, each student is expected to deveTop modéling
Ce .fsk111s involving linear programming, comprehend the simplex method
: "~ (or variamts) as a tool for, solving and interpreting output on specific
problems’, and adjusting the: model and repeating the process until ,
desirable results are atta1ned . Because of the comp]ex1ty of ‘this e
. process, the student often. encounters a set of unique difficulties _
; that tend.to obfuscate the value of, the computer as ‘a modeling technique ,
. for rapid resolution of the problem involved.. As a consequence, a nhega-
-tive response ensues and the problem involved becomes secondary to the
_manipulations involved. .Therefore, it is proposed that a ‘truly conver-
. sational linear programming code for use on small problems (E-Z-LP)
- be further developed and refined for this purpose. The professed key
to E-Z-LP is its ease of interaction with the computer w1thout compro-
: m1s1ng so]ut1on of the problem involved.

- a

1

‘w . _ . . oA e :‘
R - - g - l.r v R :" Deve]opment in Science Educat1on
EE . | . 'SED75-17476 e

o 850,673
o _ Award Date:  06-10-75 -
ermination: 03-31-79 v

Program Manager: &

Dr. Dorothy {i Déringer. '
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" BsYCHOACDUSTIC DEMONSTRATION TAPES
. . [“4 * L

1

‘David M. Green L
Harvard University . LN
Cambridge, Massachusetts 02138 N

.The goal of thé.project is to produce-a co11ectioﬁ of approximatély 20
cassette . recordings, each illustrating a fundamental psychoacoustic
phenomenon- to demonstrate a given point of instructional sequence. It
is expected that the major use of the recordings will be in.undergraduate
and graduate classes on auditory sensation and perception. It is expected
_ that the tapes will be used in approximately 100 undergraduate courses
where the topics of sensation and perception-are taught and some of them
aould be used in Introductory Psychology classes.. Each tape will be
accompanied by a short booklet so that the instructor need not be an
expert in the area to fully understand tRe demonstration and its
significance.. - ~ . : ’ o N ‘

B . » © 4

Development in Science Edycation
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CURRICULUM ANALYSIS, STUDENT INTERROGATION, o o
¥ AND INFORMATION SYSTEM

i)

SN : Dr. Ernést J. Henley ¢

Clle College of Engineering . _ - .
“w' ¢« University of Houston N o
o . Houston, Texas 77004

-

produce a. computer-aided/modular instruction system which.c¢ould function.
across many disciplines and many campuses, By shifting from a curriculum
_system based on several score of ~courses to one based on several , ,
thousand ‘single- -g@ncept modules, ‘the project will explore the opportun1t1e5’ -
- for individualized curriculum planning, empirically based curriculum :
‘reorganiz tion, self- -study and self-pacing, .and improved student motiva-
4 tion and remediation. But coping with thousands of students making
4 individual chdices, while respecting tens ‘of thousands of prerequisites
which Tink the units, overwhelms current hand-and-paper registration
systems - already strained at large institutions. Thus the project will
develop a computer- -based. information system which will keep up with almogt
numberless possible independent paths a student might take in ach1eV1ng
his aims, which will provide authors with information on needs for new’
materials, and will assist professors and curr1cu1um commi ttees 1n
v restructur1ng the curr1cu1um e

L e p ——
o~ . . v o : _
v -Ihg*Un1Vers1ty of Houston 1s a member of a consort1U;\g:s;2;t1tut1ons, \g\\\
- and this project is: bu1TZ1ng on a number of modular co rograms to S

=3

. THe sofgware for the system is organ1zed into re]at1Ve1y free~ stand1ng ' j
3 - packages’ to foster traqsportab111;y to. and updating by diverse i _
.~ institutions. Dissemination.would:be via a self-supporting national .
users' group to refine and maintain the programm1ng. S DRI
RATI. . .,;f(- : 2'¢' SR g‘i ST, S e :
) 'DeVelopment in Sc1ence Educat1on '
- SED76-21950 . ‘
$175,960 « ' g
_ ‘Award date: 06/01/77
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' NSF Program Manager:
- Dr. Gregg Edwards
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: . . " Dr. Ernest J. Henley <« 4
College of Engineering «;

University of Houston “ YT Nyt
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' . THE DEVELOPMENT OF MODULES. FOR THE - "
S ‘UNDERGRADUATE CHEMICAL ENGINEERING CURRIC UM AND CONTINUf\G\E$UCATION

/,

. ‘ -, T N . £ .
S This is an extended instructional modulé development and dissemination
oL project, far undergraduate chemical eng1neer1ng and related areas.
It builds first-round competition review and publication of
125 ‘dnstructiona uhits centered on computer-based problems and
_ associated theory..” The next step explores a procedure for including
. primarily noncomputer-based materials chosen to cover the fundamentals-
> . .~ of undergraduate 1nstruc;;:9/Tﬁ>the field. ‘It attgmpts to set up
- the system on a:self-supperting /bgsis. The specitic goals of the
proje¢t: ares 1) Determination of appropr1ate'forma ‘andconten
- for undergraduate units; 2) a graph theoretic analysis of the pre-
graduate chemical engineering curriculum; ‘3) procedure for revi

»  and evaluation of submitted materials,With mu]tip]e levels of .
"certified" publication; 4) organ1zat1on of 7 continuing group ;\
to manage the work in the major curriculum areas; 5) eliciting and -

distributing 500 units covering the core topics-of the ChemE curric-
ulum; and 6) exploration of a consort1um of departments for cont1nu1n§
support of the operation.- ,
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LVING scmmﬁucwon FOR ELEMjN]‘ARY"SCHOQL CHIEDREN

~Dr. M1chae1 E, Browne .
University of Idahkb o
Moscow ,» Idaho 83843- ijgk. ]
-will develop and test materials which will form the basis ,\
[ y-oriented program of individual science inyestigations for
K-8 carried out by children at home. The materials consist of a
"§ resource manual and separate guides for students and for -
parenta] or caring adult advisors. The guides cover all fields of .
science .and utilize the inquiry approach. They are modular and self-
contained in form and may readily be used #n conjunction with other
o . curricula. The materials‘are used in the following way: With refer-
A " ence to the teacher's manual the teacher 1nv1tes'\nterested pupils to
\\' : part1c1pate in a program of scientific research. An evening workshop;,
.- . 1is held once each month with parents or other .caring adults, at which
« . .. time the teacher outlines the nature of the studies to be made. The
caring adult or parent runs through the experiments and receives.
. explanations of the phenomena. He or she receives an "Advisor's Guide"
- which will Pglp in.the supervision of the work to be done at home by
. the child. <Children receive separate guides suggesting topics for .
investigation. These guides ?ose challenging questions and indicate
possible avenues to pursue. Students:keep individual journals and
report in class on their results. The ponthly meetings with parents or:
- caring adults strengthen adult-scMool bonds and- develop-'a good academic .3f
. home atmosphere. The meet1ngs a1so const1tute effect1ve < nt1nu?ng adu]t
‘-,educat1on S PR A . Ly ;

The/yﬁf uence of the\fam11y on schoo] ach1evement is well. r gn1zed «and
is project plans to utilize the family as a maJor resource in the
1earnin7 process :

Development in Sc1ence Educat10n
SED77-18034 .
$75,500
Award date: 09/16/77-
Termination: 01/31/81 o
NSF Program Manager:

Mr. Bil1l'G. A]dridge
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. DEMO-GRAPHICS: ‘TEACHING POPULATION 'DYNAMICS IN A" -
 MULTIDISCIPLINARY FRAMEWORK WITH INTERARTIVE VISUAL GRAPHICS
i - oy
i E . : ’
Dr. Paul Handler _
Universifly of I1linois
Urbana, ¥11inois 61801 .

P
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The Population Dynamics Group (PDG) will utilize currently available
computer technology and population programs as the basis for develop-
menht of instructional materials on¥opulation dynamics and population-
related issues. The work accomplished on the project is threefold:

1) ‘Development of .ten written modules on-such subjects”as the relation-
ship  between popuTation and food, energy, economic development,. and
requirements for educational facilities. The multi-purpose modules
are'designed to be integrated into-a variety gf courses in several

. science disciplines and will serve a .number of teaching situations -
" at the undergraduate ant graduate levels. They are accompanied by

student guides with problem 1ists and bibliogtaphy and instructor
guides. 2) Conversion of the computer graphics resource materials

and developed under an AID grant;, to 6ther computer systems via paper °
tapes, magnetic tapes, or IBM cards .as appropriate to.the facility -
available ‘to. the user school, to be accompanied by a technical manual
on the conversion process. 3) Dissemination of the printed and computer

_on population dynamics, a]ready_avaiﬂgFJe on the PLATO computer system

. graphics material nationa]]y‘via'wqushops;-news]etter, perspna]

copfact, and a textbook. . - .
. ) S .

warkshops have been held concernifig the project:-they have been well

- attended and satisfying. During the final year (1978-79), the emphasis.

i's shifted to. shorteningysome medules (to make them more widely useful)
and eva1uating'the'effeg&s ofrthe modules.  Dissemination activities
will, of cqurse, continue. - ' B -
o ; ~ - - Development in Science Educatio
L . SED76-18446 A
' ' ‘ ’ . $316,799 : o
e S Award Date: 06-30-76
Termination: 01-31-80
NSF Program Manager:
Dr. Gregg Edwards
38 :
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“Ppring the first two years of the project, the necesSary modules on.. " .

deémographics were written and converted.so as to operate'onfa'yarigtysf'“ o

.. of computer systems. About 100 institutions received tapes containing -
the modules: some-3,000 students are using the lessons. Several
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o CONDUIT:' CONSORTIUM FOR THE DISSEMINATION OF .
Yo L COMPUTER-BASED CURRICULAR MATERIALS K

[ 4 : -
-

_;\‘.Jm . /
Dr.- James W. Jobnson . v
University of Iowa: B

' Iowa City, Iowa 52240 -

CONDUIT is a consortium of over 300 colleges ani{gn1ver51t1es devoted
‘go de¥p4621ng procedyres, -systems and techniques$to facilitate the
transfer and shar1ng of computer-based instructiohal materiatls in . .
science education.- CONDUIT tests, evaluates, certifies and ssemi=
. nates available computer-based materials: i% chemistry, phys1cs, econom1cs,
-~ - biology, mathematics, sociology, psychology, pdlitical science and. !
. geography. CONDUIT provides information about the use of computers
‘through ."state-of-the-art" reports, the CONDUIT PIPELINE and CONDUIT

catalog and compend1um

3

* During '1975-76 twenty -five packages of mater1a1s with over 680 programs
were reygewed and tested: CONDUIT has disseminated approximately. _
500 packages of materials to over 100 1nst1tut1ons S1nqe then,'they BT

»have been engaged in:

(1) rev1eW1ng and recommend1ng 60 packages_of materials, _
(2) prov1d1ng instructors with curreht information about Tt
N X cqmputing 1;uthe1r d1sc1p11nes, - . L e
e (3) déveloping instruments, procedures and- standards to fac111-'
e tgte the transfér of materials, . . !
(4):ass1 ting developers in producing comp1ete high qua11ty, '
. transferab1e mater1a1s _ v. , -

/;«f ' . 'Deve1opment in Sc1ence EdUCat1on
_ a TR SED75-06596
o - _ £1 ,091,850
. s, - Award date: 06-23-75
p\f-\ _ ' : . Termination: 06-30-79
S, ' , . NSF Program Manager:
: Dr. Andrew ‘R. Molnar
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- COMPUTER—ASQLSTED”DATA ANALYSIS - . —

’ ' _ " Dr. Melvin R.fabvick“, ) e .

-~ University of Iowa -~ . =~ - -

- Iowa City, Ii&e 52242 : o

| : , . .

* The Camputer-Ass1sted Data Analysis. (CADA) Monitor is a set of -
conversational-language interactive computer’ programs designed to aid ..
“both in the 'teaching of data ana]yt1c techniques and in .the carrying -

+ " out of analyses of real data. It is written.in BASIC and has been . 1A
trapslated into:BASIC dialects for several different _computing sy3tems,
1nc¥ud1ng two-micraprocessor-based systems. = New versions of the system
are) releaséd annually. For relatively inexperienced persons, CADA -
provides the,direction necessary to learn to correctly app]y;soph1st1cated

%_statistica1 techniques; for the experienced user CADA prOV1qps the
flexibility needed for a thorough analysis.

The final phase of this grant will fac111tate the fu]f:l]ment of ‘the

7/ remaining original research goals of the project: the providing of a

" ~Bayesian analysis for-non-conjugate prior distributions; the deve1opment

of extensive utility elicitation and statistical decision theoretic

" components; the development of a genera] Bayesian lsnear component [
‘modeT; the exploration of CADA as” a: primary computing tool of a un1versity f’
statistica] consulting center the formation of ‘a CADA users' group;
CADA users' .training session; and the cont1nuing trans]at1on of CADA

1nto maJor BASIC systems S _ , _ - ,'
L I Doty i : \
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OEVELOPJNG SCIENCE GURRICULUM UNITS USING THE
‘TEAMS- GﬂMES TOURNAMENTS INSTRUCTIONAL PROCESS

- o Dr John H, Ho111f1e1d
‘ Center for Social Org. of Schools
‘ . . . The John$ Hopkins University -
S . L ' Charles & 34th Streets SR .
\f‘ : . o Ba1t1more Mary]and 21218e/ - -

B

-
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The Tegms= Games Tournament (TGT) 1nstruct1ona1 process uses " teans
s in the classroom to inérease student learning of basic skills
ation. *The process has been shown to have positives effects
on student learning in math and language arts, and TGT units for.
these subj ts have been developed and disseminated. - The obJect1ve of
this project.is to develop TGT instructional materials for junior
\e,hdghasc1ence units to help students acquire a_ firm science knowledge
base t ot1vat1ng;more students to” cont1nue studies inm 5c1ence

-

The act1v1t1es of the prOJect 1nc1§;;) (1) identifying unlts of

Jjunior high scienge appropriate for teaching by TGT, (2) specifying

learning -ob ect1v of the un1ts\ (3) writing TGT worksheet *and game
~items for ob3ect1ve"(4) piTot testirig worksheets and games,

(5) revisifg items and- objectives based on pilot results, {6) field

testing revised units, (7) making-final revisions, and (8) dissemi-
-y natfng~{grough commerc1a1 pub11cat1on ' : .
The, materials produce w111 cover various sc1ence units. (astronomy,
biotegy;. geo]ogy, ener depend1ngsgn their appropr1ateness for teach1ng
with TGT. - Each deve]oped unit will contain approx1mate1y five generic
obJect1ves, 25 spec1f1C'obJect1ves, and 25. workshe_;s and gamesets.

« - : : : Development in Science Education
- | “SED77-19102 |

R © . $168,000 |

' o : Award date: 09/19/77

L Termination:  02/29/80
. NSF Program Manager:
- - . * Dr. Ruth E: Von Blum
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1\ DEVELOPMENT OF A GENERAL ENGINEERING TECHNICIAN CURRICULUM:

rs

. .
Dotald R. Mowery . - |
. * Junior College District -
N o . of St. Louis ' .
' - .St. Louis, Missouri 63110 ) . ;//w

/ ’
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L
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- The goals of th1§<£;6jebt are: ' . e - | .
-1, Design a curriculum for reparatidn of generdl engineering teéhnicfg;s o

" {n a two-year, assotiate*ﬂéﬂgee program; o ‘

) ) . ) . . c . . . L d B

. - 2. Prdvide trial 1mp1ementa$ion of the curriculum and.course materials

" for revisions; S ' . : .

/' - ..~ in a"wide range of ‘specialties, tragpsfer to four-year programs with a
- minimum of disruption, and easily adapt to changes in industry and
technology after graduation. . : :

3. §€§1emen “the curriculum so that graduates could serve as technicians
\
u

‘The project’ during the past three years has prepared. drafts of 12 of the -
projected 15 study guides (100 page discussions presgnting the heart of a
‘course) and has been adopted in trial at seven colleges. Five further
colleges have applied to be field test centers during the coming. year.

Pﬁ?§;fina1 phase will concentréte.on'}eVision and completion .of the course
material¢ after field teésting, and on documenting ways-to facilitate the

;; - ; ~adoptiort of- thé curriculum by other schools.
_ L " - -Development in Science Education
a0 SR -SED77-17935 a .

gL ) . $70,400 v
: ' ' Award date: 09/28/77.
Termination: 05/31/79
NSF Program Manager:
Or. Gene D'Amour-
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[EDUCATIOMAL MODULES DEVELOPMENT FOR THE NUCLEAR FUEL CYCLE

Dr. N. Dean . Eckoff
- Kansas State University
. Manhattan, Kansas 66506

The purpose of this proaect is to deve]op, through a national com-
mittee with university and industrial representatives,-a series of
educational modules to 1mprove instructign concepts of the nuclear
fuel cycle (NFC). This is an-area of ever- increasing demand for
manpower and technical knowledge; at present there are inadequate
instructional materials and the present system for providing materials
cannot keep up with the changes. This project sets up a national
.commi ttee’to ‘encourage the development and exchange of materials

on the.most ‘important topics. Five goals are identified: 1/ To:
survey current programs and materials. 2/ To establish task forces
which will be charged with developing appropriate.modular materials
for the vagious nuclear fuel cycle steps. Some of the teaching
modules are autotutorial or individually prescribed instruction.

~ They involve the use of computer programs where appropriate, visual
aids, and in some cases, audio aids. 3/ To develop materials in

four areas not qovered by specific task forces. 4/"To develop materials

~ covering current government.and industry policies as well as the
legal ~aspects of the nuclear fuel cycle. 5/ To establish a permanent
committee under the auspices of a professional organization such as
the American Nuclear Society to carry on with this activity.

- [

Development in Science Education
SED75-04822 .
$140,000
Award: Q6-20- 75
_Termination: 09-30-79
NSF Program Manager:
Dr. Gregg- Edwards
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\ EDUCATIONAL COMPUTER-BASED MODELS FOR
% SOCIO-ECONOMIC-TECHNOLOGICAL SITUATIONS
(* © " (E-COMSETS)

, : Dr. William E. Schiesser ®
V. ‘Lehigh University = ”
‘\ Bethlehem, Pennsylvania 18105

- A ) .

'._\

The overall objective of .the program is to encourage the use of com-

puter-based modeling and simulation higher education, particularly

in those fields which have traditionally been nonquantitative, by the

development and dissemination of a series of mathematical models and

-ease of use. : . S —

associated programs for student analysis .of contemporary socio-econ- =
omic-technological problems. - Particular attention will be paid ‘in
the development of the materials to standardization, quality, and

In the first Phase, computer ﬁode]s'were developed by eight faculty C

“participants (7 from Lehigh and 1 from Bucknell) who cooperated to

share background knowledge and -a common methodolegy for mathematical

" - ‘modeling and computer simulation. In the next Phase, computer programs

are being written in a standard format and computer language so that
they will be transportable between computers. . Computer programs '
(in machine-readable form, with supporting documentation including

- an_introductory programming manual) will be made available by mail to.

interested educators for a nominal preparation charge. Training
sessions, given by a Lehigh faculty group, will present in detail
to the faculty of other institutions the underlying mathematics. and

. computer methodologies in-order to foster effective use of the materials.

The activity will be evaluated by content-centered peer groups at
Lehigh, by a group of specialists at Lehigh experienced in evaluation
techniques and cost analyses, and by a national advisory committee.

Development in Science Education

v o " SED77-14880
N : ' $339,600 L ,
D Award Date: 09-16-77
o ' - . .  Termination: 02-28-81

NSF, Program Manager:
Dr. Linda Kahan
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“unrestricted English-text input to digitally-stored speech wh1ch can
' then be output. as natural-sounding messages. _

The first grant (FY75) to the principal investigator, Professor Jonathan;

" Allen, was to producé a‘research prototype of the system.)| The two-phase
final grant. is to produee a complete set of algorithms to convert text -

_pitch and timing algorithms and developing an 1mp1ementatlon of the

NATIONAL SCIENCE FOUNDATION
- . WASHINGTON, D.C. 20550

CONVERSION OF TEXT TO SPEECH FOR COMPUTER-AIDED INSTRUCTION —

[ 4

 Dr. Jonathan Allen
Massachusetts Institute of Technology -
. Cambridge, Massachusetts 02139

[ 3
This project is directed to what is considered to be a serious prob1eh

by developers and users of computer-based learning systems--the
delivery of good-quality synthetic speech. The system will convert

to speech, special hardware to synthesize speech at the términal and a
system framework which facilitates modular improvements. " The final

"objective“is to produce an engineering prototype of the system that

wil] be optimized for performance under field conditions.

J

:'Nork during the first phase has included conversion of the’ system to two

new computer systems (DECSYSTEM-20 and PDP-11/60), improvement of the
system in both software and hardware that will be useful in computer-
based learning systems. 'The second phase will-continue progress toward
the production of high quality speech and an 1mp1ementat1on of the system

"~ that can be used practically‘1n CAI systems. 4 .

Portions of Allen's current systgm have been transported to Professor
Patrick Suppes' project at the Ytanford Institute of Mathematical Studies

~ 1in. the Social Sciences (IMSSS). One of the_contﬁnuing'interests at IMSSS

is the use of:voice output in tfhe CAI environment. Allen's work has also
been transported to Telesensory Systems, Inc., which has an NSF grant to
simulate a,reading machine for{ the bTind. To further enhance transfer-
ab111ty a one-week summer courte will .pe offered in June 1979.

. - : ; Development- in Science Education
o o SED76-81985
R $464,600 .
g " Award: 08-01-77
o 4 : . Termination: '1@:31-79
- , , NSF Program Manager: ¢
' ‘ » ‘ Dr. -Dorothy K. Deringer

SRR
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A MODEL PROGRAM FOR CONTINUING EDUCATION IN CHEMICAL ENGINEERING
7. : ‘ : i

Dr., Karen C. Cohen
Massachusetts Institute of Techno]ogy
Cambridge, ‘Massachusetts 02139, -

i

This ‘project's first phase was to exp]ore a se]f -sustaining, cost-
effective program for pract1c1ng engineers to: update their skills;
attain advanced degree levels of professional maturity; and mod1fy
their career especially in middle years. This was to be done via
< an academic-industry-professional society consortium for: develop- .
" ment and exchange of, instructional materials; delivery of problem--
centered, ‘individualized education, and certification of skills
and 1evels of competency. Its features would be: 1)Modularity--'
Activities and subject units structured for clear interrelations -
and easy, loc daptation. 27Mu1t1 scale certifigation-- For each
smal] topic assessment of person's knowledge and skills, and,
sepirately, levels of competency and problem solving, 3)Ind1v1dua1-
ized-- Low costs so- individuals can pay own fare. Diagnostics
.for self-management of instruction. 4)National system-- The main
ifstitutional actors will help in design system and set up an
yinternal cred1ts/deb1ts for self-support. 5)Problem-centered--
Peer teams, ‘case-studjes, workshops for act1ve competenc1es built
on self-paced units. 6)Mu1t1ad1sc1p11nary-- Content was in appli-
cation areas chosen for impact on‘national needs. The results
expected are: a working consort1um, two prototype programs, one
* energy-related in trial; the major components detailed so 'that™
they may be used by other projects--retrieval and accessing systems
to handle large numbers of modules and students, diagnostics for
se]ﬁ,use assessment of levels of competencies, and procedures for
rev1s1ng'modu1ar1zed adapt1ve materials. : : v

1
Y

_ . Deve]opment in Science Educat1on
J . . SED74-20092 -
$772,530
Award: 06-30-75
. Termination: 05-31-79
- . NSF Program Manager:

/1”;// Dr. Gregg FdwardS’ , ; 'l,' ‘ |
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oo ' ' INSTRUCTION MATERIALS AND DELIVERY, SYSTEMS FOR
) . ’ AN UNDERGRADUATE CURRICULUM-IN PEST MANAGEMENT
R - FOR PLANT PROTECTION .

o ‘Dr. D. L. Armstrong . R
* Dr. Fred H. Tschirley
A Michigan State University v
: East Lansing, M1ch1gan 48823 -

»

) Pub11c and profess1ona1 re- eva]uat1ons of pest control practices .during
//f' the past 20 years have led to major changes in 1eg1s1at1on associated
A with pest control. ‘These changes require the services of prof ssional
personne] trained in modern concepts of pest management, althdigh |
curricula providing such training are either absent or inadequate at .
most universities. To ensure -the development of such training that
“will be useful ,to future employers and for adoption by other un1vers1t1es,
the Michigan-State University. has devised a curriculum divided|roughly
into three. groups and which includes 1) a new introductefy pes v
B management course; 2) five pest-oriented existing courses; and 3) a series
. of three new final integrating courses based on systems ana1y§1s. f-;\‘\L_
Included are a field practicum and an opt1ona] internship in agr1cu1tura1 .
8 ‘ service or industrial employment. The developed curriculum will be
: tested at the University and four other academic schools, including an
"1890" school. Distribution of the materials will be through publishers
of 1nstruct1ona1 mater1a1s, and-the use of their d1str1but1on systemF’

. . [ <
)

[ .

Development in Sc1ence Educat1on
7> SED75-20185 \
- $299,810 .
Award date: 06/19/75
‘ ~Termination: 11/30/79
4. . - “+ . NSF Program Manager: °
' ' ~ Dr, Gregg Edwards = —
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PROBLEM-ORIENTED PHYSICS® INSTRUCTION
. J

I .. o : - : r « ﬁ 4
S | ’ br.,Peter S{Qnel]v v T .
Michigan State University-

East Lansing, Michigan 48824 'é

~ This project has been exploring the potentialities of 'developing new
instructional approaches in physics,: and appropriate and cost-effective
- means for their production and distribution. The goal of current work
* is to complete the products and documentation of *the research.
Approximately 25 instructional modules will be completed; they focus
on a problem-solving approach and especially on techniques and skills
which are used in solving physics problems in a.number of different
areas. A number of them introduce basic ideas of physics in the
context of current citizen concerns such as solar energy, .noise
abateqpent, and effects of radioactivity. Considerable experimentation
has gone on n establishing formats which foster adaptability to many
: different kinds of instruction, including traditional c1aSsroom work -«
* - as well as self-study or self-pacing; the resulks are being documented -
" in a guide ‘to authors and module-developers. Severa] modes of produc-
tion are being’explored, including small. honoraria and open competitions,
volunteer development, review and revision, and cooperative dissemination;
the results are being‘wti{ten up. Surveys of appropriate literatures:
‘on printing standards, retrieval-thesauruses, and a computerized
Moduie Band inforn‘tion service fom(utho\rsv are nearing completion.

*

‘9.’ Z>
’Deve]opment in.SciénCe £dﬁbatidn
SED74-20088
$364;430 - ,

Award date: 06/19/75
' ‘ : Termination:  02/28/79
. . - NSF Program Manager:
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' " WASHINGTON, D.C. 20550
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“

T © CURRICULAR MATERIALS IN COMPUTER-AIDED ‘SHIP DESIGH

~

Dr. John Woodward . '

The University of Michigan

_ Department of Naval Architecture
o - ‘Ann Arbor, Michigan 48109

‘A computer system has been deve10ped in cooperat1on with the _ o
MassachuseQ_s Institute of Technology to serve as a tool in teaching -
ship-design to undergraduate students. .It will eventually consist
of a library of computational modules, an executive program to aid
“the student ¥in using these modules, superV1sory modules, measure .
of merit modules, and data banks. It is intended to- increase the -
student's learning by increasing the range of alternatives* that
can be explored by making easy the repeated app11cat1on of“$ESUhg;
of merit when design decisions are to be made. - Y
The execut1ve program called DEX has been developed and 1nsta11edf
in The University of Michigan and several computational.modules
have been déveloped. This proposal ‘will provide for further develop-
ment of the design modules, develop a methodology of use, and assist
with the transfer of these materials to.other institutions. °

’ 9" ) .‘ . 3 ; ‘v; /\’
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Development in Scienqe Edlication
SED76-08438 ¢

'$471,380
: K Award: 03-08-74 '
Py . ' : Termination: 06-30-79

. NSF Program-Manager:
Dr. Gregg  Edwards

I~ . ' e L . ) )

12/1978:

4" s : | . | A44, I,




+

‘NATIONAL SGIENCE FOUNDATION . -
. "WASHINGTON, D.C. 20550 . - .

_HIGH' SCHOOL MINICOBRSE ON CHRONOBIOLOGY

* Dr, Franz Halberg" -
University of Minnesota .
Mifineapolis, Minnesota-55455.

j . e

The project would develop, test, and disseminate a two- to four-

"' week minicourse for high school biology courses that will include

- conceptual tools fogidentifying and describing rhythms, laboratory .
exercises with plants and animals, and examples of applications in
.ecology, agriculture and health sciences, including -utrition, =~
occupational safety, and education. Course materials will include
a.text of about 60-100 pages, student instructions for-laboratory

. experiments and fie]d'activitjéé with optional extensions, tests,
~and_a teacher guide that provides background readings, suggestions for
laboratory and field: demonstrations, audio-visual presentations, and

coordination o
with national e
biology. ' Material
teachers in one or

these varied. components. - Content will be. validated
ts through the International Society for Chrono-
i11 be piloted and revised -with a few experienced

two classes in the spring of the first year.

Selected local teachers will use the revised materials during the

third six-month period. The result will be g coherent teachablé .
package. : : o .
: -
- o
Development in Science Eddcation
- SED77-18794 . ° .
$90,000. : ’

Award date:‘ 09/07/77

) . ' Termination: 08/31/79

NSF Program Manager:
Bill G. Aldridge
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N *  NATIONAL SCIENCE FOUNDATION
._ - WASHINGTON. D.C. 20550 ;- : &
E-”Q ' H“'. ' DEVELOPMFNT OF RESOURCE MATERIAL FOR INSTRUCTION IN

-USE, OF UNDERGROUND SPACE

o Dr. Truman Stauffer
. v Ty ) " Department of Geosciences _
SR . University of Missouri, Kansas. C1ty
S R ) Kansas\E1ty, Missouri 64110

»

There is a def1n1te need for pert1nent factual, and pract1ca1 1nfor-
mation-on the use of the sub-surface. '“The benef1ts of sub-surface
Tocations have induced dry and frozen food sto;gge, factgories and
‘offices to use underground, lecations in the Kaf®#as City area. * Indus-
try has successfu]]y used mined-out space for over two decades,
and the area-is a natural labdratory providing on-site 1earn1ng situ- -
ations for the s dy of underground space utilization. A course of.
study ac ua1ntsuggudents, both undergraduate and graduate, with , |
- the ph ca], cultural, social, -legal, economic, . and heal th actors
inherent 1n the use of sub- surface space.

- A course in the "Occupance and Use of Underground Space" 1s‘be¥hg
given in the Geography Department of the University of Missour
. Kansas City, and it is through this mechanism that the materials
are being. developed. These will include a source manual that may
be  used by business and industry, as, 'well as by .other un1vers1t1es,. 4
slide sets, and a tape library of pert1nent discussions. It is
: anticipated that current knowledge gaps will be filled in and that
. { presently fragmented knpw]edge will be tied together. The plan is
- to accumulate existing materials, supplement these materials during
-/f the course offerings; select areas where additional study is needed
which will be ca>{1ed on during the summef after each course is given,
incorporate selected supplementary materials and summer Yesearch
into a comprehensive source manu®l, and then make this material ;
available by pub11cat1on and d1str1but1on o s

N\ o e T -
,; : : Development-in Science. Educat1on
A o “SED76-10100« . &

- - $83,800 - _
Award date: 02/02777
4 Termination: 12/31/79 =~

NSF Program Manager:
\) Dr. Gregg Edwards
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TR NATIONAL SCIENCE FOUNDATION. . -
o “ WASHINGTON, D.C. 20550 _—

INVE@TORY OF COMPUTING ACTIVITIES AND RELATED DEGREE PROGRAMS

IN u. s. /fESHER EDUCATION | \i::) '

p) | . | S J )
Dr. John W. Hamblen | ..

University of Missouri
Rolla, Missouri- 65401

'S1gn1f1cant changes have occurred in computer systems techno1ogy :
and use patterns since the two previous Surveys (1964 65 and 1969-70)

of cOmputing activities ih higher education were conducted. There-

fore, a third National Inventory of Computers in-U..S. Higher
Education’will be made tg-eollect data to provide planners and
administrators with accurate, up-to-date data on computifig activities

in academic administration, research and instruction. The final ‘ 4
régort will consist. of two volumes. The first will be a publication - -
ofYthe tabulations and extrapolations of data similar to the earlier
surveys. The second volume will consist of -interpretative reports K

on the s;atus of academ1c comput1ng by selected experts

4

‘\( .. ’ : . ' ‘ X T
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A : Development in Science Education
. ' SED75-17157 .
$213,300 _
Award.date: 05/22/75
: o Terminatipn: 08/31/79
A NSF Program Manager: -
. \ Dr. Andrew R. Molnar
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. 7
N .
.

L . . 4 . o v

12/1978

’ | | “-A47 r :&'.Z.
e




' NATIONAL SCIENCE FOUNDATION , . \ -

WASHINGTON, D.C. 20550 C

- ~ SELF-PACED TUTORIAL COURSES FOR MINERAL '!C'I'ENCE-METAL'LURGY DEPARTMBATS
' ' . < o - N . ‘

~

. , : '
* Dr. L. G. Twidwell : C -
Montana College of Mineral_ ' Co
o - ; %  Science and Technology B ‘
(_/f - Butte, Montana * 59701. e /-

y ; v D S _ .
Mineral Science’ departments (Metallurgy, M1nera1rProcess1ng) in .
™ American colleges and universities face a serious and growing problem - ¥ .
~ in maintaining qual@ty instruction under conditions of 1imited : E%\*
« - availability of facllty and small student®enrollments. The staff
of Montana'College of Mineral Science and Technology_Offers, by
- developing PSI materials prepared by experts in the field, aQ,angr-
e native to the current and near-future critical” teaching probYe )
' Support iscprovided for the development of an experimental cooperat1ve a
project by experienced college and industrial personnel to offer
- -an additional teaching option to help alleviate this need. Inde1dua]
"tutorial courses are developed, student-tested, and presented over
. @ three-year period. - These courses are at the\Jun1or and-senior, .
levels and deal with Unit Processes in Extractive Metallurgy, inc¢luding
1) Hydrometa]]urgy, 2) Pyrometallurgy; 3) Electrometallurgy; and’
.4) Rate Phenomena.in Process Metallurgy. The coordinators_and staff
of- the courses include faculty from both Montana Co]]ege and the ..
University of Missouri at Rolla, as well as metallurgists from Ana- N
conda Company, American Metals Climax, Incorporated, and Kennecott
Coppér Corporation.  Plans are given for evaluation of the courses’
® and dissemination Qf information and results. :

) | . . | 2 o ) ' :
- . N i
. o o o Pevelopment in ScfénceiEducafién EEAPTRN
’ o SED75-04821 : : B
" $131,115 ; . o
i . Award 06218-75 -
] - - ' : ' . Termination: 05-31-79
S - . . NSF Program Manager: . : \;)//
, ' Dr. Gregg.Edwards* '
~ / - 51’}‘ . ! -
' . | * . A (
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e | NATIONAL SCIENGE FOUNDATION
C . : : WASHINGTON. D.C. 20880 ~ - , .°
S o N e
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IR © VDIAGNOSTIC AND INSTRUCTIONAL SERVICES \
- ’ ‘FOR_'UN‘DERGRADUATE STUDENTS OF "STATISTICS '
o * e
] - N f' ‘ . ; . .
- " . K S - BN . o . ! . .
e @ - - ' ()Drﬁ Jerry. A. Warre o -
; I o o University of ‘New Hampshire' ;
T ~" Durham, New Hampshd 03824 T

T DA

&/ - w‘. _‘ T | » /

" Twg systems'designedhto improve the deiivery of instruction in college-".

e - level statistics have been develgped.¥ A-Diagnostic System provides a
.~ . collection of test questions and-a variety of application areas in

~ elementary statistics. A Resource System.will provide students and .
instructors.with descriptions of available instructional materials. .
.The Diagndstic System presently.contains appkoxﬁhate]y 1500 items,
1150 with -answers. .Materials for the Resource System are presently
being réliewed. Both diagnostig test items and descriptions of avail-
‘able instructional materials will"be coded with statistical terms that
will identify parameters, such as topic and level of difficulty, rele-

yant to planning individualized study programs. . Y

- *Dyssemination and-testing will take place via summér sessions and
" gbservdd use of the systems in other schools. . These plans include a
ix-week session this summer at the University of New Hampshite-and

ummer session students will bé taught by nationally recruited statis-

tics instructors. Guidelines’ to assist both instpuctors and students:

T in using these retrieval systems will be prepared under this grant.
) K . \"u v . .\ . . - . , ) . . ‘ct . -
/ ST - , o . [ ...‘ ‘
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se of the system at Wright State University in Dayton, Ohio. At the- .
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_ DEVELOPMENT OF TEACHING MATERIALS FOR COMPUTER PROG&AMMING o
')v ) e ‘ _ . . c‘) B \ P
B . 1 4 .

. : - - .Dr. David L. Parnas

R . University of North Caro11na )

' at Chapel Hill

Chapel Hill, North Caro1ina 27514

Professor E. W. Dijkstra has sé%gforth a rad1ca1 new approach to pro~
gramming and the teaching of programming.  One of the keys.to thg.method
‘is the use of an unusually elegant programming notation that allows
algorithms to be constructed free frbm the arbitrary’ restrictions imposed ..
o by conventiona] programming languages. The. ava11ab111ty of an 1mp1e—‘ '
7 mentation of this language that is des1gned for use in teaching is _
“essential to teaching this new progrannnng approach to the undergraduate
:1eve1 - This prOJect will:
'(1) Develop a well- eng1neered teaching” tool based on. D1Jkstra s language. , .
. (2) Develop a course syllabus based on D1Jkstrm s concepts but des1gned
' for undergraduate students.
. (3) Teach (on an experimental basrs) a course on disciplined program- .
.+ ming using this .sy1labus and the prégramming’ tool. :
'(4) Compare the programming ability and understand1ng of Etudents taught
, - using" the new. approath and" those taught in our present more con-. ‘
ERICWY vent1ona1 courses.
(5 Make both the teach1ng/progrmnn1ng too1 and the sy]]abus ava11ab]% g
to other un1ver$1t1es for fur{her test1ng _ , '
" L Work dur1ng the first phase of the grant has concentrated on des1gn1ng —
et Input/0utput scheme for the Dijkstra Prpgramm1ng Language (DPL) :
- affd “on, design1ng the translator. To enhance transferabi11ty the com-
iler will be written in a subset of ANSI Standard FORTRAN and on1y . ~
ohe module- of the compiler will be machine dependent S LR

3> : L - S T L oo
. . P .

A ; B J'Y: : ~ Development in Sc1enoe Educat1on
' -+ SED77-18518 o
T - \ ) $1962700 e
s _— . - « - Award Date: 09- 09 77 : -
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NATIONAL scusNdE FOUNDATION
WASHINGTON DC 20850

-

v - ' .
.DEVELOPMEN] AND TRIAL OF AN INTEGRATED
" UNDERGRADUATE SCRFNCE MAJOR PROGRAM _ o ’

1 o i

Dr. Mark Pinsky,, .
Northwestern University :
Evanston, T11inois 6020}w_§_,?

'.:>‘--i;.,;_: R ‘
" The Integrated Science Program involves an accelerated three-year

B.A. curriculum focused on mathematics, physics, chemistry, biology

‘geology . and -astronomy, including theoretical, laboratory, observational
and computational training. It\ling;;%gned for the superior-student
who will have advanced placement hematics. Iff the fourth year,

 after rece1v1ng the B.A., the student will have the option of 1) taking

a dual major; 2) taking a master's degree; -or 3) taking additional

" coursework to prepare for graduate instruction’in the chosen field.

The ‘graduate will be expected to have a broad understanding of science

and experience of a wide range of techniques and-materials lead g to

worK more influenced by national societal needs and.problem-sol¥i

than is often the case with discipline-trained individuals. It 1s

hoped the program will serve as a national prototype and give under-

-graduates an overview of all the sciences and of mathematics in “terms

. of first pr1nc1p1es, the state of the art, and problems at the fore- ..

front in science. Information about the program will be published

-in journals; progress _reports will be@ade via news]etterg and tec -

nical pubTications in educational literature; a syllabus o6f the courses

~will be made available at no cost. ' - . . s :

N
2»
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- “Deve]opment in Sc1ence Educat1on
N SED76~01243 - - .
oo c $418,485 . - . -
: .. Award Date:. 06-25-76
Termination: 05-31-79
' ’ : ' ‘NSF Program Manager:
. : . ; . ...~ . Dr. Linda Kahan
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NATIONAL SCIENCE FOUNDATION -
. : ' Y WASHINGTON. D.C. 20550

SN

\-—\‘ .

DEVELOPMENT OF A COHERENT SERIES OF PAkTICIPATORY.EXHIBITSVFOR L
THE PALACE OF' ARTS AND SCIENCE FOUNDATION EXPLORATORIUﬂ'IN SAN FRANCISCO

V"..‘, , J | '- : . C . .'*
. : . ~ Dr. Frank Oppenheimer .
SR S , . Palace~of Arts and Science Foundation
\ : : * San Francisco, Califorfia 94123

-
N ) . ’ . _
The project 1nvolves the plann1ng, concept1on, development and fabrication
of exhibits that will provide a learning and teaching. resource.in the
. physical and Tife sciences. The objective ¥s a unified and versatile
resource that can be used for a wide range.of formal and individually
 managed.instruction. There will also be an ongoing evaluation of,the
effectiveness, durability and breadth of appeal of the. exhibits as well
> as an attempt to disseminate, through the, establishment of a model and .
rough publishing material, the under1y1ng pedagogical ideas and the
d tailed implementation of these ideas. “The efforts.of -the Explorator1um
volve an experimental approach as well as comp1nfng the experience of .
other museums, with expertise in teach1ng practices and curriculum g
_development at many different levels. Past NSF support hds. resulted- in '
about 250 exhibits. . The unique features that the Exploratorium has
_contributed tp'exh1b1t pedagogy* will be incorporated in the continuing R
..~ development.: These features include: 1) An underlying emphasis on the ;
- phenomena and mechanisms of human sensory perception. 2) An intimate
interweaving of the works of artists, scientists and engineers in the
exhibit material. "3)#An openness of each exhibit that enables -different
1nd1v1dua1$ to become involved-and inventive at the1r own, Tevel. 4) The
~ selection of exhibits in such # way that they can be used as interwoven
threads for a variety of 1earn1ng in mini-curricula. 5) The presentation .
. of each basic phenomenon in a multiplicity of contexts in order that
the visitors can abstract an underlying way of thinking about natural
phenomena.. 6) A consistent at:gmpt to introduce new exhibit materials
only if they are’ connected by some logical or exper1ent1a1 -thread to the
~ other exhibits on displays 7) Devélopment of "rec1pes by which. educators
- in other museums can duplicate Exploratorium exhibits in. their own . ‘
institutions. Approx1mate]y 100 new exh1b1ts will result from. thJs.award.

o Deve]opment in Science Educat1on
. » SED72-05822: . -

&%1,046,984
PR ‘ : o Award date: ‘04/20/72
e : v A\. . Termination: 06/30/79
: o , ' : : "~ NSF Program, Manager:
: . ' . " Dr. Raymond Hannapel-
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' NATIONAL SCIENCE E‘OUNDATION
VX‘ASHINGTON DC. 20550

. . ‘
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DEVELOPMENT OF MODULAR COURSES IN SCIENCE, TECHNOLOGY AND T
e SOCIETY FOR UNIVERSITY FRESHMEN AND SOPHOMORES .

Dr. ‘Ph111p M Becker v
‘The Pennsylvania State Un1vers1ty , o, . _
University Park, Pennsylvania 16802 : L ;o

N ‘{ | r\ c n ' Sy

t" 7

Pennsy]vania State Un1vers1ty w111 develop 6 ﬂower-]eve] 1ntroductory
one-credit courses in "Science, TechnoTogy and Soc1ety"’for science and
© 'engineering majors and other studengsw1n s& ience courses. They will be

N modular ‘and consist of a complete couffse ofitline and all auxiliary = -

' materials "and so designed that they. can be taken singly or grouped into.. .
3-credit units. The instruction-will be self-paced:and programmed and the U
techniques' for presentation will. ‘be tHose deemed most appropriate for, the- o
subject .involved. . The-Bivision of Instructional Services at Penn State:
“will prepare the audiovisual material and copies of the modules. The new

- program will be used and tested at the branch Pennsylvania campusés and -
the Continuing Education Division of the University also will use the ;
"mdterial. Evaluation will be by special workshops. Contacts have been
' made with representatives of the National Science Teachers”Association,
o AAAS, and .the. American Society of Engineering Education, among others, about
' o convening sessions to discuss the STS material at their national meetings.
National-professional societies such as ACE, IEEE, and. ASME are other, groups
- which have been tentatively approached abput pub11c1z1ng and d1str1but1on
~of the modules. It is also expected to place advertisements and articles
in professional journals 1like the Journal .of Chemical Eng1neer1ngAand the
Journa] of College Science Teaching, anH”Phx§1cs Todax> ~ \\ "

: ’w.

. Ce T
Deve10pment in Sc1ence Educat1on
- L . SED75-02993 ,
-~ -~ $90,000 g
| | Award Date: 06-25-75 . ° -
Termination Date: 04-30- 79
NSF Program Manager: ‘
_Dr. Linda Kahan - .
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NATIONAL SCIENCE FQUNDATION N
 * WASHINGTON.DC 20550 ‘

y f . ' ’ P ena]

EDUCATIONAL MODULES FOR -
‘;MATERIALS SCIENCE AND ENGINEERING (EMMSE)

_ Dr. Rustun Roy
. . 'Pennsy]van1a State Un1vers1ty _
0 University Park, Pennd$lvania. 16802

. o
\ ' - . "nl .\ i - .
."‘ . »
N,

o This is a'prOJect to deVe]op éawgerat1ve curr1cu1um and 1nstruct1ona1
,materia]s for the spec1a1ty fielNds in Materials Sc1ence and Eng1neer1ng

v ' In addition to a1most 40 modules (each covering the ntent of one or
" two university or post-graduate level 1ecturesl;1n/fﬁg field-test or
rewrite-after-peer-review stages, a number of other activities have
-been completed towards setting ug what might be a continuing system

~ for 1mprov1ng academic and continuing education:in such fields as
.. ~‘ceramics, wood produtts, metallurgy, etc. Department heads have been -
" < surveyed to establish national needs for new modules, and teaching .
1facu1ty surveyed to establish current practices and availabilities of
texts in the various topigs; and the groundwork has been taid?for
electronic and peer- rev1ewed pub11cat1on of 1mportant new techn1ques

__hnd theor1es,

e : During the com1ng year, more modules will be deve10ped and. clustered -
together to explore how they might be conveniently interrelated for use
both in classrooms and in cont1nu1ng education situations. In- add1t1on,.
basic procedures for an onwgo1ng communi ty-supported act1v1ty will be .

"~ explored to include means for Setting pr1or1t1es and' for inexpensive .
B distribution. . :

[

. ] . ' ' _ Development in Science Education
o ' - . ’ SED-77-14149 )
- - ' - . $296,580 * ]
Award date: . -09/1&4;7
Termination: 05/3180
NSF Program Mapager:
Dr. Gregg Edwards
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R NATIONAL SCIENCE FOUNDATION ™ . . -
> S . | WASHINGTON. B.C. _ 20550 '\ '
" . GUIDEBOOK FOR THE IMPLEMENTATION AND THE USE OF COMPUTER GENERATED = & -
4. GRAPHIC BISPLAYS IN THE UNDERGRADUATE MATHEMATIGS CURRICULUM )
4 a, . ) K -
‘ |

- Dr. Gerald J. Porter . -
L 3 T University of Pennsylvania . o O ey
) Philadelphia, Pennsylvania 19704 , .} &
N _ - @ .,
Ihe’initia] enthu51asm towards the useiof computer generated graphic
“ displays in underdraduate mathematics education has not been followed,
for the most part, by the experimentation and development called for in
the ‘recommendation of the 197 MaPhematics Panel of the Conference on
- Computers in Undergraduate Edudation. An important element hindering
progress- in this field is the lack of communication on this subject.
“Virtually no documentat1on'1s available to help the neophyte graphics
~user in mathematj cs. There has been no written evaluation of which.
applications ‘work and whigh do not® There ¥ no gu1de to pitfa]]s
There-are no estimates of costs C

The proposers p]an\to experiment with graphics equipment at the Un1vers1ty _
of Pennsylvania and try to answer such questions. In addition .they plan
- to query colleagues at other institutions-and ask them to record their
( experience. Based upon the ‘experience and information gathered from
others a monograph will be writtem for wide distribution. This monograph
will contain information about the use of computer generated graphics
. ~1n undergraduate education, information about available hardware and
software, sample modules which can be adapted for use at other schools,
and a genera] bib]iography on re]ated topics. : .

- o.- - ’ - - -
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: . : NATIONAL SCIENCE FOUNDATION.
- Ty : . - . WASHINGTON,D.C. 20550

R
 DEVELOPMENT OF INSTRUCTIONAL MODULES ON THE ENVIRONMENT

(v : ' T . | . ﬁ..;
Dr John J Holleman - ' S

Peralta Community Co]]ege Distr1ct
0ak1and Ca]iforn1a 94610

v

The Pera]ta Commun1ty Co]]ege D1str1ct and the League
in the Community College will’ develop interdiscipli ry-instructiona]‘
S materialp in science education focusing on the human being's impact
. . on specific environmentally im{frtant areas within the continental
. United States. The first phas& of this project will be a trial effort
' o to develop materials for two such areas. Ten instructional modules
will be prepared along with a somewhat lamger number of micro-modules
which will in turn be field tested and revised. Both of the trial = -
.. areas will be on the west coast“and they will be prepared at 10-14 - [:’\)
S~ day fsummer sessions by faculty members working in. interdisciplinary. '
"-.. teams. The materials produced will be processed and catalogued and
disseminated to forty-eight commun1ty co11eges that are members of
the League

A
+

DeveTopment in Science Education.
SED77-17962 :
$111,5%00 .
Award date: 09-16-77 - .
Terminatiop: 06-30-79 S
NSF Program Manager: .

Bill G. Aldridge
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' " proceedings_for publication.

. . o . . | | | o . ﬁ . ( 4 L. - : .
- NATIONAL, NCE FOUNDATION v s '<\
S WAﬁN_ DC. 20550 3 ) : _
LOPMENT OF CURRICULUM AND- INSTRUCTIONAL MATERIAL IN APPLIED SOCIOLOGY
. . . . . A . P.

..i, "__' ! F . : . \
. . E

-~ -

P - f ‘Dr;.Ji?T\Nehnevajéh _
o "J'University of Pittsburgh-
Pittsburgh, Pgnnsylvania 15260

Initially the grant provided support oF instructional materials for an

. M.A. pragram in.Applied Sociology, emphasizing the case study method.

NSF funds were used primarily for staff salaries, visiting lecturers and

consultants, and partial support for stipends for supervised internships

outside the ‘university setting. - An amendment was made to permit support

. .for an additioﬁgl year to complete the preparation of the instructional
-materials and pe

mit experimentation with videpcassettes and give partial
support for a terminal workshop conference in the fall of 1976. The - final
award will allow adding three additional participants to the conference
roster and provide funds for editorial work in preparation of the conference

. & -

. . Development in Science Education

' SED72-07748 S
: : $127%,815 L S

Award Date: 10-11-72

. - L Termination Date: 03-31-80

~ i _ NSF Program Manager: '
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_ “ ~  NATIONAL SCIENCE FOUNDATION -

1 ST ©  WASHINGTON,D.C. 20550 .

© DEVELOE ME% OF A-COOPERATIVE GRADUATE PROGRAM
IN BENGINEERING AND.PUBLIC ADMINISTRATION -

. -, J. 1. Weindling, A

- < ‘Polytechnic Irfstitute of New York
' - . Brooklyn, New York 11201

g

- in Engineering and in Public Administration Jeading to a dual Masters
E .. degree after two years of full-time study. This program is intended
- to develop competent engineers who can assume 3 role in those segments
\/2' of government and industry which. are ]argely,g;ﬁcerned.with problems/
- -of public administration and where in the past the influence of the -
ngineer in planning andgdecision making has been highly limited. The
program, which will be opgn to qualified applicants with an -undergraduate

7‘ ~ This project contemplated the development @f a joint graduateprogram - - |

-engineering degree, will be conducted jointly by the faculties of the

- School of Engineering and(Science and the Graduate School of Public
Administration. It will at%empt to bridge the gap- between these fields
not .only by course work in both schools but also by the:introduction of
-a-joint "project” course, by the addition of case study material, and
by *joint .seminars on problems relating to engineering in the sphere of
public administration. -Support is provided primarily for staff salaries,
including the project director, associated faculty, secretary, and
graduate assistants. - C S

- .8 ' - Development in Science Education
o - & - SED71-04472 -
. T 3A§§ X .- $128,985 .
N : ’ -f _ B Award date: 10/07/71
T - . . . “Termination: 06/30/79 -

Program Manager:
Dr\Gene . D'Amour
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~ DEVELOPMENT OF LABORATORY AND LECTURE MATERIALS
) FOR OCEANOGRAPHY TEACHING ot S

r..Robert. A. Phinney )
Pr1nceton Univerdity . oo

. - < A Princeton, New Jersey 08540
[ I o ’
o . _ s | _ ‘
4 Two tasks are p1anned to prOV1de mater1a1s for use iry teaching
* .Oceanography” n college or un1vers1ty|!o nonspec1qujé! {1) B series

of ‘computer-genérated movies are being developed to prOV1de iTTus-
tration ©f a variety of dynamical phenomena in phys1ca1, chemical,
and bioTogical oceanography. . These are done using the advanced fac111—
ties of the Geophysical F1u1d Dynamics Laboratory, ROAA, and include - -
such phenomena as:; surfage and internal wave motion, propagation of
dispersed waves, tsunami propagation, development of a thermocline,
geostroph1c flow, the deve]opment of an algal bloom and consequent v
- anoxia; throughout the CO2 in the ocean-atmosphere system. (2) Compre-
hensive'multi-disciplinary data sets are being assémbled for three B
- critical afd contrasting regions: the New York Bight, the South Florida
carbonate p1atform, and the Southern California coastal ocean. These
.. comprghensive geological, hydrographic chemical, and biological data
sets form the basis for integirative laboratories,’ ang'are being supple-
mented by 35 mm slide sets for parallel lectures and“discussions.
.As compiled and annotated, these materials should be useful for under—
/graduate 1nstruct1on at all 1eve1s ' . o , .

d

‘ » N - ‘)- . . . - ) .
“ 7..' CT . » . '._d A . “ i "'5 . - ©
.?-' _ -Development in Sc1;mce Educat10q
o -, % SED77-18816
o e . 7. 445,800 . | c
. ! '+ , [ A ~ ‘, Award‘ date: 9"06"77 ' ‘_\‘ . Yy o
. A L o Termination: 02-28-79 - = - .
o T e ~« . 7 * NSF Program Manager:
o e "~ _ ' Dr. Ruth E. Von Blum
o . LT R ¢
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> _ NATIONAL SCIENCE FOUNDATION
L TS  WASHINGTON. B C. .20S50 »
DEVELOPMENT AND, OISTRIBUTION OF PRINT MODULES - : :
- FOR'MANUFACTURING PRODUCTIVITY EDUCATION . = R

Dr. JoSephﬁE]_Gbmayel
. Purdue University . _ N
- West Lafayette, Indiana 47907

B ¢ N ' . . ’ ‘ o a
This project will develog and distribute print.module,typgmlearning;
units which can be used by academic and continuing education ‘curricula
- that deliver educatiom~an topics associated with manufagturing
productivity. These modules will emphasize the moder:r often computer- -

s based) aspects of manufacturing technplogy (engineer ng) which textbooks
do not contain. . SRR

The goals of the project are to be achieved by a continuation of the
now on-going project "A Program for the Development and Distribution
of Modularized Educational Materials for Manufacturing Productivity
Education." This project, underway since September 1975 wjth NSF
support, and known by the acronym MAPEC (Manufacturing Pr tivity

" Education Committee), has progressed according to its proggfed schedule: -

eighteen modules are now in production. .
. oo v . v '
The continuation work will include the creation of additional -modules and
- the development of a dat§ base management "system information source
on manufacturing productivity education materials  ih addition to the
further improvement of a well-working steering committee task force
organization. . : -
. . DR . " Development in_Science’Educathnﬁ*ff,
T - R S - 'SED75-20464 R
' ' . ’ $257,970 ' -
Award date: 07/22/75 .
. " Termination: 02/29/80 e
NSF Program Manager: Lo TR
'Dr.'Gregg'Edwards_ . o ."‘?17
AEPRIEINEE : k- e R 12/1978- _
s . . R . - . . . i
\) | A 60 - T
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NATIONAIJ SCIENCE FOUNDATION L .

WASUINGTON &C 20550 .
» o T A - SRR P
{g‘ v
o " MASTER OF SCIENCE DEGREE IN APPLIED MATHJ:hIIcsa S BN
oo S ' v - o o
/ i,) ; ‘.'.Dr chhard C. ’DiPrima . " ) )
o /Dr. William E. Boyce ST o
' Rensse¥aer Polytechnic Institute ’

v( Troy, New York .1Z181. -
" The master of science degree in mathematics flas traditionally signified
~ the completior”of a course of study to prepare the student for work in
academic .surroundings. This proposal requests support. for the deveiop--
‘ment of a program of study leading to the master of s®ence degree in-
- applted mathematics that is specifica11y planned forstudents who..intend
* - to work outSide of academia, that is, in industry or governments The ,
most important innovation is the creatidn. of a course on -"mathematical
‘modeling" at a high level of sophistication. Suitable text materials
- will be prepared §rom transcribel notes ‘since satisfactory teij'P t materials .
\ . 'are largely non-existert. Part of the instruction in this coutse will be:
" provided by active practitioners of applied mathematics ®n industry and
. .government as parts of teaching teams. Cooperative work-study programs
\apd internships, as well as visiting.faculty, will constitute an inter-
active program between RPI, government, and ihdustry. " In addition to
mathematical modeling, other degree requirements will be drawn up to
assure that each graduate has a sgpund knowiedge of at ‘least.one field
of -application, and of the: mathematica1 methods current1y useful in that
field. RN _

An advisory committee of mathematics practitioners from industry and
government, 'and mathematicians: from other universities or national
professional societies, will be formed to help identify new areas of
;. sapplic 1on, sources of possible industrial support to did in making the-
'~ program seif-sustaining and possible lecturers for the courses. The -
caurse materials will be made available nationally and the program will.
- be discussed via appropriate journal artic1es and 1ectures at professiona//
meetings

T

S

Deveiopment in Science Education
SED75-03520

$176,000 . s
. Rward: 02-19:75 oy s
‘ Termination: 05-31-79° . .

NSF Program Manager: .
Dr. Dorothy K., Deringer
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- THE PREPARATION OF SUPPLEMENTAL INSTRUCTIONAL UNITS BASED o p
ON CURRENT CRUSTAL RESEARCH FOR USE. Il‘\ GMDES 8-10,. . . "

’ »
\ R ¢ ) . ,
. > ot . .
) ) ¥ -~ - . . . o 5 .
. . . . . -

v b
- Dr.” Edward C. Stoever, Jr..

. L . ... Southeast Missouri’State Un1vgrs1ty
L} o . . Cape Girardeau, Missouri 63701

]
, Th1s prOJect is for the deveTOpment, as supp]ements to existing )
L : . curricula in grades 8-10, of a set of "1-3 day instructional units ‘
B which are based on current scientific research into the composition,
“history, and’ processes of ,the earth's crust.and the applications of
. tr}&l kngwledge o man's a7§t1v1't1es This project is intended to o
v jde one model for ghortening the time lag for translation of . ! o
© .- . ongoing research .into useful classroom magerials. Supplements willl <~ =
t be' desigmed to be Tow cost, act1v1tyhd¥ nted, adaptable to a variety’
' of subjects and will stress human 1mp11cat1ons of content. Pevelopmen
w111 be .conducted at several sites by teams consisting of r‘esear‘chetj/t -
know]edgeab]e in current work -in: crusta] ‘evolution, 10§a1 c1assropm

tedchers, and Qxherlgxperts _ } o .
\‘ . }‘ . . S > ‘
- { . N . v M v ).
-'_~ _ o S o .. - Devel ment in Sc1ence Educat1on
o - ) sepfj-vss3g -
T - - sep7s-25108 - N

o : . FY 1977: $321,400
- ' ' N FY 1978: $172,540 '
o . . .- - Award Date: 8-22-77 s . -
- ’ ' .'Term1nat1on Date: 73 -80 . 2 Lo
oo . Program Manager: : .
: r.~Linda Kahan

. - © 12/1978
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- ) - . ' . . * . ' ' -. ) 'b - )
: _ UNIVERSITX LEVEL, .COMPUTER- ASSISTED’NS,TRUCTION (CAI) AND S \ _
L COMPUTER GENERATED SPEECH IN MATHEMATICS oy R
¢ . " - | ' o
o ‘Dr. Patrick Suppes . - ' w A.';N,:f-‘
& . . . Stanford University - . '?' : L
o Stanford, California 94305 = . L
R . A . i ] | S
. . . 5 : o
_ " - - ) £y ) . . 4. s \ . ” . ‘. .
‘ . This projec is .concerned with performing research on computer-based .~
* dnstruction (CAI) .in uriversity-level courses. and with 1) the H’Velop-
ment fficient computer-based procedurés Yor informal mathematical
proof and argument, and 2) the deve]opment of effective computer-
generated Speech T . RN RN ~

'.c
.
v

) :"Informal mathem ics" 1s an essential part of much university-leveél

« . 'science instrucfiop$ such as chemistry, physics, gconomics or statistics.

- Thus, a student ou]d be able to present proofs to the computer: in

' a way that is comparable to usual mathematical practice. As a result,
one part of this project will- develop 1mproved and efficient. student-_

f  machine proof procedures Particular features of the_research will be -,
. the global stnucture of’ proofs methods for p]ann1ng proofs and an_’
interactive thegpem prover ' , _ , .

-

"At the present ‘time, most CAI.works principal]y through the use of
~ print materials: Thd use of computer-generated audio will make CAT
. more practical; therefore, work will be conducted on hardware and
. systems with speech gutputs to make: them more natural for thé student
~user, and the Voice Oriented Currigulym Author Language which will be
made more efficient for the curriculum authors. “Emphasis will be
placed on providing more realistic sounding computer-generated sentences

-

* \ o |
e \ B ! *,ﬁx
- A ’ - ] ' Developnment 1n Sc1ence Education o o
o » o < - " SED77-09698 . .
L : o . - '$701,000 o
3 L : .. Award date: 08-08-77 .
o ' . Termination: 12-31-79° .. o

, ANSF Program Manager:
« _ Dr. Andrew R. Molnar -

..".
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DEVELOPMENT OF SELECTED UNDERGRADUATE COURSE MATERIALS '
<‘;, IN APPLTED MATHEMATICAL MODELING®

\ ]

< . - T " -
P . s\ .
. . . N
B .
<« < . .
- . - N . . .
. .
. . '

, o . ‘ Dr Edward Be]tram1
{ . _ _ State Univers1ty of New York at Stony Brook
: Stony Brook New York 11794

‘a

The purpose of th1s project is to deve]op a set of new undergraduate
" modules in¥applied mathematics directed towards sensitizing students
to problems of current societal interest not preséntly encompassed by
traditional mathematical education. The resultant modularized
materials will consist primarily of case experiences, with edch-. :
111ustrat1ng a significant mathematical modeling idea and jts u]timate~ .
use. ' These materials are:designed. for students .likely to se]ect )
concerns -in the public sector. The areas to be encompassed by these
modules include population growth and demography; municipal services,
~ health care de]ivery, eco]ogy and env1ronment and regfonal growth.

. 2
-

»oo-

.*Development in Sc1ence Educat1on
SED76-05433 :
©$131,700
' Award 11-19-76
Terminatlon 04-30-80
NSF Program Manager: ,
Dr. Dorothy K. Deringer
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MODULAR MATERIALS ON SOCIO-TECHNOLOGICAL ﬁaejL'Ems AND ISSUES g5

N . . - »
. R . : v . . .
« ~, ) N — - 2 ’ . e

Dr.: Thomas T Liao S
’ : ~~ State University of New’ “York at Stony Brook - .
T S Stony Brook, New York 11794 _ A

) . : iy
I of | es w111 ‘be deve1oped and d1ssem1nated to other
Jerigineering colle Each, ca§e 'study will focus on a particular

atio 1- soci echno]og1ca1 problem of current and future 1mportqnce ,
Repre ntativé topics are individual water conservation, building access
ﬁbﬂ)the hand{capped, home fire. protect1on, and high- speed ground _
transporta on..

\

K The case studies w11J be used both to broaden the hase 6f eng1neer1ng o b
- education and to. strengthen the educgtion of non-engineering students ° “,

2 » fon,tecpnolog1§a1 literacy. . They will be_gppropr;a#e for ‘tqQurses in

fEg= v %ec um - ofgyndergraduate efgineering. ?Qey wil®W also be
%% * ysable in engineering tourses for students g the- 11bera1 arts-or in

” professions not heavify based on<the—physical sciences.. To satisfy both -

markets, each studw will be in three parts: (T) an 1nformat10n reference

docupent, descriBing the history ‘and model of the problem and the situation

in o er nations, ?2) an eng1neer1ng extension with problems suitable for ...

engindeering students,. and (3)"a non-technical extension stressing public B

“-options, dec1sion possibilities, and techmology assessment .

Primarily 1n printed: form, each study w111'be designed for" use ina - - ]
“recitation skction under the directiorr of a relatively untrained teacher * .

" or graduate student. Thus, each case ‘study must include both requ1red

1nformat10n and discussion questiens. and student act1v1t1es o
. - :w ' .. \/ ' o ” <
' | . S ) . Development in Scienae Education = I
. B , SED77-19298 - " ” ' '
| o < $131,170 - N
-\ ' - - Award: 09-19-77 ~ .« . .- .
. ' . - . . Terminatidn: 02-29-80 e
L NSF Program Manager: . et . :
v Or. Dorothy K,/DerianF SRR N
C i <N ¢ . “ T
". ) . -
¢ . - ‘.
’ \\ : (/ )
N 0 l12/1978 o
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Lo L % WASHINGTON. DC. 20880 - ' :
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. o COMPUTER-ORIENTED  TEACHING MODULES IN GEOCHEMISTRY . «
.\‘ ) . ' o -k ’ - ‘ ) N -~ : ' ’
N o Dr. Philip C. Goodell . ' )
! oo -, 7. University of Texas, E1 Paso ' :
', E1'Paso, Tdxas~ 79968 .

This project. is designed to pyoduce integfated-teachtng moduTes on
selected topics in geochemistry. These godules provi simulated .
. geochemical systems with which students interact as a mechanism for
//é - understanding geochemical processes. This interaction is provided
by the incorporation of computerized data analysis with both numerical
and_graphical output. S

Topics being treated by the teaching modu1e;k;;e séépiﬁ?%y relations
¥ as determiped by thermvdynamic. parameters, geochemical prospecting, '
.. and_geochemical cycles. The modules are’being tested and evaluated
’ in actual teaching situations. . Final wersions will be publicized . >~
and made availableto the teaching community. The development.and
< utjlization of these modules it is hoped w1l provide an effe?}iVe.
.. teaching medium for graduate anQ)undengraduate students. oy

°
L -

—
B 7 EE . Development in Science Education
ST o .o 35ED77:185®
R S B | —$16,500 .
. : . , Award date: 09-16-77. -
- .+ Termination: 03-31-79, .
. e . ~ G NSF Program Managef:4f' ’
- L - S - o - Drs Ruth E. Von Blum '
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+" SERVICE-QRIENTED OPTIONS IN MATHEMATICS

o B ‘ Lo

CE T ' : ‘

: , _ Dr. Donald Bushaw . . ’
® e Washington State University

- Pullman, Washington 99163 =

Washington State University will initiate a four-year project, to be
coordinated with a similar project at Clemson Upiversity, to develop.
an alternative doctoral program for matfematicians contemplating
c ‘eers in business, industry, and government. Graduates will not
. be prepared in core mathematics, but will have expertise in
e deallng with technical problems arising outside of mathematﬂcs _
. Distincflve featyres of the program include training in a non- . .
mathematical option, interdisciplinary courses and seminars where
emphasis is p1aced on active involvement in mathematical modeling;
- on-campus and off-campus irftarnships; and doctoral dissertations
showing resedrch cgmpetence with problems in which mathematlcs 1s,
app11ed to significant "rea]-wor]d" prob]ems

X

¢
b}
€

. R . ‘Development in Science Educat1on
e 2 SED75-17322

; . - B $204,895 ’
' , . ~ Award: 06-25-75 : :
Termination: 05-31-79. o
NSF Program Manager: v

Dr.. Linda Kahan

A L : 12/1978




- advanced undergraduate and graduate levels addressed to . the needs .

PR X

*  NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550
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PHYSItAL PROCESSES*IN TERRESTRIAL AND AQUATIC ECOSYSTEMS ./

[N ’ : )«‘ SN ~ ..‘ i ""fei‘,‘,_' ’ v .‘ e
v ER | .o
' ® Dr. Douglas  G. Chapman R ' ‘ : s

. University ‘of Washington SR .

Seattle, Washington 98195 o

tor

This 1s a proaect to develop an 1nterdisc1p11nary study program at the |
and focussed on a quantitative description of. physical processes in
biologtiecal systems. It is intended to complement and strengthen =
ongofng graduate programs in botany, zoology, chemistry, .forestry,

. fisheries, oceanography, and the environmental sciences. Because
of the. complexities brought about-by combining-biology, physical science,
“and ‘mathematical analysis, it is considered to be essential to make

extensive use of computers in the program and. to accomplish this in. s

. such a way to substantially reinforce student comprehension and

also to assure ready adaptability of the-program to other institutions.

" A national advisory committee is aiding ‘in the planning of the program )

to ensure maximum accommodation of program materials on a wide-ranging

basis. The program itself consists & a set of modules which emphasize
the classical theories of thermodynamics, irreversible thermodynamlcs,

theory of diffusion, fluid motion, .and mass and energy transport as

‘they apply to processes in organisms and in ecosystems. The program

embraces a modular structure in order that virtually all of the modules
can be used independently or in various combinations. The program

is intended not only to improve the education of eco1og1sts but sub- “ ,‘;
stantially to reinforce modeT1ng researth programs in ecosystems in
North American universities. - It is. also expected to contribute .

considerably. to resource management, one of the primary objectives of .

"the tenter for Quantitative Science when it was or1gina11y estdbi1shed

under a Ford Foundat1on grant. . S

.
To-

-
‘ i 3 o .

. Development in Science Education:’
"SED74-17696
" ~ $457,800° .
) Award date: 05-31-74
Termination: 09-30-79
NSF Program Manager :
Dr. Ruth E. Von Blum
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T GRAPH}C TECHNIQUES FOR TEACHING ‘
, ,..STATIST CAL CONCEPTS AND PROCEDURES - k'
. . » ‘ . b - : . . . . ‘\ .

Marshall J. Graney

+ Wichita State Un1vers1ty _ _
\\5 Wichita, Kansas 67208 -k

o~

L

Eight 1n§ztuct1ona1 pagkages w111 be deve]oped to teacq%undergraduate

» social science students certain statisticgl inference procedures by

means. of graphic techniques. Parallel materials will be developed for"
students and instructor, including teaching guides and visual aids.

" The proposer has already developed two packages that will be used at

the start of the project for initial evaluation whjch in turp will

" supply inputs ‘for. further developments. The evaludtion pl includes .~

an experimental des?gn to compare learning effectiveness of raphic
methods with more traditional methods, and also involves the use of"
survey jjuestionnaires. A Dissemination will be accomp11shed through
publications, workshops, and gther channels existing 1n 1nterested
profess1ona1 organizations.

("-.' (g\\ Deve]opment in Science Educat1on
_ - - SED77-184%7". -
- ,800
Awaxd. date: 09/08/77%
~_ Termination: 03/ 31/79;
NSF Program Manager: S
Dr. Gene D‘Qgggf :
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. { NATIONAL SCIENCE FOUNDATION
S WASHINGTON. D'C. 20550

SOCIOTECHNICAL SYSTEMS DESIGN PROGRAM. .

s ' SR  Dr. Gerald Nadler = '
R University of Wisconsin - Madison
= - - - Madison, Wis;onsin 53706 . S

.
. L . . . - d .
. ‘. . . - e . B AN
. - . . . Y > T
. N .
. N %

e The pyrogram involves a cohésive'set~ofJCourses°in’ehgineeripg topics,
2 - specifically arranged for seniors_.and graduate students in ‘the social
" sciences. - The chief obje&tive is to.translate engineering systems
. ~and technology concepts iinto nonengineerigg'contexts as tools for
2 " _social scientists. Special courses, particularly one in "systemgs
- control-modeling," will be developed. Students will be trained,%o deql
‘with societal problems which have a considerabl engingering;cqmponigz,

. and an effort will be made for a senior concefitfation. A,minor wilk be 4
offered at the 'Mastew's level for secigl scienct majors, ar® a joint® -
or dual Master's_in social science -and/or engineering ‘will be established.
It is planned to havefn' jorjal input by using a national evaluation

¢

~ tomponent, to dissemifafe imformation on-the.courses and concepts.. - -}
and to distribute mat 1s nationwide after they have been tested.. '

P
.
.

P - | ) ST | L
| ' ‘ -1 Developmént in scfence Education
- 'SED75-17159 o

L o, .. ..8183,310 . /"
. . v L " Award date: 06/16/%5
oy ’ ... r Termination: 01/3178
' *¢ + NSF Program Manager: 3
Dr. Dorothy. K. Deringer -
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Vo THE%)RC?STER POLYTECHNIC INSTITUTE PLAN

Dr. William R. Grogan y o

r vom

Worcester Polytechnic Ins¥itute C e
. ¢ WOrcester, Massachusetts 01609 .o -
“ H_ R k - EE o e

Funds from this grant support in part the 1mplementat1on at Worcester
Polytechnic Institute (WPI), Worcester, Massachusetts, of the "WPI Plan".
The "Plan" is a unique, fnnovative, edutat1onal scheme which permits a
, completely flexible edu tional- program‘ta1lored to- the goals and needs
,_\p"of the ind#idual:studeht. Traditional degree requirements of credit’
- ‘agﬂu latiop are pbol1shed ‘under the Plan‘and. in their stead each student
‘defonstratey competence.in his ‘chosen field. The new degree requ1rements
: 1nclude demopstration by the student of his competency in his major field
. by means of a comprehensive exam1nat1on, research work on two projects,
. - one in the major field and onzeigfan actlx;%§ which relates technological

.advance to human need; and demonsfration of competence in-a minor program.
‘Funds from- the Nat1onal cience“Foundation will contribute to four major
aspects of the "Plan": {(1) the development of an advising system and the
training of faculty advisors; (2) the development of student projects for
lndependent study; (3). the development of comprehensive examinations to
test student . chpetency in major and mlnor flelds, and (4) evaluation of =
the program. _ < e S <

,‘*\ :

The potentlal effect of 'the WPI "Plan“ TS two- fold (l) lt‘w1ll completely.
change the opgahlzat1on of the educational prggram at WPI altering the
"roles of both faculty and'student; and (2) it/wild grant to the student
the responsibility for develop1ng, with. faculty guidance, his own, .

individualized, Pcadem1c program which will lead him to his degree.

. , . - ‘ . . . T ‘ ‘ ) .‘ . ‘ ..(."
® . . \P ) .‘ ~ .- N . k™ '
” B L 1 /7’ S . Development in Science Education -
i : ~ - SED72:06444¢ _ ..
: S - $1,211,500 , R,
o P S ) : “y Award .05- l5 72 : - S
" - N . - Termination: 05-31-79 ([ C
- ST o w NSF Program Manager:' &

. Dr. Dorothy K. Deringer
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~ - North Carol
~ Pennsylvania

University of Nigcopsin; Oshkosh

e,
- CUNTINUING EDUCATION
_ FOR:

" SCIENTISTS AND ENGINEERS (B)
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. . WASHINGTON, D.§. 20550 ! i
vt o , _ |
| - MULTIMEDIA USER~CONTR ) o
. OF CONTINUING EDUijION INCHEMISTRY ~ .
;'Moses Passer ' . I
. . - American Chemical Society . R
' ' . wa$h1ngton,_D C. 20036 '
The American Chemical Society proposes, on the basis of its experiénce .,
-with a variety of continuing education programs, to develop a systemy . - g&,
for designing, producing, evaluating, marketing, and distributing v
continuing education materials in chemistry that are extensively ’ W

supplemented with computer-augmented instruction and self-pacing
audio-visual techniques. These user-controlled short courses will be
(/\constructed to facilitate individual use at the discretign ard uhder . ' -
) the control of the.student-user, without precludimg their use far : X
- group instruction. -As an 1mportant element of the project, eiten51ve' L
_\Z documentation ,and appropriate software materials will-be made available
’ to assist other societies_who desire\toc initiate programs %o produce
| s1m11ar,cont1nu1ng educaﬁﬁon materialy in their respective disciplines.
Modes of instruction include computentassisted- instruction, color o
videocassettes, audiocassettes, films, and/or printed material. Each
~of the 10 or so units will be comprised of 16-24 ho%rs of.1nstruction
Educatiogal Testing Service will devise tests to ‘determine satisfattory >
“ mastery the students of the material presented. In-plant field .testing
—of the suitability and value of the units will -be made by a few employers
: fﬁom industry, government agencies or. by'TBbd; 1 ACS chapters for test1ng
outs1de the emp]oyment environment.

.3

. - "Continuing Education o g !
o , g e ,DeveTopment in Sc1ené'\£ducat}on "
.o T * SED74-20727 . . o
g I Y L $839,135 - ' L
v o s . ‘ "~ - Award date: e 06/28/74 ‘
P S Termination: 06/30/80 Y e
SR . R NSF Program Manager: ' B
Q ’ . Dr. Gene D'Amour
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NATIONAL SCIENCE FOUNDATION | L

~.WASHINGTON, D.C. :
A NGTON. D.C.~ 20550 o

_FIRST WORLD CONFERENCE ON CONTINUING ENGINEERING'EDUCA{ZON

Professor John P. Klus AR IR
+ ‘American Society for Engineering
. - Education/Continuing Education
v Studies Division =
: i 432 N. Lake Street
Madison, WI 53706
The Fipst wor1g Cod?erence on Cont1nu1ng Eng1neer1ng Education,
. scheduled for April 25-27, 1979, is being sponsored by UNESCO,
‘the Pan American’ Health 0rgan1zat1on, the American Society for
Enginéer1ng Education, and the University of Mexico. The con-
‘ference is designed for continuing edu€ation directors in 1ndustry,
government, professional soc1et1es, -and universiwdies who are

€~

,1ntérested in. developing, promoting, and conducting continuing
‘education programs. Presentations will be made by persons actively
» working in the* field from all parts of-the world, The three-day
* conference has been designed to allow for farmal presentations.,

" individual workshops on spec1a1 topics, and spécial interest group -
discussions.™ Conference languages will be Eng11sh French, and '
Sp?ﬂﬁsh Proceed1ngs will be prepub11shed in Eng11sh

o - . )
A -
e Continuing Educat1on
oo I Development in Science Educat1on
J( 7 / . - SED78-21854 - :
L o e B Y $36,310 -

. S S _ Award date: 09/25/78
I o £ Termination:.09/30/79 .
,:Ey. - : ‘ NSF Program Manager:

T , : : Dr. Gehe D'Amour’ -

. 5 v L] . T _'_ 5 /
.t 4 . 5 - ( 2 k.k
N 5 :"‘ > N .
) § 12/1978
' ' e » . v
- . i .
) V ‘ ) 2 ,/~
. ) ". \
“.;. B 2 /‘ S o~ 1 N




o L NATIONAL SCIENCE FOUNDATION . - R

N\ . ‘ WASHINGTON. D.C. °20550 o . 7
. S e Ty ’ o T S~
U _ : CONTINUING EDUCATION FOR EMPLOYED CLINICAL ENGINEERS
\ ) - . : S ) e : c
S | o~ N |
T . . - ) ~
a &

- Cesar A. Caceres

. : AAMI Foundatifn ) SRS -
v BN . Ar11ngton, Virginia 22209 . S ~ .
- - : _. ( d - : ’ P
/ “ . ' : - \
. ( . . LY ' N [ . /, - .
MR ‘An 1n1t1a1 study w111 be . undertaken to detefm1ne the extent and degree

‘ ~ of current opportun1ty,-need and. pd}ent1a1 for eontinuing education
N -for‘ c11n1cq1 eng1nee’s employed#in hospitals-and other non- -academic
S ~ergan1zat1ons THis “is to be followed by the development of a work- - T .
--shop/conference t spec1f1caT1y«address the findings 0f the initial . .
study in the project. Throughout the project each step wilT-be reviewed
~ . " by an advisgry body representing the-fields*involved. :Additional '
S ~evaluation MAill be by “po]]s" taken during the project and at its con- =
clusion to ponitor impact in the area. It is expected that the problem i

definition fand analysis will produce recommendations and suggestions Lo ,-"

suitable for pub11c dissemination and policy discussions. . A proceedings
and an ana]yt1ca1 review -based on atl input will be pub11shed'%o .
{ commun)cate thefregul ts<to the maximum ‘interésted audience. The major.
" ,goalris to prov1deiq1transferab1e model for continuing eQucat1on in -
s1m11ar ar€as of engineering where there is.a geographic dispersion
or 1qck ofgpommun1cat1on among emp1oyed englngsrs ofsimilar spec1a11§§§§ -

- N A - - ) - ’ . .
- BE A /{/" ¥.cT A Cont1nu1ng Edhtat1on “\W"

- - : - ... . Development in Science Education

3 R TR SED78- 2]93].hw, fea b
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IR - - _NATIONAL SCIENCE FOUNDATION
] ) . ! WASHINGTON DC 20550 .’ 7 N s
‘ s . "
. o UNIVERSITY CONSURTIUM T0 INCREASE NAIIONAL EEFECTJVENESS oF -
e : '}yfi_ . - CONTINUING EDUCATION FOR. ENGINEERS i f) . o
Y S S . . o Yoo
SRR T PO
ot Charles R. Vail - o
.o Association. for Med1a-Based Continuing ’ ‘
o . Education-for Engineers; Inc. (AMCEE) .
A S * Georgia Institute of Technology v o _
< - , RN o At1anta ‘Beorgia 30332 . A0t CHR IS
oM 7 . P Cf—\ :

A <j\\‘-\d T ' R e T
"The Associitioﬂﬁtor Med1a~Based Continuing Education for Engdnéers, . b
Inc. (AMCEE) is & consortium founded by twelve charter-member
. _universities: (ﬂoajexpanded to seventeen), formed to increase and , :
*» . improve, nationwide, the range and effectiveness’ ‘of contiruing -, - -
~ éducation for practicing engineers, threugh coordination of their R
_efforts in the management development, and delivery of video- based - -
. instructional matepials Funds for course and teaching materials, T
development are provided by a revolvindifuhd dgrant from -the Sloan s
Foundation. Other _start-up and organizat1on development costs w?ll '
o be borne, in part by«the NSF grant : . . S
;7 I Spec1f§oally, AMCEE w111 work iosely with_indu try, profesS1ona1
.+. -. societies and practicing engingers to determ?neshont1nu1ng ‘education )
' needs and to provide information and guldance to member 1nst1tutions: AN
. . A few modest- surveys will be ¢arried out early in the project and.a ‘ *
‘~J’ij\\- mecnan1sm developed for exchange of information and materials.amgng’

»
-

- " member institutions. Conferences will publicize existing materials’™ =~ - .-~
«+ 7 and explore ways -to share them. Jways will be-sought to aSSlSt member <«
- instititions in d1str1but1on»efforts, and.to-proaden the uger base --- T N
: i.e.5 to reach epgineers work1ng in areas remoté from AMCEE institu-~%= - _ .
o ) t1ona1 d1str1bht1on systems AR C . - Jf e
. . s ) $ - '
The overall obJect1ve is to gu1de and promote the deu lopment\ind
expansion of a petwork of .institutkons engaged, in, the\use-of video-
T based instructidhal materials for deliyery of continu seducation, - 0 .
' for-credit and not- ﬁor cre 1t “to a,broad range of practIcing Yo,
- eng1neers R ) BRS : T : o
o . t1nu1ng Educat1on . A
g ! evelopment in Science Education .=« .
: . SED77-22909 - - oo
$135,771 * e
"-Award date: . 05/24/78 , ,}; . c e

Termination; ] 0/31/79
NSF Program Mamager; = °* .- : " 7
~Dr. Gene'-fD"AmouN', - “A' T *c
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. N . WASHmmTonﬁoc 20530 . - IR Y,
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A SURVEY OF CONTINUING EDUCATION FOR NONACADEMIC ENTISTS AND ENGINE@&, .
PROVIDED BY INDUSTRY AND GOVERNMENT . : e *
L] . . ‘ .J .
' ) - ‘ L . i . : . X \. )J.'
> Lo N qi " Dr. Girard W, Levy . T RS )
.‘ el ' « Bat}e]]e Memor1aT«Inst1tute e .
s T ‘CoTumbus, o;no 43201 BT
. LY o ce R / ‘ L

e

The goaT of the pgoaect is to-assess the nature and extent- of cont1nu1ng
education for ‘nonacademic scientists and eng1neers suppo?ted by industry
- - and government. To accomplish this goal, a nationak'survey of industrial .
* * and governmenta] ‘organizations employing scientists .and engineers-will be ,. , -
* <onducted. . The Survey witl focus on .(a ? magnitude of cantjnuing educdtion o
P activities, (b) type and extent of organizational support for continuing .. = -
. ‘education-activities, and (c) employee mottvatians for participation in~ '
e - contﬁzyhng eddcatqsn and degree of sat1sfact1on w1th participation.” . :
t

. This dtudy is des1gned to prov1de a usefuT sourc - of 1nformat1oqgt N
- > . 1~
. persons concerned with the careers of sc1ent1st and eng1neers i
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\NATIONAL SCIENCE FOUNDATION “ ,
' WASNINGTON.D.C. 20550 ° ° o .. T

NEEDS ASSESSMENT OF CONTINUING EDUCATION DELIVERY SYSTEMS FOR SCRENTISTS
" AND, ENGINEERS EMPLOYED IN SMALL, GEOGRAPHICALLY-DISPERSED PLANTS -

“- Lawrence G. Welling : -
- Battelle Memorial Institute . « T
© Columbis, Ohfo 42301 - Lot e -

e - -'f: 1!' -

The objective of the proposed ‘work. is threefold: (1) to identify and

defipe the continuing education needs of scientists and engineers employed

L

4

in small, . geographically-dispersed industrial-plants; (2) to determine:
if the-identified: continuing éducation needs-are different from.those '

of s¢ientists and engineers employéd in urban-based industrial plants, :
both large.and small; and (3) to identify and define the delivery systems '

- ‘used .to meet the continuing education.negds of scieptists .and engineers
- employed in small, ggpgraphicaJﬂy>disper§fd plants.¢. R R

N

) .Tésks'to.bq‘perfofméd'ih conducting the'studﬁ;aref"(1j Develop survey
.“Instruments and .prepdre’ survey materials, (2{~

, Select a sample of establish-
mefits, (3) Implement’ the data. hanagement system, (4) Conduct the pretest,

( )‘Cbnduét;the;fu11fsﬁtVey, and (6) Anatyzewand interpret the data.

Ay .

. This stﬁdy;wi115prdvide,Efuse}u1‘source of.informatioh'fdr,perons con-

 small, ge@g?ﬁgh@§911y-dj3pef§eq plants.

cerned with the delivery of continuing education to scientists and

engineers.. Those involved with the delivery. of’.continying education will

" benefit. from the study.. ‘The results of the study will be an impo?téng?_; .
“step in the formulation of pglicy and/or programs to improve. the continu- .

ing education delivery systems for scieqtists,and-engineers employed in

o ... . Continuing qucation. R -
' Lo ' " " Development in Science Education
'SED78-21943 - S

‘$77,908~ v * o o -.‘ 7.; .

* - Award date: 09/29/783‘. o v 5
“"Termination: 05/31/80 : .° | . T

o ’. S - NSF Progranm MaRager: : -
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.all of the maJor areas of natural science University faculty wil

ol . ‘ ' ) . )
NAﬂQNAL SCIENCE FOUNDAT!ON : '
WASHINGTON D-C 20550 +*

-~ Cdlifornia State 1niversity _ o
- " Long Beach ;? . :
Long Beach, Californ}a 40\. :

. & & .
- 4

';A three- day workshop for working levei scientists and. their supervisors a

will be held to prOV1de for an assessment of the anticipated continuing
education needs -of these 1nd1viduais -The first day of the workshop

- will "involve the working-level scientists in theiwr own needs assessment |

of their perceived desirability of further education and training. .
Théy will be given as much freedom as passibl n suggesting possible.
solutions to their probléms of remaining -curr gb% in their working

be
acting as duides for these working~1eve1 scientists in the assessment
of their needs and- the .development of their suggestéd salutions. . The

situations. Partic®ants will be drawn From experienced scientis;2 in’.

-’second day of the womkshop will separately involve the supervisors of

thesg, or comparable, working-level scientists. These supervisors,

. wil} be asked to provide the needs assessment of their employees'

, 5 continuing: .edugation. = The third day gf the workshop will involve:

. both .group working together with speciat attention. directed toward *

prov1ding “s@utions to the continuing needs of- these working-Tlevel

fforts will be made ta actualiy institute
Ang frﬁm this workshop.. = . = .7 v

4

' Continuing Education -
 DeveTopment -in Science Educgtion

T . SED7B-21606 | . S

e e e Avard date: _63725/78 e
IR R bt BN o Termination: 03/31/80 L3
Ca L B - 'N§F Program Manager: - . 17
L S ) Gene‘D'Amour .
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> " sciehtists. ‘Fhé information from the workshop will be disseminated as .- -
widely as. possible. and.
_ suggested ‘programs a
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NATIONAL SCIENCE, FOUNDATION '

!

GASHINGTON D.C. 205%0

NORKSHOP ON CONTINUING EDUCATION FOR INDUSTRY
PROFESSIONAL SOCIETIES AND UNIVERSITIES

SonJa S *Marchand

\-

California State University, Northr1dge

d
™

Northridge, California 91330

The proposed workshop is an effort to bridge the long standing ideological
gap between engineering industry, professional societies, and h1gher
‘education in the.development of courses. for continuing education.
objective is to provide a method for the effective. communication and
-understand1ng of the continuing education needs of practicing engineering
professionals in industry and business by identifying and exploring the
differing perceptions of engineering continuing education course content

dn the areas of management and technical curricula.

"The

The means for achiev--

~_ing this objective will be implementation of a three-day workshop composed
.of project-centered seminars addressing specific engineering disciplines

and resulting in a published text of recommendations with national

" application for successful implementation of continuing education programs.

o

Cont1nu1ng'Eduea%T0n

Development in ‘Science Educat1on

SED78%21942

$30,544 . v
Award date: . 09/25/78
Termination: 07/31/79

.. NSE Program Manager:
- 1 Dr. Gepe .D'Amour



NATIONAL SCIENCE FpUNDATION S
. WASHINGTON— D,c 20550 ' N
" AN EVALUATION MODEL FOR STATE OF .THE ART PROGRAMS;;
Seov o FOR PROFESSIONAL- ENGINEERS
w0 T

Martha Maxwell .
'Un1Ver1sty of C§11forn1a Berke]ey
Berkeley, Ca11forn1a 947?0 :

. < Y -

The.purpbée of this study is to idéntify, describe and”attempt to’

evaluate criteria for assessing the impact’ of Extension's "State of .-

the Art! programs on professional engineers and.their ability to
apply this new knowledge_to their work. Also the stady will investi-
gate variables 1nc1ud1ng ‘course organization and instructional strate-
gies, ‘selected student characteristics and work situations, wh1ch

enhance and/or’ 1mpede use of new know]e&ge and’sk111s
B o

/
- The sStudy w111 1nvo1ve quest]onna1res to engineers enro111ng in the -
© programs, instiructors who teach the courses, and a small sample of

-.submit to int ews and other fo]]ow-up procedures; \

engineer part1c1pants who agree .to serve as "case studies" and -

N
1

It is anticipated that the study w111 lead to a set of descr1bt1ve

guidelines for rgan1z1ng and 1mprowgng instructfon in State of the,
Art programs for engineers, a.set of -criteria and an evaluation model

't "State of the Art" programs.

Termination: '03/31/80 .

Y

‘that ‘can be more widely. tested in extens1on programs with other : -‘:f:;

U ] : Continuing Education -
K RTE : Development, in Sc1ence Educat1on
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NATIONAL SCIENCE'  FOUNDATION
WASHINGTON: D.C. 208550

EVALUATfON{OFJSHORT COURSE METHOD.OF_INSTRUCTION FOR

~ -PRACTICING PROFESSIONALS IN ENGINEERING |
T Alfred C. Ingersoll . .~ .

‘.. = & The. University of Californid - '
. Los Apgeles, California 90024 S e

m ;‘ ) ’ . .‘9‘,,.

‘IhisrpréposaJ;fsubmitfed~by,Continhingatducatibnigﬁ Engineeriné and - .

Mathematics, UCLA Extensidn, and the UCLA Certer.for the:Study of -

_ Evaluation, requests $48,582 for a one-year study, commencing April 1,
. 1979, of the compagative efféctiveness of gwo methodoYogies used.in'

teaching wo UCLA short courses, "Digita 1ters,! and “"Kalman

Filtéring." Each course will be presgnted once on-the east coast‘ﬁpd .

ofice on the west coast, in the summer of 1979, utilizing radical?

, * different;teaching methodologies, viz.. (a) ‘lecture/blackboard style,

B P

example.. Domain referenced pre-tests, post-tests and retention tests &= =~ -
- at week§ and -4 months will establish-the re¥ative effectiveness of '
. .the two teaching techniques. &dmpiex Statistical analysis of test
~data will _be required to accommodate variations -in mathematical and
educational background, age ard émployment of the participant and .
deographical environment of the course. Results of the study will «
- have wide applicability to short<courses given anywhere and“to after-
hodrs courses and regular college courses. . ‘ B
S e Continuing Education .-~ -
. ¥° . _Development in,Science Education
_ e, - . . SED78-21979 . L et
fee e - $48,582 - - %y o T
a / ~N " ' Award date: ', 09/25/78."
o IR ' Termination: 03431/80°, _
- ' e NSF Program Manager: ‘- .° 5t
o * Dr. Gene D'Amour .« . et &
. (" - LU R e S
.- b ] @ ) 2 ] oo "7’...
. . “_"_ »‘;@‘:' e N ”~ :
- . - ‘ . . - ) ,"L‘:‘ __51* ~ ! s
o ’4'\\" o o . .- ‘::. °
E a . 1 . N o g P .
o L . )
';? - Co Yo ) / 4 : ?
T s g v RN
: o T o T
o C - . B vt % _’.'-A [ (e 4:,\_ .-‘ .-" - S . .o
o /i L e, (B 10 87’ .~',~.', | ‘ 4 ]2(]9’78.~ ' '\"’"_
'.l / . ’ -">~ L . ‘-. L S ;. aﬁ,,}u

. with a Tinear sequential type of presentation, and (b) extensive use
of two overhead projettors so that the:vstudent can learn the relation-
- ship and organization of a wide array of-fact, thedry, application and_
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., “-and to identify and pinpoint those fesearch areas which a

NATIONAL SCIENCE FOUNDA'ﬂON
WASHINGTON DC 20550

AN INVESTIGATION INTO LEARNING PATTERNS OF ADULTS
IN ALTERNATIVE MODES OF CONTINUING ENGINEERING EDUCATION
AS COMPARED WITH THOSE OF UNDERGRADUATES AND GRADUATES ..

4 , Bernard N Samers . S
‘. - : Cooper and Company
. 4 - Stamford, Connect1cut 06905

'_ ¢ - . .. ’

: The proposed project w11;‘%ontrast the effegts of 1earn1ng styles or

patterns of three types of students--employed engineers in a contin- u,'_

. uing-education program, and graduate and unqylgraduate engineering
~ students--enrolled” in’ graduate engineering, courses offered by the
University of Bridgeport’ hpon.spee1f1c educational outcomes, Suoy
individual var1atlon--referred to as;aognit1ve sty?ex—has been
htng behavfor
will be asked to

previously shown to signifigantly affeet ‘student
and student-teacher interaction$.. “The stydents*

'fpart1c1pate in the study wi: be,drawn From three%g_ tinct types of

_courses: lecture courses, 11 %eminars,.and t¥td#ials. The'
lécture courses will be subdivided into two catéhpr1es based upon - -

' the degreg of active: student,part1c1pat1on “The*$tudy design’ takes

advantage .of special situatidn$ at the University of Br1dgeport s
Graduate School of- Engineering, where-a single set of gourses is
utilized by undergraduates, graduates, and for the continuing educat1on
of PMicticing engineers.  The ¥tudy will involve 120 students, drawn -
approximately evenly from the thrée student categories and, four types
of courses, and faculty of these -.courses,  Because tRe proposged
research involves a relatively ‘$mall’ sample of students and faculty,m.

‘ascertain -fundamerital relationships (but not high order 1 teract1ons)
pr1me

‘7‘the résearch should bé regarﬂed ‘ag"a pilot study whose goa;s are to

Y

targets for: future 1n-depth investﬁgatign.' PO
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. CEXY: A TOOL FOR ASSESSING REGIONAL CE NEEDS IN XY COORDINATES

.”. . N - .. . ! .
IR LT ' Robert Ehrlich
' : . George Mason University
Fairfax, Virginia 22030

N T
. The object of this pro'.sa] is to conduct a study of “the state- of CE '
RO for engineers and physicists (E&P) in the Washington metropolitan. area.
This will be’coupled with a regional nee Ewassessment implemented by a= = .
novel mathematical tecbn1que CEXY; wMich makes -it possib1e ta, numer1ca11y
determine. specific CE needs as a funct1on of XY coord1nates .on a.‘map. -
» . This unique method contrasts sharply.with conventional dpproaches to needs
- _V asseSSment because it allows needs .to be determ1ned as a function of '
-.Yocation in a geographically unbiased way. It is, therefére JﬂUCh more
-consumer-oriented than supplier-oriented. Morever, CEXY is h1gh1y .
* quantitative, in that it will yield the numerical magnitude+of -CE needs
as a function of position. Because it is comp]ete]y subaeqi*matten, ,
. 1ndependent the CEXY method of needs assessment is. rep11ca e in any
,other academic: d1sc1p11ne C o :

" The proposed study will focus on the ne1at1ve/magn1tude of obstac]es ,
#;o more effective CE within un1vers1t1es, as well as ways 5Such obstacles
“can be eliminated. Data used in the study will be collected by both
quest1onna1res and interviews from CE suppliers and CE consumers. - Upon
c0mp1et1qp of the stydy, the results will be presented at a two day
, conference held at George Mason University and: d}ssem1nated in art1c1es
. for profess1gna1 Journals and pub11cat1ons

.
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PILOT STUDY OF CONTINUING ENVIRONMENTAL HEALTH
A EDUCATION .FOR SCIENTISTS AND ENGINEERS -

o

& - ‘Dade W, Moeller Y. o &
, S T . Harvard Unjversity " C e
' ' S o School of Public Health - 3
'~‘, I Boston, Massachusetts 02115 Jo

on contJnu1ng

This. is a pilot study deS1gned to obtain infonmati
igr employed

education courses in environmental health being offe d
scientists and engingers. The objectives are to detery the nature
“and extent of the courses being offered and to compare ‘this informa-
tion with the educational.needs of such people as seen b -federal,
state and local agencies, 1ndustr1a1“brgan1zat1ons, and/part1c1pants
in ex1sting courses. Data will be obtained by quest1onna1res and
interviews. For purposes. of reqprd1ng the data, the environmental
"health, field will be subdivided into sub- d1sc1p11nes (such as air - "'4” )
pollution control, water poTlution control, radiation protection, solid ¥éjx -

. waste management, etc.), and into regu1atory goa1s(such as, detectio £'3
.~ . assessment and control). Within the matrix thus for . those. elements . ’
ek - for which there are few or no professional training rograms, nd” for

~*. . which a Jemand, for training has been expressed, should be indica: ~,
-+, of the elements for which greater training oppertunities need t .
- -developed. No attempt will ke made to guarantee complete coverage of ’
“+the subject. - Rather, the study should highlight some of the_more
important needs and point tHe way to the deve]qpment of a more mpre-

hens1ve study, 1f, warranted. . , N _ N
. T t ' ] ‘
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NEN DIRECTIONS IN CONTINUING EDUCATION "~ COMPARATIVE PERSPECTIVES OF - ”/
DECISION MAKERS ANDR & D PERSONNEL _ B

| R 7 A George Schillinger — - {\\:
. : Industrial Research Inst1tute :
wo .. - Research- Corporation , - -
: St. Louis, Missouri 63105 R

Career patterns of eng1neers and\sc1ent1sts are changing and there . .
are good reasons to expect new-trends to- develop. The need for increased
'Fe-training and more frequent @nd intensive continuing education arises.
' A new division. of :1abor between industry and academic institutions in .
& " ‘the delivery of cont1nu1ng education may become desirable or even
— i necessary. Thts project will interview R & D directors of major, techno-
. Togy-based corporations and government laboratories to ascertain their
views on future prospects of continu1ng education.. .Their responses Lo
- will be compared’ to those. elicited in similar interviews wf%h*the .
" "directors of training and personnel development in the same ‘organizations,
and with univers1ty provgsts.and deans resbons1b1e for planning graduate ¢ .
and continuing: educatlongprograms ‘Differences in perspectives, roles,
and attitudes on key policy issues affect1ng continuing education will

-

be analyzed. The results will be examined in the 1ight of what is - %,
‘A  already known from the.literature about factors affecting the utiliza--
“. tion and effectiveness of continuing education. Recommendat1ons will T
be made for impraving thé effectiveness, relevance, timing, and pTann1nq _
of cont1nu1ng edgcat1on for the daqadebahead B ‘ . v oo 8
I\“ . o . . 'Contjnuing EducatiOn S
- R : S - Development 1niSc1ence Educat]onk
B . I T v - SED78-22139 ; © |
‘ ) . T e ~ 3 a5 %7 483 ~‘ .

PR . ‘o , %Y NSF Program Manager:
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o ‘ ‘~‘MEASUREﬂéNT FOR LEARNING: OggCOMES IN CONTINUING fDUCATION o

R D A FOR SCIENT TS AND ENGINEERS e }( Lo

- ~

. I3 S .

W .o v S
T . B - _ — e
g . . i . . W . -
i . R § : \ . o, : ,
A s - N . - . . . (‘4- . ) A
.. ‘ . ) e R L .

David lgf,'ﬁlythe
College of Engineering
: University of Kentucky _
o Lexington, Kentucky 40506 R B
The overall obJect1ve of this proposed research s to develop, ref1ne
~ .and field test procedures and instruments which can be used to measure
. the quality of learning experiences in continuing engnneer1ng and .
science education. These concepts are réferred to in this proposal N
-as quality measures and accountability. .Strong emphasis will be b
placed on minimizing: the anx1ety level of the adult part1c1pants
dur1ng such - eva1uation : e , '

- Specific obJect1ves (1) to evaluate ex1st1ng quality measurement and
accountability techniques as:presently used; (2) to evaluate non-
traditional techn1ques for quality measure and accountability which

. are.presently used in non-adult/continuing education curricula; - (3) to -
v ‘ develop new techniques for quality measurement ‘and accountab111ty in
- 3 cont1nu1ng education in sc1ence and engineer1ng '
~/...The 1nstruménts proposed for field test1ng by the participating co11ege N
- "of engineering would be rated by panels representing the fields of - ,
) educational psychology, education,,science engineering, and continu1ng b
education adm1n1stration . : o
: X . - Cont1nu1ng Education
IR L Development in Sc1ence Educat1on
L ' g © 'SED78-22060 ‘ .
: S BRI o - $77,529 . A
*& . - Ce . .- Award date:_ 09/25/78 oL
A T ' - Termination: 09/30/80 = -
~ NSF Program Manager o
) Dr. Gene D! Amour : o S




B ) MODEL: CONTINUING EDﬂCA]éION Nesas ASSES’SME,NT/ L D e
RS RESPONSE SYSTEM IN SCI NcE “AND ENGINEERING X - -
L YT s e

N ’ o e --' T.: .'\"" [ ,-.;.':‘.(
) . :_"f"~ :- .E\« = Dr JOhn w ée'np K . N;“ 4 N _" -t_\_ ; .. ...“:\.e B
. » o o X et . . ‘, f“,
- S Medical University of Sbuih Carotina : A e
- Charleston, Sd%%ﬁ Carolind 29403 ?jT/{ '
; » S ¥ .

- . . - -

The prOJect S obJect1ve is to des1gn,kte t, "and d1ssem1nate a mode]
mylti-college, multi-industry. system ¢ mprehens1ve enginéering/ /
scient1f1c continuing educa;nonwneede essment, and folTow-through
reSponses at the local and- reg1qga?‘t eFs. The system will be pilot-
tested.in- the Charleston tri- cou:j;yAawea, a 2,600 square mile area °

h

of diverse,small and medium-sized fndust¥ies; the 53 plants employing
chemists and/or engineers will b "target population" of the
project surveysi Phase 1 project: activities will be: 1. - appointment
of Advisory, Comm1ttee,bﬁl~g1y repfesentative of industry and the
~educational community; 2. designg pre-test, and conduct of .Initial"
Managemenit Survey (all 53 plants), and fo]low-up Management and- Employee
Surveys (20 plants) in.order t determine needs, goal, ingentives,

" barriers, preferred de11very«s stems,, resources for coopgrative prggrams,
etok,f draw1ng up a series of recommended respon ac£1ons se 2
-proaect activities“will be: t. outcomes evaluatiotsurvey (all 53
‘ptants); 2., wr1t1ng and d1sseminat1on of Summary. Report.
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SR ?'_ CONT G»EDUCATION NEEDS OF ENGINEERS/SCIEN%ISTS T
. o “IN THEfTHREE STATE OZARK,REGION . R
T SR D L R G
o doﬁn M.Amos . ' :.f . o P
~' ¢ ' . " _University of Missouri- Rolla * e,
i (h' 0 .- Center for App.ﬂed Engineering Management .,
S " Rolla, Mi ssouri ° 65401 . - : N 3
. N ’ " ’.-v' . . v ﬁ P P "'?"
. The obJeetives of fhe-study are to determine the cqntiguing education . .
-7 needs of scientists and engineers in rural areas. and small communities,
\ .. and to assess therelative effectiveness of various mechanisms fbr e .,
‘t meeting these needs\ e S, _ | .

During the 1nitia1 stages of the proJect an advisory committee w111 ,
" be formed that represents the views of local employers, trade and ' 5
~professignal organizations, chambers of commerce, -etc. The advisory
* conmittee will réview and assist in all major aspects of the project,
. An_annotated 1ist of continuing educaftion mechahisms will be developed:
from. techniques that have been successfui]y used by\others, from review
of literature on the subject, and from information from profe551ona1
societies. tAn in- depth random survey will be made of both employers'
and scientists'/engineers? perceptions of continuing education needs
in the Ozark region which is comprised of Missouri, 0k1ahoma, and .
' .Arkansas . : . ; . : lt /
Data will be anaiyzed and corre]ated reLative to statisticaT parameters .
‘Present- educationa] and training ngeds, 'as well as- subJect“material ; “
needed as’ perceived. by both empl s and: scientists/engineers will :
be-published from the study. . ,

KT

It'is anticipated that in the future, a'workshop conference w111 be ]

' e -held fon educators, professjonal . societies, and management, so that ~

‘wafthéseeﬁrqaps qan immediately implement more effective,methbds in their
_ respective cbntinuing education programs s RN I
s v . R r . . . ¢ A
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., .- Study to determine® the . effect1veness of CE Programs in the electronﬁcs .
SR industry. An industry cross-section (9 element*grid) survey.will seek = -*-
o " dnformation on. CE programs, effect1veness major criteria. and 1mpoﬁtant
A . CE_variables:- Past,part1c1pants 1 CE’ pnograms will be survéyed to - -,
..., determine their CE &xperience, characteristics, desirable features-.
.o L and app]ication of information. “Both hail and telephbne-suryeys Wil .

AR obe conducted. ' Data ana1ys1s w11T resulxzﬂn the devefopment of effect1Ve :,”
" . " CE models.
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I CONTINUING EDUCATION FOR SCIE-NTISTS AND ENGINJEERS e
L DELIVERY SYSTEMS IN NORTH CAROLINA - Qo A e
Swds o T DandefgE. Harrell o v T \ i
' L. ' Schoo™pf Engineéring’ L v o

e Y. North. CaPolina -State University ; L g
, Ra]eIgh North Caro]1na j27550 . ' . ‘

v . = - 1 .
e L A e :
J o . _, « .‘; '?9 . 3 . .

~ The Industr1a1 ExtenSIOn Serv1ce (IE,S) Schook of EngmeerIng,
> ‘North. Caro]1na State UnIverSIty proposes that 1t condupt a study

’ . deSIgned to : N .
i S .t P . L R
N RS Identny*and dgscrIbe cqntInuIng educatIOn (CE) LT
. .. ‘resources currently be1ng utilized by North Caro11na Ve
, ' 7 . engineers and scientists- td maintain and .extend their
. ' ProfeSSIanJ competence and capaba11tves 2o LT
L ,i- . o o - SR ; &»J.; : .
. e - Determine the. exteht of. use and the perceived .. -~ ° . .
- ' -effectIVEness df these educat1ona1 resources. in . v ) .
~ e - meeting the “CE’ needs of North Caro]fna engIneers . -n;

- by and sc1ent1$ts ,i'_ .

S - IdentIfy def1c1t CE needs df North Carohna engIneef?
and sc1ent15ts and the preferreq de11very systemsa ,'

Con part1cu1ar’ tbe proposed study shou]d y1er 1mportant data and o N T
information regarding the delivery of CE programs to quloyees of - ,
relatively small, geographically- -dispersed companies. random sample 9
‘of North Caro]1na s 30,000 engineers and scientists Will be ‘surveyed ~§.

- % selegted: engineering facu1ty and. I1ES professional staff members. . .
Lol . The proposed sampling procedures WIII have a- samp11ng error of less . . 7

) than 3.06 percent o e . ‘ . R
e N . Lo T
) ' .' " " ContInuIng EducatIOn o YA
' ey T S .yg.‘ Developmént‘ﬁn Sc1ente EducatIQn R &F
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" to Dimensions;

- strengths and weaknesses based on specifij
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‘ .
. BEHAVIOR ANCHORED SCALES - A METHOD OF IDENTIFYING C

£ E‘ »': CONTINUING EDUCATION NEEDS OF ENGINEERS

- F

- - James L. Farr . T
. ' : The Pennsylvania State Un1vers1ty

University Park, Pennsylvania 16802

The _goal #s to. construct a set of behavior anchoreA scales that can

be used by superv1sors of engineers to assess the cont1nu1ng educatian
needs of éngineers in small and medium sized companies. To accomplish
this goa1 a sample of 140 supervisory eng1neers from approx1mate]y 40-

- compan1es from the eastern and mid- ﬁSt region will participate in - .
~a series of sequential workshops. T

e design of the study comprises

four phases: Dgzen51on Identification; Allocation of Behavioral Items -
aling of Behavioral Items; and Ap ations. The

objectives of the workshops are to identify dimensiofis. of updating

- behavior based on actual observed on-the-job behaviors. The instru-
..ments will provide supervisory engineer with a set of scales that are
_reliable and valid and enable him to perform his professional develop-

ment and career planning with\his subordinates-in a constructive and

Jpurpdseful manner because appropr1ate communication and feedback can

take place. The engineer can ant1c1pate that his professional develop-
ment review will provide a serious d1scujs1on of specific educational

c instances rather than
generalities. «For the organization the instrument will prov1de an

""acceptable, reliable and valid instrument for updating engineers for

self-renewal purposes at the individual and organizational level. The

' “acceptability will be high because eng1neers part1c1pated in 1ts
'construct1on ' _ . * -

L 4
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« " " RELATIONSHIPS AMONG INDIVIDUAL MOTIVATION,

¢ .. . WORK ENVIRONMENT AND UPDATING IN ENGINEERGNG . -
e le o % James L. Farre o ‘
' o - The Pennsylvania State Unxvers1%y w
~ & S Un1vers1ty-Park Pepnsy]van1a ' 76802 N
! L S . - S Lt . 4

) . v , o
VI . - .
P .Y 4 *

_This prOJect examnnes ‘the re]at1onsb4;’;i1ween work: mot1vat1on work

. environment and. updating of engineers. Dubin's mu]t1d1mens1ona1 _model-

& of updatfng hypothesizes that updating-is influepced by two categories:
*motivation and work environment. The work eg/}rgnment vonsists of
“five compgonents: . organ1zat1ona1 climate, job’content and®design,
supervisor- subord1nate re]at1onsh1ps peer “interaction -and' managefient:

olicy. The goal of "the project is to construct a_set of insthyments

- which const1tute _the motivation variables and the»varnab]es of éach

“.gf the work énvironment components Group- interviews will'be held

~with managers and engineers in ten large and medium siZed compah1es
emp]by1ng engineers and five governmental organizations. The. sample
wil] be drawn from eastern and, mid-western organizations to optain a
reasouab]e representation.. The outcomes: will consist of a.set of '

“instruments that can be used for: d1agnost1c purposes for assessing
updating; identify where cdrrective actions are needed; provide:feedback:
on the effectiveness of currént methods . and problems regard1ng updating;
and mid-career assessment. A\number of ‘Potential outcomes are described
which accrue to the engineer and vrganizations where updating is prgmoted. -
F1na11y, a recommendat1on on the dissemination of resu]ts is suggested.

- v . M -
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FACTORS DETE

. ‘ " EFFECTIVENESS OF CONTINUING
EDUCATION LQNGI/_ LbNS
'Y Y

"R ~E5 _IN ENuINEERING OPGANI“

&Jr

T4

ﬂ"@am]d a. Kaufman’

L a . ;,'“” Polvte- "*1(;4Inst1tute of New York o
VT s e %. Jrookl New - "ork 11201 L .

-

- The objective of th’e‘pjrow:!:* ~z=adréh w il be to irvest- Jate the

relationshi Qfganartiﬁip- o' 1 -ontin.-ng educatic- (CZ to Zob -
performance -and. profe§si- z=v ‘opmer- of. engineers. The researcr
“will be designed-to answ: - aue- ons suz7 as the followi:: Wh
chara eristics of the -2 viats  the ugf'k and’ the »rgan- zat-an de’*

. mine” part1c1pat1on in‘spe- ~: T modes "y engmee"' 2 Wb TG

mo’des are re]at,ed to imoro=~ 0. narcesand . emancen profeszs s

development ‘6f engineer " »e- are che ¢ draccerstics ¢ coer ¥-

CE modes that intervene -5 -ww <z 2p armirishthe mutil-zaz-or
effectiveness? 4. Is =2 .o -:-:nif - :E par Fputiop o .
~pervormance and profess - ma === -omerr T ected 2y “*Ae character s

of <ne individual, the - » 27 70N . TRE nswers o the -
--questiorz will -be inve -vff w5 hode?  mprozon. T

researc  will be basec-- ¥ 3 ._ﬂa1 stuatss of anconze

in six mqganizations, » . * ov dat\ lecte: —n CZE -art - 0 -

e=forr. 4ce and profes: - v onme'"t pa'th ar -iytic opruooo _

T ke ‘ed zo determr: < us - Y - .‘«éﬂn* ~e gues 1or: : - Avassed
© search, a.gu= ') . zve. ab  Dngwemwnizatic s T :

s-an 2~ -mina what.che gy fr v = - -~ ac a;rc ~stices 2
& AC e e effectiver-€ asc — crernt of;,‘t* -~ CE pn

v

[ . ’ . Jnt'in +r: Iducation :
o . ~2veloawe”  in Science Educ:i® in
- o ID78-3 7
. 589,97 .
o3 4 Award Jate 09/25/78
¥ . Termination:  03/31/81] )
B . NSF Pr-aram Manager:
» .. . : R 3 Er.‘; :qne J'Amour
1
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IMPﬁ, OF MANAGEMEN™ PRACTICES ANG ORGINIZATIONA. LIMATE C
MOTIVATION - SCIENTIFI ENE'NTRING PESTTWMEL

- .- - - william A Sz
. ' wkweﬂ e seticnal
o7 T 30 Eas* impe 13l Jdigtway -
: ) T v Segunc” f= i°n=r-.a -90245
" N

Th1s study w1], a'alv:s the impa:t management pracces have n the
- motivation of°scizt:<ic anc eno meering persorne 0 partictzate "1
certain types of :.~ <inu nc exucetion It wi als: ana]yze The *'fect
thé overall orgar' n& fionz. = mel® F»< on the .ci=ntist's and eng1neer s
perception of the nmmovrzzn: > (f cont i ving eauzst-on. And the *wact
of the management osrac- :e. anf Or¢a”:iat’onal -"-mate will be arsiyzed
~in terms of the s.ient-—jc anz ena: -eeri-z empioyzes' perceptior of
the heed for'continuinc edi-.a” 2. The study wii’ *aclude a = om .
' ,»samp]e (3,000) ot scierzic= # «.wnqginee=s from Ro~wwell Intew:s’ onal.
- A climate survey.and 4~3dfr" npeli” ¢ w71 b2 ys= <o obtair ™  data.
The analysis will pres=- :-< =*- i1 per. 2ntage ¢istributior =,
using averages of the .’“‘!Ci?ﬁﬂl) re:Jonses as the Sasis fc- ne cut-

.
-

ihom

put. These daza coup = «ith -he feedbact meestincs nput, wi~ = zhe
. ~basis for respending - - ™l revort’ (5 tae areas deing ar:  zed.
. | o N
R 4 v »
: , » . o Tinu 1nc rfh*atwn
. o Cevelopmerr - Scienmce Z:-.z3™ -+
' ’ SED™8-2194-
$3¢ .500 .
. . Awa-d Dats:  09/25/78
. T Terminatict- 03/31/80
T L T NSF Progrz “anager:
’ o Zr. Gens T lmour
s §
S , ogO ’ /
’ ) ’ ‘ '4‘ v
T ' Y 12/1928
. A | ' B .. e
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NATIONAL SCIENCE FOUNDATION
) WKﬁHINGTDN DC 20550

STUDY OF CLE METHODOLOGIES POTENTIALLY TRANSFERABLE TO CESE -

. Robert J. Smith . - ° - . e e
‘ Department of Eng1neer1ng and ’

Applies Science -
“University of’ N1sconsfn-Exteks4?p R '
Mad1son N1scon51n 53706 - e,
L o e '”-z’ f . . (
A study of Cont1nU1ng Lega] Educat1on (CLE) 1s proposed The project
is premised on several similarities between CESE and:CLE: The study
~ wh1 focus on three d1fferent types of CLE providers: (e:g., universities,
- bar associations). One part will seek and identify prob]ems that the
CLE providers have encountered and solved. ' Another-part will compare
methodologies. The intent {s.to Gncover innovative: techniques trans-

{ . ferable to CESE, maring it more effective and. enhancing its quality.

' ‘The major parts of tne study are, if sequence, a Titerature survey, a
'mail/phone/en-site survey of . se]ected CLE prOV1ders, data ana]ys1s, and .
reporting/d1ssem1nat1on e '

: .Cont1nu1ng Educat1on -

Development ‘in Science Educat1on

s"78-21965 & . - .
* e $13,887 |
N S Award date: . 09/25/78

Termination: 03/31/80
NSF Program Manager

P ' - Dr, Gene~D'Amour -~} R
s ,_“_“ : N .
. L g
: .. » _ o
B ' '
’ - -_‘“%?? ; s “
. . . ) . ¥ [
¢ 2 .J i co
.
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- NATIONAL SCIENCE FOUNDATION
WASHINGTON, D,C, 20550

ASSESSMENT OF SCIENTISTS /ENGINEERS CONTINUING EDUCATION NEEDS
IN SMALL GEOGRAPHICALLY DISPERSED INDUSTRIES
: L <

R B M. Sam?\damsI \ e
ST University of Wisconsin- Oshkosh T T
Oshkosh, w1scpns1n 5490° :

L . . /- . -
- Project ObjectiveSE To assess the continuing education needs of
scientigts .and engineers employ&d in small, geographically-dispersed
.industries in the central and northern three—quarters of the state
‘of Wisconsin. Also to review the instructional delivery systems of
existing continuing education progegins and educational materials,
Tac111ties, and equipment in use by industry to provide them with
opportunities.” Finally, to review and-recommend changes in existing
1ndustry p011ces on cont1nu1ng education incentive systems. o

-

Proaect Act1V1t1es Th1rty 1ndustr1es will ba& sampled from the
CIaSSTfTedLDTPECtO¥y -of Wisconsin Manufacturerg. Three psychology
graduate students, under the supervision of the proaect d1r‘ec:tor,\A

., Wwill interview up to 5 sc1ent1sts and engineers in each company

quest1onna1re will be administered to other scientists and en?1ngers
..in these same companies. Pre- and post -study- conferences wil
, held with sampled company representatives; engineer and $cientist

association officers, a UW-Extension representative @and continuing .-

education administrators in area.higher'education institutions. «-

- . . Continuing Education

T : Development in Science Educat1qn
S5 _ ; ‘ .~ SED78-21869. r‘ S
; -7 . ' ‘ © $50,124 ,‘

Award date: 09/25/78

: : o Termination: 03/31/80
N ‘ St NSF Program Manager
T i Dr. Gene D Amour,
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ASSESSMENF 7 SCIENCE #QUCATION IN THE TwO-YEAR COLLEGE (C)

*American Assoc ation of b, - and ‘Jurior C~1leges 1
Americar River lollege’ .o 2
* Brevare Zollea: 3
Bunker -1 Commrity 2.~ ~2 N 4
Burlingty~ Comnt)y “oliam .5
Catonsv: e Cammu--zTy "¢ -« 6
Cayuga .amnty Commur-t. e 7
“~Central "CA _omeun-: - _ E
- Cerro Ccs: Commur =" L‘;& Y
" Coastlire lommunt— "¢’ 2
Cowley Caunty Commz— <. ‘oll~ie
* DeKalb Cowunity . lea T
- 'E1 Paso .umzv Comr.uri- ‘ege
vFul zon-Mo—.—amery . -~mm.~- © 2ge 1
Gainesvi® = Junicr 31" = ' 1
Harford lommmunit .aileye o
~I1linois .=rcral ~-illege . .
*James H. -:uikne- ®™ate . r Zollege N -
Jéhn C. Ca'roun . -~ .2 Coniu 1t Zollege - 3
. Kirkwood Crwmuni-.,. o1 =ve - ' .
Louisiana .ate .miger: -.. ECunice ”
* Monterey F= -psi-a Zo) ’
‘Mountain V-=w Cc 'oqe -
‘Nashville Zzate ~-.. wmicz  -stitute e
North Shor= Comm.. . 72 ' - - )
‘Northern “*=—ginis (mmur-  Collzge, Alexandria 6
.. Northern '~ =ginis _ommun:. College, Annandale e B
Quinsigammm Cormunit- Co. 2ge " ‘ 28
Saddlebact “olleo- _ 29
.'S. D, Bis* o Sté¢- Junior Illege 30
. Southeas:iern Com.nit - 2ge . AN
Suomi: Cc™ leste : - 32
- Triton (=172ge 33
Wake Tecnigal tituze N 34
.westches:.vtorr.‘.wzity Jo::eze ¥ 35
. Westat, % 36
Western «iring “ommunit. Czllege - . 37
Wythevi ¥ ommu- 1ty Coliegs 38
’ J
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.~ NATIONAL SCIENCE FOUNDATION - P

. ‘ WASHINGTON.D C. 20550 .
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LONFERENCE ON THE ASéESS_MENT OF : ENCE EDUCATION IN\7+E TWO-YEAR COLLEC.

] s -

T v

Dr. Rick: - Z. Wilson - o
Americar - Jciation of Community
and Ju—-.  Colleges . o
Washing> . JC 20036. ) ) .
<o t
T ' {
The purpose ' tr croject is t: or- de the mechznism by which various
Tocal NSF as.. <sment prQjects .dr ::c7z=m2 education across the nation
© % cdn:—(1). im ¢ zh2 dsefulness -= -——~war assessment reports; (2) better
"~ contribute - ., omprehensive aszes:ge®t: of science education needs

nationally '« %°2 community of -wo‘co.]]eges, (3) allow local
assessment ~—~#n:.¥al-investigators —o™are the-findings of their proj-
ects with ¢ ower groject directors an? =11 other commun1ty; Jun1or and
techn1ca1 2 xeg‘

» The Founda..on' assessment effort -~ udes 36 separate local assessment
grants tha? .i1. Woduce independer - =ports near the end of February
1979, and ~-: cor~rehensive projec expected to analyze data from

- various er - ~7nc :ources, as well @ collect and analyze data from new
sources. “™e NS- aavisory committ.‘ on two-year college needs assessment

forms anot-~- b&- of this effort determine the sc1enC¢ educat1on
needs of t~~ 32" ™'s two-year co =ges.

This projez has tnree component° 1) P1ann1ng and Arrangements for a

- Conference 2 Hciding of Confer= .e, and (3) Preparation of a Summary

Report .anc _issemination. of a H1g' .ght Brochure. The first would involve

coordinat- c-~ tne conference wi-n the national meeting of NSF project

directors :nat is scheduled tentazively for February 1979, and ‘with

other possible meetings closely r=lated to science education in commun1ty,

junior and technical colleges. Tne second woul:z be the conference. itself.
» The third is the preparation of a summary repors and d1ssem1nat1on of a
\\\ “highlight brochure to 1,200 two -year co]]eges , -

- N -

Two-Year Co]]ege Assessment Program

‘ \ - Development in So\ence Educat1on
" ) " SED78-26682
' ‘ T ' $24,200 I .
_ r _ ' " Award date: 09/26/78 o » !
: ce T ~ . " Termination: 06730/79
. <r’f—f§\ > ' - NSF Program Manager:’
v ' - C Mr. Bil1 &. £idridge
o\ -0 - ’
) S . I P S
o G oot e
~ 4 3 R
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- NATIONAL SCIENCE FOUNDATION { o
' . ' WASHINGTON. 0.C. 20550 “ -
\ ) - . . . o 3
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' LOCAL’ AssE{SMEET "OF SCIENCE EDUCATION /IN THE\' TWO YEAR : LT
o - . . .-',7‘. ' . . ,; , :_-' | ) . - <, . /’ . ( i )
b A _ ' Dr Janan M. \Hayes A o
o : ._American River Co;lgge’/
—_ .+ Les Rios Lommunity-Tollege District LY

4700 College Oak DFive . ~ ©
_ Sacramento California 95841 _
o - ‘, ! .. ‘ ) . _ . ] ' “S . N
‘ . ‘ & - / '
- R _ R o ﬁ\
@ *The~goa] of this project is‘to assess the current sc1ence_pnpgrar at’
. Amerfcan River Callege and to deve]op recommerdations for<program and -
R personnel 1mprovement in the science area. yfhe.assessment u*’1°‘ﬂc1ude
a c1gse pxamination of the changing compos1t1on and peeds c¢* “he T
. 'student body and an examination 6f the react1ons of faculty t these.:
L changes in the*student body - , _ ~- '
A R . :
 The assessment will 1nc1ude a survey of present stuaents and rec ent
graduates Xo obta1n student- evaluations of the current sc- znce Jrograms
in terms of course content,; instructor approach, and resu -ing attitudes-
of the Students toward the place of sgience in their lives. ir addition,
. a computer analysis of past trends in student enrollment +n in¢ividual
" seiencevclasses will be prepared and used to produce prc-ectic-s of
future enrollments. We -will survey the science faculty o~ the'r approach
to sc1ence jnstruction and to obtain their evaluation of :urre—t science
programs. Finally, the results of the two surveys akd th- Drt.eet1ons
“will ba discussed by the sc1ence fac: bty 1n sma]] diseussicr ,-ouds,
fao11itated iby @ consu]tant The *or: .s”ons nf the discus or 3roup:
will Be compiled into a document wnich wiil include tatistical datas- g
.\" }dent1f1ed nneeds;, }and recommendat‘wn,s for- the future ‘&

/' . oo~

L : K . , : )
\ Mt .- , < (S
RN SR .
o - —_— < ’
A o  Two-Year College Assessment Program
P Development in Science Educat1on
e SED78-Q9553 S |
e A $5.000 ~ R
o A ] L - Award date: 05/24/78 - ‘
T Y T . Termination:  02/28/79
B .. : o R NSF Program Manager: , .-
A ’/)’T" _ . .('(J . Mr Bi¥l G. A1dr1dge\N R '
“ '_ n . I: " . ‘£’ ‘Qv \ . . S . . . \ . . .
oL S . > ' > s .
R * : . 7 T st s .
o . e . .}\/ g .. S; ) ~J . . ‘ » . / -
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- i, the data will b
“and scieq&g. £ aerk oo with consul=apts on =esting will be held.
» . Ve * : s

- - > . Y. v ~ H . /_
’ » ] ’ ,\ A I ' ( ’
'- ‘ - S \'\. : o . ~ ' N e
‘ & . Tufy-Year College Assessmént Pregram
- .- ' ' . Delelopment-in_Science Education
L Y . ~ a 2E 78-Q9561 . . - v
. | .h . ) N ,‘ \5’, .~- ) o . ..
IR A S Award date: . 06/06/78 - -, - '
SN < = .- Termination: - Q3/3}/79 . - . 3
T S o ~ NSF Program Manager: »  * ’ «
- _ . o - Bill G. Algridge , 1 : ‘
. v/ o o L _'f‘ 49371978 S
. " s . ; < &
: , . M
K . - . .. ) \ ‘ (. ’ -
, C3ie R —

.p' ' i . t . -‘/ j. .f/ .. . | )_
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3 ~-NA %JWWSCENC@.#BUNDAﬂON - . .
<Y . «waz~INGTON, D.C. '2%550 A ’/\ '
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LOCAL -ASSESSMBN" OF “ZIENCE EDUCAT%ON_,INTHE TWO YEAR COLLEGE =~ 7
< . . . - . ]

[

- :~avard College -

S -;fessor Bobbie Jean Nicholsop Q\
Ereyvard, North K_Ca,r?ﬁ ina. 28712 .

‘. -~ - ’ . . : »
- —

_The.objectiﬁ;s of this‘evaﬁuatioh are: (1) fo determ{;e whe tHer bid1ogy;

chemistry, mathematics, and physics courses at Br&vward are-comparable in *
contentyand depth. to -hose af four year schbols Wherk our students transfer,
and to survey placement methods| at other institutions; (2) to reevaluate

our ‘recommended courses including the scjénce course content of the" ,
curricula in the.arez .of architecture, compgter programming, forestry and
conservdtion, enginesring, medicine and veterinary medicine; (3) to cdmpare
the placement methos at Brevard with alternative methods of t&ting and

to identify the bes. >lacement method(s) in first year biology, chemistry,

- mathematics,.and pt - cs courses; (4) to investigate ways of increasing’

those-verbal skills wnich are necessary to successful scientific study.
Faculty represiCiing‘each area will personally interview the faculty at.

test scores will bé@ rompared with our present plagement m&thnd for” math

L

\ M . . )‘/

e

[

.senfor institutiions. A workshop reviewing, summarizing, and evaluating h
held using-consultants. Reading, English, and mathematics _
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( ¢ “ANALYSIS OF STUDENT. SKILLS, NEI;DS b GOA‘LS
' : ' o S - \ LS SR
) / . . . N . l‘ + : . . ke .n' s L ’ : f \
ST : .- .# Dean Frank E. Truesda]e*/;7 « T
o, * ..~ < Bunker Hi1} Community}Col ege:
i 4 Rutherfofd Aven N
R ‘ Charlestgwn, MaSsachusgtts 02129 RS
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Sc1ence'course/progr m sefection by students enrolled in urb&n Commun{ty
Colleges with open door admission policies generally .does not correlate
\ﬁaxorab}y with student needs, interests, and abilities. It is assumed i

< that this Tow correlation factor ccontributes significantly to Student.
failures and/or withdrawal friom science preparations We intend to
determ1ne chtors which influence student selecting- two basic college
. ience. courses--Introdugtion to Natural Environments and -Basic: Chemistry;
= fact rs that influence their success.or failure in these courses; how
//r - secondary) school preparations influence se]ect1on and success; rsequencmg
“and use of mater1a1s and methods to comp1ement interest a?d preparation of
D those éntering sciente courses;.and counseling and advis{n pract1ce§x
<{ Data will be collected from students, faculty,-and counseTors. Modification
of these. two courses based«on*an analysis~pf the data will be ‘conducted. -
- CouVséS will be evaluated in the 78-79 aca em1c year to detq;m1ne th€‘1mpact
on students se]ect1ng sciente courses. o
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S , SED78-09682, | »
. - - » C/ $5,000 g " Q
T N Award Hata: ' 06/19/78‘) )
s : " s < Termination: 05/31/79 ,.{~‘ '
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o NATIONAL SCIENCE FOUNDATION * _" ~
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' ' ) Sy DR
, Prof Char1es A11 ee . oW
’ Burlinaton County ollege ° - )
S °. - Pemberton-Brown Mills Road '~ - IR
Pemberton,«New Jersey 08068 o T
- e Te, Y - S o '.'I. - .
S T~ ; . P . o
P : . . \“ : T . . ’ .h. * ) " : -" - ‘ °
« ° Project” PLAN’has the goal deve10p1ng a prototyp1c mode] for assess1nq .

sotial sc1ence idisciplimes “at Buylington County College. Spec1f1c
objectives™ jncT“ identificatign of political, science stopics and | “
educational?exferiences that will be most meafiinaful to students, ‘the - ‘[‘
development’ off .an understﬁnd1nq ‘of market needs. fo¢ political.science in
.a~1qbera1 educ ¢1on and the prepa?at1on of a needs assessment document‘ s "
‘ .
The assessment%prOJect will 1nc16de a-report -on the Gurreht stgtus of _
po11t1ca1 sciehce at BCC, a survey of students and emponersato identify

* meaningful topics and market negds," and thé compilation af ormat1on on
- 'po11t1cag.sc1ence Droqrams at other commun1ty co1 eges.. . 5 P .
" . . R 2 4 Ty T - ' ~
- Ant1t1pated outy omes 1nt1ude a odeﬂ for asseSS1nq otﬁer soc1a1 sc1ence

‘..df§g1p11nes at BCC, a plan for improvinggthe political sci®nce- curn1cu1um
<" and an assessment of what w111 be requ1ned to” accomp11sh e deve1opment

© plan.” - . N
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T ROCAL: ASSESSMENT O ’s'cf.'g'ericg,_ EDUGATION IN THE TWO-YEAR COLLEGE -

PO S S PR eoe o, T ' : o
‘ e i o “,. . ‘\_/T?,A | \‘\_ o ’ ./_} . 1/" ) w. | . ‘:‘ s .
Q\Ij".'.'.."'_/on [-j ,~, P .(\.Lq. '. 2. ((. . ‘_. Cow . ' ss “ . ’
I N L ﬁrofessor Robert s Sawyer* T
c 02 s .= o - Catonsville Commuhity Collegde L ‘
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. The pro;ect G%Ject1ve is 1dent1f1cat1on of . strengths and weaknesses of
"science ‘edutatiod at QCC.. The anticipated outcome would be a reassvgn- .
‘ment of budgetpriorities at.CCC to offset those weaknesses. The . K
.current status of the disciplines of chem1stry, earth sciences, °~ .
:engineering,' 1ife sciences, mathematical sciences, phy§1ca1 sciencesy ‘.,\\\\

physics,. psycho]ogy and social 5c1ences will be assessed. Catalog -

}.1nspect1on, outside. consu]tat1on, sxudent quest1onna1res, faculty . -
* .questionnaires,” adm1n1strat1ve quest1onna1res, reg1strar s reports, and
. budgets will be uséd in the assessment. The questionnaires will be Y

. developed and validated by a faculty comm1ttee with three college
‘djvisions: - -Engineering:and Mathematics, Natural Science, and Social

© .. . Science. Analysis of the data will be carried out by a committee
- «consrst1ng of the Dean of Instruct1on and the three division chair-

persons
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R State&kht'of Objectives: The intended project wil thoroughly
investigate the present program in Engineering Science by means of
'iifhrriculumfﬁ§a]uation, assessmeAt of industrial perspective, transfer
» - dnalysts 'of graduates, laboratory assessment, and’ assessmegt of

paktﬁﬁfﬁbtion'oggwomen‘and minorities in engineering science. -

e

2. Proqui:De§Eriptibn:- The assessment wjll be carrjed out by
engindering faculty, an industridl consultants and a representative -
. from a” transfer institution. : ({ C;,, v o

" Anticipated outcomes include: (1) identification of major curricular
weakpesses; (2) identification of jgb skills and educational réquire-
ments of local industry; .(3) improvement in course offerin '

{8) incorporation of student feedback in future planning; %55 improve:

. ment of employment prospects for our gfaduates; (6) establishment of
‘a separate engineering science laboratory as an integral part of the
Engineering Science program; and (7) achievement of an increase in

the number of women.and minorities in the Engineering Science program. - -
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~ ASSESSMENT OF A.CHANGE TO A MODULARIZED APPROACH TO SCIENCE INSTRUCTION

4 ) -

R 4

SR Dr. Faustine Perham” | = .
‘ ' ~ Central.YMCA Community College .
o T L 211 W. Wacker Drive <~ S
e J . Chicago, I11inois 606067, . .~
s ' _ SURRSRY S
/’ . : . . Lo ;’ IV B }

An assessment ‘study will be conducted to determjné,thef¥é55ibiiity of./
“developing and implementing a modularized,, self-paced ifistructional
approach to courses in the Natural Science Department.at CYCC, particu-
larly for BIO 101 and PHY 205. The assessment plan would -train science
faculty in the techniques of assessment, use’of survey questionnaires,
and use of mastery learning and open-laboratory techniques. It would
give released time to two faculty members to prepare and distribute
questionnaires to faculty and students on current instructional strengths
and weaknesses, to compile data-from research studies at other institu-
tions .on use of mastery learning and open-lab instruction, and. to hold
discussions with faculty on data collected and on recommendations for'
or against implementation. If-consensus is positive, the two - -
instructors will suggest alternative plans for modularizing BIO TOI

. and PHY 205 in conjunction with an open-lab approach. The assessment
will test the hypothesis that & modularized, open-laboratory approach
‘would be feasible in terms of personnel, time, space, and cost, and
that such an approach would be beneficial to our students in .terms of
.significantly increased learning. . .oV . .

Two-Year College Assessment Program '

Development in Science Education
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“\\\\:n?PRALSAL'oF CURRENT SCIENCE EDUCATION AT - DEVELOPING COMMUNITY COLLEGE '
o A |
‘Dr. Richérd A. Dodge

Cerro Coso Community College

e o College Heights Boulevard .
S . - .Ridgecrest, California 93555

/ .

N\

The projest will assess and eva]uate the current status of science -
--education at Cerro Coso Community College. A project team of the

entire science facu]tyAW111 -critically review ‘transfer science programs,
“the re]at1on of science education programs to-science based technical _

programs, and the cont1nu1ng education needs of local sc1ent1sts The

anticipated result is a planning document which will define science °
“education needs and enhance the 1nst1tut1on s capability for cont1nued

evaluation of science education. - e .

Two-Year College Assessment Program
. Development in Science Education .
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SCIENCE EDUCATION IN "HE NON- CAMPUS COLLEGE ‘A NEEDS ASSESSMENT. .

e ,'Dr Edward Decker’

- ‘ Coastline. Communnty College
\\g . ST . = of the Coast ‘Community Co]]ege D1str1ct
S ' -+ 10231 Slater Avenue’

" Fourtain Va]]ey,ICaJ1f0rh1a 92708 o

;é e

A needs assessment survey of students, facP]ty and science industries will
be. conducted in the Coast Commun1§y Co]]ege District to determine .the
courses, programs.and 1ife-long learning needs of ‘the Rdu1t student M

- the non-campus college setting. Methodo]ogy will include mail surveys, ’
intensive interviews and a literature search -The final report will .~
address program needs and educational ce11wery systems appropriate to a
“college without a campus"” which, serves over 40, 000 d1fferent students
each: year
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- ASSESSMENT .OF SCIENCE, EDUCATION A” T%yLEY COUNTY COMMURITY, COLLEGE
A L Ll
B T .. .prdfessor Mike NatteFs” e
o ..., . Cowley County‘Community Co]]ége o IR
e T~ 4 . % ©125 South second Street e e T
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The Department of Natural Scﬁences of Cow]ey County Commun1ty C011ege will
. carry out a mprehens1ve evaluation of all four d1sc1p11nes in- the Jepant-«
. ment {biology, chemistry, mathematics, and physics). "Each discipline will -
' "~ " be evaluated for status of curricula, programs, and courses, and the needs '
~ - for new or mod1f1ed curricula and courses.. All lab courses will b :
z ., evaluated for su1tab1]1ty of current activities, facilities, and- apparatus.
"‘With “the téchnical ass1stance of ou side consultants and input fromt all, o
. parts of the college gommunity, t department also proposes™to gain 1och/- «
‘ expertise in evaluation and develgp a plan of improvement. The. total ’ :
-assessment ‘should provide.an adeqtiate.basis for long-range planning and

management to insure greater progrant relevancy, moye' cost- effectiveness, ")
/- .better ut111zat1on'of -existing resources, and deve]opment of add1t1ona1
‘resources. v N . _ - Y
_ : P ; . : -
~
) < I )
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Two-Year Co]]ege Assessmenz Program
. ’ " Development in Science Educat1on
. SED78-09564
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«- Man ]ehrns by doing; see1ng, and hear1ng in that order. When the 4,

student is. proqrammed ‘to listen. to the teacher and watch- the board,
he.is not receiving the most efficient mqgde. of instruction. Students *
‘may learm not on1y from a teacher q1y1nq a lecture before the-
~but also by usina multi-media learning materials and through :
.of exper1en¢es that may be coordinated by the teacher. - Teachers of -
mathemat1cs _should become aware of their own weaknesses as wel )

mathemat1ca1_concepts; thlis interrupting the status quo cyc1e

This pfoaect is designed to seérch for teacher weaknesses and identify J'

"major student deficiencies.b using a carefully. p1anned testihg
- procedure, including the matH lab and the classrogm exper1ences .
-~ After theisata\are compiled- and priority problem areas are 1dent1f1ed

v the facul will be informed of available multi-media material that-,

might. of féy possible so1ut1ons in the probTem areas. Help will a1so
be requested.from our Faculty Development Comm1ttee and ava11ab1e

consultants 1th1n the area. _ . ’,

“Two-Year Co]]ege Assessment Program
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7 B - LOCAL ASSESSMENT OF SCIENCE EDUCATIOR IN THE TWO- YEAR CoLL E : \\i
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. N f N Mr Edward A. Ochoa R C e T Nk
[ ..t~ E1 PasoyCounty Community College R
o PR PR 6601 Dyer Street ~— . P
RN o E1 Paso, Texas - 79904 S
-~ _ N R j < ‘ N .

K "b@ . VR ’* '” % e'{ o
"This prOJect w111 (1) exaﬁgne he .relationship of curr1tu1 m codi t to rf(
' ex1s§1ng “and p1anned program needs,” (2) exam1ne“the need ‘0r new COyrses

in . the sciences,. (3) e e the relationship of, elopmental and remedia® -

offerings and existi ng*and planned courses, (4) exam1ne\the(1ntegraf1on of : i
.- laboratory work with classroom instruction, -and (5) exam ing‘the curcent '
i status ang us€ of laboratories at E]1 Paso County Co uni‘ty College., The§e .
- - activities axke so be carried out by an anstructlona deve]opment ;eam with
o _the aid’ of consu]tant 1nput LT e - 2
\, ) ) L _ , o - : - . 'l. K - . . ’ R - R .
L . . B . - . ‘ B ) . \' N ) . i ) ERS
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;/ ~ ASSESSING T- - 3{OLOGICAL SQiENCE NEEDS OF COMMUNSTY CG%EEGE FRESHMF T
Ty - . R o . ‘ : . . {0
SR o SRR AR SR
ek " Prof: Dona%d S. Emmeluth .
LT e AT : ?u]ton—MontgomEnx Comdhn1ty Co]]ege .,
o ;f'g' Ly JRoute 67 S
“*\Q;\ - = . Johnstown, “New. !ark N 12095 S, >
P - . v ‘G A v v M .
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<, '
. In order to preaare a needs asgessment evadyation report, e w111 assess
*. the bioldgical €cience needs?of ncoffing_.MBdent/ groups if_terms of _
- a. entering behaliqrs; b." needs as determgned ocal institution.. ¥- °© &
) 1nstructors, and '€, #xit needs gs detef mT%ed y consu]tants from transfer- .
instititions and ropriate industries. Sof interwie wigys, - -0
.diagnostic testing and analysis of course cunr1 um 1nforMat1on we will
compare, and contrast these student needs with, our existing course
- offerinas;and dete) ne)1f a new system of modu]ar courses is necessary

to meet the needs our diverse student p0pu1at1on.

. . 8 !
. ‘. . . . - 3 Lo
. -~ - ) N o . ,
. , . - D . . _ ) ' . —
.o . e . .
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Y I o Two Year Co]lege Assessﬁént Program .
R . : Development .in Science Educat1on
E o ‘ SED78-09893

~ ' $4,800
. - Award date:~ - "06/13/78
Jermination: 02/28/79
“NSF Program- Manager: : ( L
S - ‘Mr. Bil11 G. Aldridge - . .
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i ol *baLQCAL ASSESSMENT OF SCIENCE EDUCR;I’ION IN THE. TWO*‘Y\EAR r LEFE -
. - A
| x R D, Matkha T. Hatcher. = . " - L
. e ' f’. , r‘Ga H ille Yunior Cpllege . w
5} N "N o : svi]]e Georg1ag 30501. - o - gf
. L ' \/A N A SN P

G N e

A document.w1]1 be ﬁ%epared to indicate tée statd\\of the Audlotutor1§1

r B1o]ogy.f%boratory afiter ter yedrs of cont1puous operation on this /- . a
®  campus., When completed -and digseminated ¥his ‘document will be a tool
- . for assessment of thexstrengths and.weaknesses of-the present operation ’
ére dec1s1on/makgH§*for renewal, s

_ up vading and ting] the operation. The development of a systemati e -773
- and-routine bhan or, the assessment will aid in the management of d§t§>\ <
< . presently on and and_that to be accumulated as a contihuing process,o

’ evaluation: * Evaluations will be made on the ast of information gathered

from students, facu]ty and exterrai consultan

L= . .
’ i T

will. prov1de£§ regpurce for fut

7

. Two-Year College, Assessme,% PAogram
N _ Development in Science Education
‘- SED78-09673
. . : Award date: - 06/07/78
‘ \ Termination: 02/28/79
| : NSF. Program Manager:
Mr. Bill G. Aldridge
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.,fac111t1es, and-aydioyisual .supp BTt

'w1]1 ‘be performed ut11123ng faculty members Techndcal-as ]
r'outS1de consultahts. .A final- -report IJ be published- con aining, reconimen=
tal

Ty, (/ . ’ .

DS R m1nqu<mbsmmJ\ Lo =
- N(' ﬁ-*;tzi - 'J!, .401 Thomas Run Roé@g 1 T ,2% A
. : N Harford Commurdity College, ... =~ - /b. g

[ N 1&/ :‘ Y !/Be'l A1Y‘, Mary&q‘gfg 2]0]4 : QT -

.:.,0 \*_~'\~, N ?

gh\ the. most up-to-date equipment, dbmputer
i .comprehensive a;sessment of these
analysig of;instructional supﬁﬁit
istants and *

science: ed ion posst1e

B '_To detenm1nE f students at’ Hagibrd Commun1ty Coliegh, are~getting the best

‘areas, will pe undértaken.ZqAn incdep

dations 4o corrgct weaknesses and ca iz= on strengths jscovéred during
the' assessment This’ report ‘will- be -e1QVered to the College president,
and, add1t1ona11y, will serve as.a pran for ymprovement of’ 1nstructTeax .
w1th1n the Sc1ent1f1c Stud1es Divisicn. : :

A
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| - A\ . .
t( . : 1 »
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: : Award date: .06/19/78 /
Termination:< 02/28/79 ‘
. o : , ‘NSF Program Manager: =
N . o . Mr. Bil1l G. Aldriage .
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. SCIENGE~KOR THE NONZSCIENCE STUDENT{AT‘ZLLLNOIS CENTRAL COLLEGE: - . -~ 27
> AN:\;%SMEM Of SCIENCE NEEDS FOR GOMMUNLYY -COLLEGE 'STUDENTS Sl S
. '. . ~ ; ' . S 3 ) ,1, o ot . B . ' . ‘j N
- - "' .‘ v - . % : s ‘J. R "'/ f>, e e ‘ ) B (?
SR / . ’\“." ¢ YDr. Thomas+E. Campbeﬂez.‘ ‘i T )
e e ./'\_* _ I11inois.Centrat College - . . .. " .. .
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"\Recent s’c’fénl:e area enro]]merr‘tﬁbctuqtions at ICC havevaro ted facuylty:
- -and-administratign soncern. W

-

dz, ile Biologf and, Chemistry® enroliments ‘have
remained -steady Tn @ declining student population, Ear-th-Sciqxcg”enro]h—,‘-‘/—d“

_ments have.increased .dramatically &nd Physical_ScCience, énrollments have < @'

~ dropped significantly:v These cgurses.are maintgined=especialyy for the

non-science ‘majors. = % . Co T ey ' )
1 ’

- This project has two.primary areas of inquiry.  First, what isl,tl;m'e distri-=
bution of enrollment of non-science majors in introductory science courses .
and who influences students in their choice of enrollment. Second, howh«
~does the course choice fit the percei ved needs of the siude(rpf; Jin terms gf
his learning style, demands made on his reasening~ability, or how the

 content fits his career choice: The final ana1ysi/6,'of this informatipn

will act as a base 1ine in making science courses Alesigned for the non-
_science major more attractive and attuned to students' reeds. ...+ . fﬁ
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_*  The qu“bt1ves of fh1s‘a£oposa1 -are: (a)ttp examine” the ‘design é%d,e fect1ve4'
-~ ness df the ex1st1qgﬁgi:f§mat1cs cqurses. for the npn-scie e majox
“exam1ne the design a ectiveness of the beg1nn1ng 1eve1 mathem§§1ds oo

célrges* for thg sciencé.major; f ‘? to defengine the spec ic s;ren nd\.~ “
,weaknessesroﬁithe students who- enrQll/ﬁn ‘these courses, an ine} preﬁar
a strategy for ymproving both *types of courses’ in, order ,to moﬂe effett1ve
match currictilum contemtand teaching methddo]ogy to thg sgudents' -ability
Tevel. The,project director will direct a rifne month study to“achieve w - =
~these objecftives, ‘ut111z1ng input from department members assistance from &
- selected capsultants, visitations to successful progﬁbms at’ s1m11ar institu-
'+ . tions, and insStitutional research. ' It is anticipated that the successful.
completion of the project will result in a strengthened ourr1cu1um, Q h1gher
student -success rate, and 1mproved teach1ng methods.

o . = . - . L . »
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Two- %ear Co]]ege Assessment Program a”

BT L e Development in Science Educat1on
T LT S . .SED78-09686 4
ST ' ' $5,000 )

: = ~ Award date; - 06/23/78-

4 © Terminatioh:  03/31/79

. : 4 ‘NSF Program Manager: L
" Mr. Bill G. Aldridge .
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. T 1s~proJ ct w1T1 .C rry out’/a compre{b s1ve needs assessment for the S
a

e~ vision atural_§91enCe Mathem nd-gngineering. - The assessment. o
s w111 1den h pr1or1ty oyder the. 1tems or a t1v¥¢1q§ essent1aa tg meet

> the Tnst1tbt1on s goals. [ .0 o
/ O __/"/ - L

/ The spect,zc supJect aréas ‘togre coyered include, b1q}eg1ca1 sc1ence, ..
) phys1ca]\sc1ence, chem1str? Dhys1cs, mathemat}cs, pre<engineering, .

electronic engineering techno]ogy, 1ndustr1a1 emei'eer1hg, and‘mechan1¢a]
. enngeer1ng techno]ogy : . ‘
] The three Department Chalrmen in®the D1v1s1on will’ act1veTy part1c1pate

» in the needs assessment. . -

.including the need fgr faculty, fo} instructional equipmeft," for ~instruc-
tional supp11es, fond faculty. training, for student finpfAcial aid, for an .. .
honors. program for students, for tutorings,for secretdrial assistance, - -
for lab assistants;” for classroom and lab-space, for offices, office
furniture and office supp11es, for distribution of teaching load, for_
released time for curriculup improvepent, and for strengthening instruction.
The final report will serve asva part of the long-range plan of the 301]ege
'since it-will show how the D1v1s1on can be stiengthened over the -nex
Several years. . S

The needipassessmen:>w111 cover-every phase of operat1ons i .Diyision,

« [

- ~ _ . - : - Two-fear Co]]ege Assessment Programf'
<~ . ' . - Development in-Science. Educat1on )
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EE \'i-' " NATIONAL, SCIENCE FOUNDATIO o N - ’
T _ . WASHINGTON.D.C. 20550 /f\ L
. : o . . .‘T . ) j‘.
" 'rs_“'\f LQCAL'ASSEgsmENT OF SCIENCE EDUCATION IN THE TWO YEAR COLLEGE
: : s L ‘ . ,
'QM\ AP . . . - N ' Y
R A ~ Mr. ‘Robert Ernst- )
v ~ Kirkwood Community College - o
‘. ) P. 0. Box 2068 - . : ’ .

Cedar Rapids, Towa 52406 - .

' . PR
. T T .

2 I ' T e '
. - The: purpose of this proaect is to ‘enhance the curr1cu1um of K1rkwood
; - Community College's Math/Science Department: through assessment of
: .the’ appr0pr1a;§ness of science education at Kirkwood as perceived by
§t$ ‘college patallel transfer student. A needs assessment survey will
be developed and conducted- with students. currently or previously
(1971 74) enro11ed as college pa$a11e1 transfer cand1dates = ' .
~ The. survey. data w111 be ana1yzed and_ a f1na1 report deta111ng 1dent1f1ed |
program curr1cu1a needs produced U . o -
-~ -\ . . ] . ) . . .. . B 1 ',
s _ . - - -
o - o , J ’
o - . 3
o .
'p . | “\i" : e S | . o
S | *“Two-Year College Assessment Program
B : o ' _ Development in Science Education '
) e . SEDZ8-09552 L o :
. R : ‘ LY . : - N ’ $5’ 00 ’ . : ' . -
e ) S s . Award date: 05/30/78
oL ' T Termination; .  02/28/79 -
S, - NSF *Program Manager:
T ' Mr. Bill G. Aldridge
KNS B . :‘- Q ) L .' I'S
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NATIONAL SCIENCE FOUNDATION
. WASHINGTON, DC. 20550 '
v 1

L

;LOCAL'ASSESSMENT OF SCIENCE EDUCATION IN THE TWO 'Y-EAR, COLLEGE

s’

1 : : :
' Dr. William J. Lembeck S \
. : - Louisiana State Unlversity at Eunice - .
Eunice, Louisiana 70535 .
N . ¢ A

A needs assessment of Dﬁaftjng\énd Design Technology, a two-year
associate degree program for training engineering technologists,
will be conducted using a context evaluation model. This program

- should be attracting larger numbers of.students since it is located
in an*industrial and natural resource-based area. The goal of the
assessment is to increase-the pool of potential students and
possible areas of employment. .Previous graduates will be inter-
viewed to determine program relevance. Regional employers will
be polled to specify employment characteristics. Academic and
industrial consultants will,be employed to obtain det&iled judgments
regarding goals, curriculum and *needed resources. Based on this
assessment, a series of recommendations to upgrade the program will

be made. - , . . -
A

. R . . . ' R

| 1 : L o

> . . Two-Year College Assessment Program -
: . Development in Science Education '
SED78-09663 .
- ot . Award date: - 06/01/78

P , - Termination: .02/28/79
. ..~ NSF Program Manager:
Me. Bil1 G. Aldridge

12/1978 .
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A . . NATIONAL SCIENCE FOUNDATION
T : ~ WASHINGTON. D.C. * 20580 °

X : :
AN INVESTIGATION OF THE APPLICABILITY OF COMPUTER ASSISTED INSTRUCTION )
IN THE SOCIAL -SCIENCE DIVISION OF MONTEREY PENINSULA COLLEGE

. . . b
- . .

Mr. Be]a Banathy .
Monterey Peninsula Co]]ege
| Monterey, California 93490

- . ‘ :
Monterey Peninsula College proposes to involve four faculty mémbers G
an investigation of computer aided instruction and its potent1a1 i

" on the Social Science faculty and their students. The project is al
designed to lead to some more general conclusions about the. effectlve-
ness of. soc1a1 sciences training at M.P.C.y

E1nd1ngs of the study will be reported to NSF and the ERIC Commun1ty
o]iege C]ear1nghouse at UCLA :

;,, 5

ET)

o . ‘ : Two-Year College Assessment Program
o - - Development in Sciencg Education
' . . o SED78-10360 : oL
; i o Award date; 05/22/78 '
- i Termination: 02/28/79

o : ‘ : NSF Program Manager:
i o _ ' Mr. Bill G. Aldridge
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NATIONAL SCIENCE FOUNDATION ’
'WASHINGTON. D.C. 20550 '

LQCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR'COLFEGQ\

-

. . "Professor Clifford D. Miller
. ' Mountain View College :
v 4849 W. I1linois - .
. Dallas, Texas 75211

. A Task Force will investigate the need for applied chemistry in sixteen
career occupation programs offered.at Mountain View College of the

Dallas County Community Co11ege District (DCCCD). The principal investi-
- gator, aided by knowledgeable in- -house personnel in each of the sixteen
programs and qualified consultants from Advisory Boards will -conduct

“an in-depth study of the present chemistry curriculum for techn1ca1 '

" ‘students. Areas for assessment include needs for new or modified !

curricula, student problems.or needs, areas in which no written instruc- .
tional material exists, areas where new Jab activities are needed, areas
where faculty know]edge is outdated or in.which faculty has knowledge

gaPS

PrQJect ObJect1ves

1. To appra1se the current status of -chemistry in career ocCupat1on
, _programs. - ‘
2. To determine - 1nst1tut1ona1 needs in a new career occupat1on program
in chemical technology.
. 3. ,To recommend content, methods, mater1a1s, and facu]ty development
for a chemistry program at Mountaln V1ew that meets 1dent1f1ed needs :

L

Two-Year College Assessment Program
Development in-Science Educat1on

. . SED78-09555 .
- $5,000 - -
Award date: 05/24/78 ,
. Termination: =~ 06/30/79

NSF Program Manager:
Mr. Bi1l G. A]dr1dge :

. 12/1978 .
. C23



NATIONAL SCIENCE FOUNDATION o (
WASHINGTON.D.C. 20550 : -

—

** LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO-YEAR COLLEGE

[N
~ Prof Everett G House '
Nashyille State Technical Inst1tute
120 White Bridge-Road
Nashville, Tennessee .37209

‘Nashv111e State Technical Inst1tute will do an 1ntens1ve ‘needs assessment
~ of certain developmental mathematics courses. These courses are offered
to correct the mathematical de{7c1enc1es of ‘the weaker engineering
technoloqy student. The placement teé ing p?oqram and the success rate-
of engineering technology ‘students nefding developmental mathematics
-compared to those that do not will be researched and investigated. Based
upon the suspected problem areas of the developmental mathematics program,
‘survey instruments.will be utilized to solicit the opinions of administra- -
tors, faculty, and students. Consultants will be ‘used to help construct
the. survey instruments, to establish statistical procedures, and to
" analyZe the responses. Strengths and weaknesses of the program will be
identified and ranked. The conclusions drawn from this study .will become
a basis. for constructive chanqes in the program. Plang for future action™
will be developed . - o

A - | e o )
L e T T *ggl o f~“‘<w3".£l-fi L
) W r ke T e “Two-Year. Col’ege Assessment Progrey

‘tBeyeprﬁEnt.1n Science Educatlon
OQngg%v;?V” : '

T ' - . 12/1978

©
-

|
oo
-4 - :



v .- NATIONAL SCIENCE FOUNDATION
S . " WASHINGTON. b.d 20830

STUDENTS, CURRICULA AND LABORATORIES - A NEEDS ASSESSMENT

“ Mr. Malcolm Nason - . .7
North Shore Community College - ° : d\,;*?-

M _Beverly, Massachusetts 01915-

t:
. \ .
The project consists of a needs assessment in the main goal areas of:
" student needs/weaknesses; course offerings; laboratory facilities
and equipment; and in-service faculty development. The starting
point .for.the project involves. student need/weaknesses. It .has’

. become apparent aver the past several.years that the ab111ty Tevels
~and-thus the needs of students ‘in the :two-year community colleges *
”have significantly changed. It is our intent to ana]yze these

weaknesses/needs and respond to.them by modifications in science
courses (curricu]a) laboratory facilities, equipment, supplies, and
faculty in-service development.* An dcceptable state'of affairs in
each area will be defined and a prioritized needs assessment developed
-from a consistent rating scale. The self-assessment will be conducted
by a faculty task-force. The acceptable state of affairs, rating-.
© scale and needs assessment will be determined through workshops and
eetings involving the faculty task-force, an external task- force
K/”‘%nd an external consultant in two-year commun1ty college science-
“education. The final needs assessment in the goal areas will take’
the form of a prioritized listing of needs documented with obgerved
and defined acceptable state of affairs, appropriate rating scale
information and recommendgtions on how best to satisfy needs

Pevelopment jn Science Education
"SED78-09565 .

$5,000 -

Award date: 05-22-78 -
. Termination: 02-28-79

NSF Program Manager:

- Bill G. Aldridge -

. C25 125 - - .12n978

Two Year Col]ege Assessment Program.k- S



. NATIONAL SCIENCE FOUNDATION
WASHINGTON®™D C. 20580
N e
- ' . . ."‘v ‘ ’ ’ . » p h ' i ‘
LOCAL ASSESSMENT OF SCIENCE EDUCATION_IN T:égéLO YEAR COLLEGE"
. k ‘
* _ K Dr.. George G. West

* Northern Virginia Commun1ty College
“‘Alexandria, Virginia 22311 .

Decreases in enrollment, increases 1n the dkop out rate and

. duplication of content among major natural science courses at the
‘Alexandria Campus of Northern Virgipia Community College indicate

the need for_an assessment. to ascertain ifiinstruction is responsive
to the diverse poals of its students and the extent to which it
promotes effective learning. Fortunately, the campus possessés

a powerful instructional resource in TICCIT, a computer-assisted
instruction system. TICCIT has been in use for three years at the
Alexandria Campus and has resulted in increased student achievement.
It is proposed that an assessment of major natural science courses.

be made by means of faculty interviews and student questionnaires

to identify problem areas; that a match be sought’ between these

are%s and various dinstructional (;rategies that can be implemented
ICCIT; that the most feasible of these TICCIT strategies be

selected - and incorporated.in an action plan for' the production and

'1mp1ementlt1on of .new TICCIT material; that problems not amenable

to solution through the use of TICCIT be.flagged for further
analysis; and that. this campus utilize the action p1an to improve

'_science education g p S |

. Two-Year CoTlege Assessment Program

. o o : Development jn Science Education
o U o - SED78-09665 g o
ST _ . $4,770 e

c S o - Award.date: 06-13-78
DR 5 . Termination: 08-31-79
) : 'NSF Program Manager:
- oo Bil1 G. Aldridge

12/1978
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.. College Campus and compare it with other Colleges; 1dent1

.NATIONAL SCIENCE FOUNDATION
) P WASHINGTON. D.C. 20530
"J . ) . - . ”, B 1' .
N . n,gy ’ . . ) A ) . » ) - N

_LotAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO-YEAR COLLEGE

N

Dr. Martha W. Sellers ' B s
Northern Virginia Community Co]]ege -
8333 Little River Turnpike
Annandale, Virginia 22003

N

A o

This proa&ct proposes to undertake a needs assessment of the two year

- program in chemistry at the Annandale Campus of Northern V1rq1n1a

Commun1ty College. From May to September 1978 one faculty member .

project director with the help of three other faculty members, and -

clerical-and secretarial staff is to accomplish the following: Assess

the present situation with respect to chemical educ tion at\th1s -
def1c1euc1es

- in counselling of prospective students, course management, course

content, supplementary materials and lab exercises; and recommend '

measures to alleviate deficiencies.

A
Two-Year Co11ege Assessment Progr&n
e ' .Development in Science- Educat1on '
: B " SED78-09841 ©
‘ v $5,000: « ° -
. 'Award' ate: 06/]3/78'
o . v Termination: 03/31/79
ST o NSF. Program Manager:
B Mr. Bil1l G, Aldridge - =~ *

- 12/1978 -
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NATIONAL SCIENCE FOUNDATION. » S
WASHINGTON, D.C.. 20550 . )

/ \ o ' f L
» ) ° ) . C . ._ , \ - ‘ . ) ’
¥ CHEMISTRY AND BIOLOGY LABORATORY FACILITIES AND CURRICULA.

'\ ' Professor Edward Eagan ' _ b
- : . Quihsigamong: Community College
' - 670 West: qu1ston Street S \
- Worcester',, Massachusetts 01606 A AS
~— o : : . A\.r“: ) 7 .

“This pro&ect will examlne ‘the needs for 1abératbry facilities renovat1on“\\\\——
. and construction apd for curriculum development in chemistry and biology
: at the college.: There are currently two labo ator1es which are used for .

- five different chemistry and biolegy courses] This results in over-
crowding, .overutilization, and health and safety probléms. Lack of
faci]1t1es also bars-a number of other chemistry and biology courses
feom offering .labaratory exper1ences aWd instruction. The results of
th$s project will provide invaluable Thput to the college's master .
planning efforts and will enable the college to most effectively ut111ze
the limited fupds available to. rerbvate existing laboratories and
construct new facilities. The'project will also address needs for.

"~ curriculum development in chemistry and biology, specqf1ca11y examining

-+ the needs- for an organic chemistry” course\, an audjo-tutorial anatomy and
physiology course. It will identify ways in which cqu ent curricula can
be revised to better serve students who-have language and skill deficiencies
or who are physically hand1capped or learn1ng d1sab1ed

Two-Year College Assessment Program
Developnfent in Sc1ence Educat1on

. SED78-09558 .
. : " $5,000 ‘
Award date: 06/23/28*
-~ Termination: 03/31/79

NSF Program Manager:
Mr.'Bill G. Aldridge

S | g . - "12/19_7«3,_
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 alternatives, a determination
~ Recommendations. will be subm1t ed to the administration and Board

10

: recommendat1ons This report wi

_NATIONAL SCIENCE ..FO}JNDATIO'N: ..
WA‘SHLNGT; N, D.C.f ZQ5§O
.../. . o ,, . ‘ | . )..
“THE NEXT STEP: A COMPUTER FACILITIES MASTER PLAN FOR SADDLEBACK:

) N ) ) . .
. ¥ .
.

7&% .
e -} = Professor Dave Campbell * ,
A . V) - Saddleback. College - ' _*,/.
SN 28000 Marguerite Parkway g : :
- : M1ss1on VTGJO, California 92692 N
& e kd

- The. goa] of tﬁ1s assessmezt is to develop a master p1an for the ,
- expansion of the Saddleback College instructional computer fac{lity.

After assessing current and future curriculum needs and examining :
f the prudent coufse will be made. R

of Trustees for adoption as of the instructional facilities

master plan.. The assessment w11 consist .of six steps: (1) eval-

uation of” ex1st1ng facilities, (2) in-depth discussions with - -~

potential users within the college community to determ1ne future '

needs, (3) evaluation of current facilities-at ne colleges,

(4) discussjons with competing computer system ndo?

analysis of/ funding alternatives, and (6) final report with- specific
ﬁ] be widely. distributed, and fotTow-

up "open meetings with staff, faculty, administrators and the Board

. . -of Trusthes will be scheduled to discuss and defend the team's

conclusions. "Once adopted the plan w111 be 1mp1emented Ny
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eTwo-Year Co11ege Asses§ment Program

' o -Deve1opment in Science Educat1on
N L .SED78- 09687

R o . $5,000 -
. ' ; © Award date: 06/05/78
C , ‘ - Termination:  02/28/79
. - : . NSF Program Manager: "’

Mr. Bill G. Aldridge

12/1978
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Roy Daig]e
D Bishop State Junior CQ]]ege
L North Broad Street 2
e, Alabama - 36603. - * )

<

\jzhe mathematics curriculum at §..D. Bishop Stqte Junlor Co]]ége w111 be
asseSsed to determ1ne if there are needs to

'1. restructure ‘the Basmc Collede A1gebra sequence to conform
" to present and future needs of students in Genera]'Education;,

2. comb1ne two mathemat1cs cour'ses 1nto one 1nst1tut1ona1 dred1t
: course tp—strengthen the mathemat1cs background of the transfer
SHu ant in Genera1 Educat1on, : | v L
~ f#. change the' present structure of the techmca1 mathematfcs :
- - cojirse to conform to the area of study;

4. change the topic' offer1 s in the mathemat1cs course “for the
med1ca1 techn1ca1 transfe student; and :

. 5. dintroduce the computer into the Co11ege A]!ebra course to.
’ strengthen and improve the mathematical backgrounds of the
. students in Sc1ence, Mathemat1cs, and Eng1neer;ng .

. L) \
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,: o : Two-Year College Assessment Program
- ' . Development in Sc1ence Edueat1on
’ SED78-09685 -
5,000
Award date:: 05/22/78
Termination:  02/28/79
NSF Program Manager:
Mr. Bill G. Aldridge
o 12/1978
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NATIONAL SCIENCE FO
WASHINGTON. D.C. 20550 .

~

LOCAL' ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR ﬁptLEGE;

R ‘ S L
_ _ ~ Mr. Robert King .; _
o S : - Southeastern Community College
Ty B o . thtevi11e? North Carolina A 28472

y ' 3
2 . . .

" The major abjective of this proposa] is to.develop a needs assessment
document -for placement- of students in Science courses. The project plan
includes: 1) Identification of goal areas; 2) Selection and. development

- of measures for these goals; 3) Seléction of acceptabl@®levels on the
' .measures; 4) Administration of the measures; 5) Comparision of observed
_ 1eve1séw1th acceptable ‘Tevels; 6) Assignment of priorities among needs.

. for the purpose of def1n1ng action programs; and 7) Determination.of the
feasibility of -initiating programs to eliminate need.. dhe ant1c1pated
outcomes of this project, are more accurate placement of student$ FY)|
Science courses according. to their needs and learning levels by: .
'T\\}dent1f1cat1on of freshmen who are below the acceptable level for’
beginning Science courses; and 2) Determination of what instructional
methods, learning experiences, and required resources best carry the
content for students p]aced 1n the deve]opmenta] courses. fr\

o N . 4-‘ - . ) - e . Ki .
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Two-Year Co]]hge Assessment Program f
- Development indScience Educat1on :

SED78-09670

“. . - $5,000 .
4 PO ) ’ o . date 05/06/78
T : . natign? 03/31/79°
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DG 'SUOMI COLLEGE SCIENCE EDUCATION ASSESSMENT PROJECT -
o Mr. Donald Wanhala DN
y " Suomi College :

Hancock, Michigan 49930,
’
‘ . - . _
The ObJeCt1VeS of Suomi .College's Sc1ence Education ASSessmEnt Prdnect are -to
assess the major problems associated withsbiology laboratory instruction, to’
identify alternative soTutions by which the problems may be addressed, and to .
produce the assessment document that presents the project's: f1nd1ngi£§od
recommendat1ons fog§1mproyem92t of the bxology program. =
" The proaect plan involves assessing laboratory and library fagilities, -
: condés"ng interviews, identifying alternative plans.for soﬂv?ﬁg the problems,
- and uating the a]ternat1ves and produc1ng an aSSessment document P
.- The outcomes that are ant1c1pated from this assessment proaect are two fold
/" first, .the cdllege will Tearn how better to introduce biology students to.
the scientific method by improved laboratory instruction, and secand, this
prOJect will provrde a mode] .that can be ut111zed to enhance other sc1ence

areas.
(. ) . j ).';u . :
\" . .\ 'L‘. I ) * ' '|'.- t ) - %
S . . ; L T
s 1 : \J ’ -
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1) q;
- Two-Year College ASsessment Program
" . ~— ° Development in Science Education
- o o . . SED78-09689
. ’ o , - $4,800 @ - '
_ v -~ . - - 'Award date: . 06/09/78
o N o . Termination:” 02/28/79
. - . : .~ - NSF Program Manager:
B > .- Mr. Bill G. Aldridge ™
. - o 12/1978
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,SCIENCE FOUNDATION ' \‘ 3
L : " WASHINGTON.D.C. 20550 - it

o

¢ ‘TRITON'S COMPREHENSIVE SELF-ASSESSMENT- OF -SCIENCE EDUCATION —

2 | o R .
" Mr. William Collien A o
= - Triton College . ;
¢ o 2000 Fifth Avenue , é% - :
Tl River frove, I1linois 60171 ..

’ - '

. .- "

. i ) - —~

: ¢ . . . -
¢ . . .o ; T v o

'f A comprehensiye, systematic appraisal of course content and computer-
..assisted instruction in Biological Science, Chemistry, Engineering/ .
Physics, and Physical. Science will be conducted dur1nq the Fall '78. - =+ . '»
' The obJect1ves of the pr ject. are: ;

. 1. To. determ1ne the overall adequacy of course offerings for ach1éu1nq‘
the mission and gedls of the co]]eqe in all areas of sc1ence education.

‘

2. To assess the. des1rab111ty of computer ass1sted and/or computer managed
1nstnu§t1on at,Ir1ton College. - , .

lop afrat1ona1 basis for dec1S1on-mak1nq in the areas stud1ed

3. To de
‘ .Aj‘fTo improve the quality and ava11ab11fty of sc1ence educat1on at. Tr1ton )
— ‘ College. . . 4 - _ e
51"To prepare an  assessment document which w111 prov1de usefu] 1nformat1on
~on the ovega]] status and needs aof sc1ence educat1on 1n the’ two-year
- college., < - :

- . Y .
The assessment, w111 be conducted by spec1a11zed task forces wh1ch will
involve all full-time Scienge/Engineering staff. The task forces will
‘conduct an invéntory of the current status of science education, assess
the adequacy of the college's efforts, and recommend changes which are
' needed to meet the needs of students for science education. The assessment
. document will be utilized for planning and chanqe to improve the efficiency
and effectiveness of sc1ence education at Triton'College. ' -
Two-Year College Assessment Program

“

. > T Development in Science Educat1on
’ * SED78-09846 - il ) -
. : T 85,000 . . . . ' 1\
e I ‘ Award date: 06/02/78
Lo - _ Term1nat1on 02/28/79

NSF Program Manager:
Mr. Bil1T G. Aldridge

. ' iy . ~ \/\', .
{ | S 33 o . 12/1978
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LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR COLLEGE: -
. . Vd . 2 . . :

- — - : A -

v ljr. Tim:otlhy I‘.%g:rds' . " R -
Wake Technical Institute :

Route -18 Box 200

o . % . Ra]eigh;'NQr o1in9'-27605 -
/ T ‘ -~ ST e ’ V '
& 1“ . . - C ’

L]
e

". Wake Technical Institute conducts six (6) engineering fechnology. programs
" leading to the -Associate in Applied-Science Degree. "The prografs were

initiated between 1964 and 1969 and were initially accredited -in 1972 and
reaff1rmed in 1976 by theyEngineers' Counc11 for Profess1ona1 Deve]opment

The prOJect goa1 is to assess the sc1£nt1f1c and. mathemat1ca1 subJect
“matter ip the six (6)*engineeXing technology programs.. The principa]’in¥és—
.tigator will convene a faculty| study-group which will 1dent1fy topics in ’
-question and deve]op ways and means (1nc1ud1ng an imstrument) to assess

. those topics.- Thg,lnstrument will be validated by mailing to- eng1neer1ng
“technology educators.’ Tﬁ trument will then be mailed to Wake Tech
graduates and their empl e, :

The project will be conducted‘aur1ng the summer of 1978. At the conclusion
. of..the study, a report will be produced which identifies the subject areas
‘most needed in each engineering te€hnology program and the subject areas
least needed.. .The final resu?t'/e

in the sc1ent1f1c and mathematical topics and instructional methodolagy
used in the six 16) eng1neerﬂng techno]ogy programs at Wake Techn1ca1
Inst1tute 4 , . »

K / - . - N ) ) 4
Two-Year Co11ege Assessment Program
Development in Science Educatian
SED78-09674
$5,000 -
. Award date: - 06/09/78
- Termination: 03/31/79

NSF Program Manager:
Mr. Bill G. Aldridge

C T 12/1978
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LOCAL ASSESSMENT OF SGIENCE EDUCATION IN THE TWO YEAR COLLEGE

' . . < o LN
.. ‘ . R -
Dr. John T. Co¥lins '
Dr. -John N. Sarrubbo: '
Westchester Community College j ,
75 Grass]ands Roads ;
Walhalla, New York 10595

k]

N

'westchester Commun1ty Co11ege is a. two ﬁg;r commun1ty co11ege under the
auspices of SUNY. The college currently offers two year associate degrees
7 in C1v11 E1ectr1ca1 and Mechanical- Technology and Engineering Science. |,
‘For ‘the past‘several years, wpproximately 50% of~3£e graduates from the -
three technical: areas and almest all of the Engineéering Science graduates
have transferred-to four year institutions. ' This transfer percentage for

~

T the techn1ca1 areas (basically occ pational oriented programs) is approxi-

mately threé times:the natieflal average, and while it speaks«<well for the
- caliber of the student -and the college, it poses problems “in meeting the
changing needs of the college students. The relatively small number of
students from the ‘three technical areas, 110 students per year, reduces
theipract1ca11ty of "establishing parallel programs (occupational-transfer)
inathe ‘three disciplines. The current programs have been structured to
satisfy the needs of the non-transfer students. The needs of transferring
student have been recognized and addressed within the existing structure
using math electives. However, thorough evaluation has never been undertaken
to determine -the efficiency of the comb1ned transfer and career program.
‘This study-will make this evaluation by (1) surveying graduates and transfer
institutions, to obtain the negessary data, (2) ana1yz1ng and summar1z1ng
the data, (3) reviewing and'mak1ng recommendation for appropriate.revisions
of math,aphys1cs and engineering components of the curricula, (4) making
specific recommendations for implementation and possible E€PD accreditation.

)

«
. .— /4- N
. R Two-Year College Assessment Program
' I R " Development in Science Educat1on
o : - - SED78-09671 v
I ‘ ‘Award date:- 06/13/78
v N " Termination: « 02/28/79

NSF Program Manager:
Mr. Bill G. Alqridge
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NATIONAL SCIENCE FOUNDATION g >
- . , ‘ WASHINGTON. DC.© 20550 :

/STUDY QF SCIENCE EDUCABION IN THO-YEAR COLLEGES

b

Dr. Lance Hodes
Westat, Inc. ‘
Rockyi11e, Md. 20852

PR §

‘< The purpose of this project is to identify the role of -two-year co11eges
in. sdience education and the extent to which they fulfill that role. . The
resu]ts are expected to provide a basis for understanding of the functions,
programs, and teaching’methodologies of the two-year colleges. “For this
oisessment the audience will include two-year colleges, their professional

ganizations, the NSF and other government agencies at Federal and State
1eve1s .

© The study will gather information from a sample Of_200 institutions

. ~."across the country, requesting responses from 1,000 faculty members,

. 4,000 students and 200 school administrators. In addition, results from
_two NSF-supported.program efforts--the U.C.L.A. study of courses and
instructional-practices, and the needs assessment of 36 1nst1tut1ons

~ funded under the Local Assessment of Science Education-in the Two-Year
.College program--will be analyzed and integrated into the study.

~ This project will ascertain needs in areas of faculty development, insti-
tutfonal resources and support, and programs and courses. In contrast,
the "U.C.L.A. project concentyates on the status of science education in
terms of courses and.teaching methodology.:

~ (4 o ' . T ' .

Two-Year Co]]ege Assessment Program

: o s ; Development in Science Education
- . . - SED78-21054 : :
o : o : $190,734 = .
R . . . Award date: 09/30/78
s o T \ Termination: 03/31/80.
NSF Program Manager:
~Mr. Bill G. Aldridge o
1 . | ‘“ - S 1271978,
) e . . . [ Z - . M
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NATIONAL SCIENCE FOUNDATION
“WASHINGTON, D.C. 20550 - - . ’ Ty

: EVALUATION AND NEEDS ASSESSMENT FOR MATHEMATICS EDUCATION

Mr. William J. Bonini
Western-Wyoming Community College
Box 428 : '

Rock Springs, Wyoming 82901

“An extensive evaluation of the discipline of mathematics--how-it. is
being taught, effectiveness of courses, qualifications of instructors,
_transferability of courses, and staffing requirements--will be conducted
at Western Wyoming Community College. : ) .

The project will use a mathematics consultant, present mathematics staff,
present and former students, comparisons to other similar institutions, -
. input from other departments within the College, and input from a 14
_member industrial association. ' : . :

"The assessment report will include statistical conclusions derived from

‘each source and will be used in planning mathematics educatjon'at Western -

Wyoming Community College. .

Two-Year College Assessment Program

Development in Science Education

SED78-09559 '

$5,000 .

Award date: 06/13/78

Termination:  02/28/79.

NSF Program Manager:
Bi11 G. Aldridge

\
. ) g

12,1978

c 37

:
Ap



s S / ‘ . : . . v

ATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

|

- LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO-YEAR COLLEGE

.

Dr. John S. DiYorio
: _ . Wytheville Community College
’ 1000 East Main Street
S ‘Wytheville, Virginia 24382

The science _disciplines_at Wytheville Community College have reached
a point in their development where serious tonsideration of current
practices and future operat1ons is required. Although the number of -
full-time students enrolled in the College is leveling off, science
disciplines are faced with requests for.growing numbers of support
- courses from various curricula offered by the College. In addition
* there is a drowing need to update the basic biology,. chemistry ahd
. physics courses offered to science majors within the Science Curriculum. T
This project, through the use of outside consultants and the study of-
qutside "model1" programs, will assess current operating procedures
within the science disciplines and the Sc1ence Curriculum. A report
‘will be prepared containing: ‘ -
(a) a discussion of weaknesses in ‘the science offerings and
Sciencé Curriculum;
R >
(b) ~ recémmendations for revision to meet current’ 1nstruct1ona]
) respons1b111t1es, ' ;

.(d) a projection of future instructional and phys1ca1 fac111ty .
requ1remen1 o

: ) - . Two-Year College Assessment Program
. : ' Development in Science Educat1on
. SED78-09842 .
- $5,000
Award date: 06/02/78 °
Termination: 02/28/79

’ NSF Program Manager: o
Mr. Bi1l1 G. Aldridge =~ ™~ ‘!
» ! B ’ . :
| | - 12/1978
C 1 - )
| : | AV
\‘1‘ . i : » ) . T




. © RESEARCH IN SCIENCE EDUCATION

- University of California ' R
University of California ,
-Unjversity of Califarnig_a ;
Center for the. Study of Community. Colleges
University of Colorado 7
CdrneII University ' i
University of Dénver . \\ '
University ‘of Florida
University of Georgia
University of Georgia
- University of I1Tinois
" UnivePsity of I11inois -
_]Iowa'State’Unjversity :
! Massachusetts .Institute of Technology -
' Massachusetts Institute of Technology
. University of Massachusetts - o
University of Michigan ~
Minnesota Educational Comput1ng Consortium .
~National Council of Teachers of Mathemat1cs
_ University of Nebraska .
Northern I11inois University
Nerthern I11inois University
‘Oregon State System of Higher Educat10n
Research Triangle Institute C
Rocky Mountain Mathematics Consort1um
- San Diego State University - ﬁ‘?i
. -.Smithsonian Institution M
Social Science Education Cqﬁsort1um, Inc.
. Stanford University
¥ “University of Washington
University of Wisconsin . :
. University of Wichnsiq . o 3
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D&SN}LL SCIENCE FOUNDATION

' WASHINGTON,D.C. 20550 . : s

o .
v COMPUTER ASSISTED,SCIENCE EXHIBITS

. S . e
" Dr. W. M. Laetsch B
Lawrence Hall of Science
University of California _ o
Berkeley, California 94720 ‘ '

The fundamental question addressed in this research is this: to what
extent can one deliberately structure an individual's experience with
a science exhjbit so as to increase cognitive outcomes fithout sacri-
_ficing the aftractiveness of the_.exhibit? Experiente with computers-
as exhibits in their own right in science and technology centers

gives strong evidence that a participatory "computer assisted science.
* exhibit" would both teach more effectively and be more attractive
than a passive exhibit. The methodology to be used, therefore, ‘is

one of physically integrating stand-alone microcomputers into three
existing public exhibits at the Lawrence Hall of Science. The com-
. puters will control the variables to bé manipulated by the individual,.
and will monitor the relevant physical variables that indicate the
_instantaneous state of the exhibit. The research design will vary,
independently, the degree of instructignal structure -in.a set of .

+

‘CAI programs in the computers and will measure as independent variabTes"

‘the visitor's cognitive gains and the attractiveness of the exhibits.
The methods developed in this research will be disseminated to-science
centers and others, who will.be able to make sciende exhibits into
effective educational systems within settings which visitors consider
informal and attractive.’ The 40 million annual visitors to science
centers form the principal target population that would be affected -
by the results of this research. E : o

~ SN

.

’

Research in Science Edﬁkation
. ' - SED78-17543 '
-~ $190,112

J . '_' : P . Award Date: 09415—78
¢ "~ Termination: 02-28\81 -
' B ‘ . NSF Program Manager:
L - L Dr. Andrew Molnar
' ~ C . .1 L )
| | : 443, - 1271978
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A RESEARCH EVALUATION OF SCIENTIFIC REASONING ABILITY I NATURALISTIC AND
LABORATORY SETTINGS ‘ o ‘ 1

)

B . . | : _ . . \ _ o .
o Dr. W. M. Laetsch . /E;} o e '

AR Un1versity of .California :
! : . Berkeley, California 94720 ST

. The’ research is concerned with evaluatang the 1mpact of classroom science
on everyday decision-making and deterfiining how educational programs

could be modified to have a greater effect on everyday decision-making.
Scientific reasoning or the ability to recognize uncontrolled experiments

.and design controlled investigations was chosen for study because so many -

decisions involve either cons1der1ng resu]ts of uncontro]]ed expen1ments
or deS1gn1ng contro11ed experiments.

_ A.? recently suggested by Robert Glaser (1976) the research p]an cou]d be

described as selecting an important-problem (the generalization of
scientific reasoning ab1l1ty§ and developing a solution guided by the

- latest developments in cognitive theory especially the information pro-
cessing paradigm. One aspect of the'proposed research wiTT be' to provide

a model of How a linking structure can be developed. The proceduré is to :

carry out 11 experiments using seyenth ninth, and eleventh grade boys
-and. girls ‘in three different socio-economic areas to (1) evaluate

. scientific reasoning in laboratory settings, natura11st1c settings,

informal activities, and games, {2) investigate™ variables which might
.account for d1screpanc1es between naturalistic and Taboratory performance,
(3 des1gn and compare two training pgocedures, one to jeach scientific
reasoning concepts and another to show how to ly theSEoncepts to new
problems, and (4) to assess the role of individual diffdrences on scien-

tific reasoning ability in natura11st1c and laboratory settings.

P

~ - $181,000 | -

2 Award‘date: *09/23/77

A Termination: 02/29/80

. NSF Program Manager:
Dr. .Andrew Molnar
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INCREASINGPTHE MEANINGFULNESS OF TECHNICAL INFORMATION FOR NOVICES

\

. . Dr. Richard E. Mayer
‘ ‘University. of California
Santa Barbara, California 93106

A

Theiproaect w111 1nvest1gate 1nstruct1ona1 variables which may 1nf1uence
tneﬁyay in which novices learn a new technical skill such as .using a
computer system. .- In particular this project focuses on the "priming"
variables such as advance organizers which are intended to provide
a meaningful context for learning new technical information, and the
"mathemagenic" variables such as.generating summary notes which are

~ intended to force the subject téwactively integrate and elaborate on

- the new material. The presen%atﬁgn modes will be both by CAI and video- -
taped lectures so that the effects of priming ‘and mathemagenic variables
can be assessed under a variety of conditions. Two methods will be used
in order to. assess the cognitive Drocesses involved in Tlearning and the
‘structure of the Tearning outcomes. First, subjects will take multi-
Teveleg post-tests cons1st1nq of both retent1on and transfer questions;
this technique has been sliccessfully used to assess the breadth of ,
‘learning\outcomes (Mayer, 1975). In addition, to add further depth of
analysisy subjects will be asked to free]y reca]l what they have learned
and the protocols will be ana]yzed using current text analysis procedures
(Meyer, 1975; Kintsch, 1974).: These data will include the idea units

~ " recalled, the number of SUMmary statgments, the number of intrusions

.from other 1nformat1on, and the order of reca11 _ ¢ ¢

i3
N e .

4

: ' ' : Research in Sc1ence Educat1on
f - ° °  SED77-19875
} ' _ $31,600 '
_ ' ' Award date: 09/23/77‘
o0 o Termination: 02/29/80
' S - - NSF Program Manager:

.

il

‘Dr. Andrew Mqlnar'
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A STUDY OF SCIENCE .INSTRUCTIONAL' PROGRAMS IN TWB-YEAR COLLEGES

Y

. Dr. Arthir M. Cohen

S " Center for the Study of Community Colleges
' . Los Angeles,€&1ifornia 90024 ~ -

This .is.& study of curriculum and,instruction in the sciences’in the
community," junior; and technical’colleges of America: .A sample-of
approximately 180 of the 1,213 (c.15%) colleges, balanced by college

‘ age, emphasis, locale, size, and control, is planned.” The project

staff will review the litergture on the sciences in two-year colleges;., -
tabulate all courses and class sections in the sciences, social sciences,

"engineering, and technology in the sample of colleges; survey a random

~ widespread. distribution.

10% of the instructors (c. 1,600) teaching in thoSe areas; cross-tabu-

late findings by discipline and type of college; prepare reports for: .

The prbject will yie]dvihformatio “dp: the scope of the courses in
all disciplines under NSF purview th re available to two-year - '
college students; the magnitude of coll effort in the sciences;

course goals, materials,, and equipment; instructional patterns; and -

changes in disciplinary emphases in recent years. This study will
complement -a similar study of humanities .instruction now being conducted -

.

by the Center with support from the National Endowment for the Humanities.

Findings will be of use to curriculum and instruction planners in all

“two-year colleges, college systems and consortia, universities, and ’

state and. federal agencies. L o

il

o ' - ‘.Reseafch in Science Education
) ) SED77-18477 .

) Loooe $145,400 -
. - Award date: 9/23/77
. ' S Termination: 2/29/80 . ?
: NSF Program Manager:
s Dr. Raymond J: Hannapel
W 1241978
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WASHINGTON. DC.. 20550
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- PROJECT ‘SYNTHESIS: AN INTERPRETIVE CONSOLIDATION OF RESEARCH
* IDENTIFYING NEEDS IN PRECOLLEGE SCIENCE EDUCATION -

o \ S RN
\' Dr. Honris Harms - .
3 , University of Colorado \ «
) -~ Boulder, Colorado 80309

’ . . ¢
- . : - .
e ! ] . . . . »
N “

~._.The. purpose- of this project. is to develop a set of concise statements '

.~ .and more lengthy reports identifying in three sequential stages: :
« * 1) the important goals of science edugation, 2) the current state of .-
" sciende education, and 3) the needs of science edugation and recommesf .
dations for meeting those needs. These statements and reports will be
.. -interpretive consolidations of data soon to emerge from three NSF-funded-
- major reSearch studies addressing: a igmprehensive review of needs-
p

N

related research-in ‘science edfication Jpractices and outcomes (Ohio State
University), "Casq Studies in Science’Education” (University of I11inois),
‘and a "Materials Usage Survey" (Research Triangle Institute), and from

- objectives and data from the National Assessment of Educational Progress.
At @ach.stage, interpretations will be made by five groups of expert

). condtants. reflecting the five perspectives of: 1) Physical .and Earth

Science, 2) Biology, 3) Science Processes, 4) Science/Technology and :
Society Interaction, and 5) the Elementary School. At each stage, statements
from these five groups will be synthesized into unified rqpbrts by the
Synthesis Group. Results wiil be reported in three levels of specificity
for three types of audiences: 1) policy makers, 2) educators in general,
and_3) science eqLcators.. . . ‘ N

Research in Science Education :
SED77-19001 \\ s

$203,300 . . ~
. v - Award date: 09/23/77 . °
. ~ Termination: 08/31/79 : o

NSF Program Manageg.
Raymond J. Hannape‘1

147 1271978
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'S$TRATEGIES FOR LEARNING EMPHASIZING
THE NATURE_ ‘AND ROLE OF CONCEPTS

-

Dr.. Joseph-D. Novak

Department of Education
, and Biolggical Science:
* Cornell University

S o Ithaca, New York 14853 - ~ T P

Y

4 = \'

‘Previous research and theory deve1opment by this research group has

been applied to instruction-in college science classes and has ‘supported
the conclusion that concepts ‘play a central e in the acquisiton of
new knowledge and in problem solving. Working from the cognitive
Tearning theory of Ausubel and employing ideas from the epistemology

- of Toulmin‘and others\, prior studies have shown that college students

can be taught strategNes for ‘learning that significantly influence’
their success in"learning and problem so1v1ng The ‘current project
seeks to extend this earlier work to the Jun1or high school Tevel.

Using ordinary science lessons.presented in schools, classroom instruc-

~ tion will be supp]ementeﬂ with special activities designed to teach
:-the students the nature and role of concepts in psychological 1earn1ng

processes and the interplay between concepts and research methods in
the creation of new know1edge in science. Preliminary informal work

.with students at the junior high level suggests that they can acquire

the®*psychological "and epistemological ideas to be taught and can use
these to aid their understand1ng of conventional science instruction.
This research project is designed to refine procedures for teachjng
strateg1es producing more effective student learning, and to assess =
the 'effectiveness of these procedures at the seventh and eighth grade
1eve1 A -

_ - ' ' / '

‘ S - Research in Sc1ence Educat1on
» \ ~ ‘ - SED78-16762
' _ : $126,600 - -
T . ' Award Date: 09-15-78
o _ Termination: 02-29-80
NG : : 'NSF Program Manager:
: Dr. Andrew MoTnar
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RESEARCH INTO IMPORTANT FACTORS INFLUENCING FEMALE SELECTIﬁh
. : . OF FIRST OPTIONAL MATHEMATICS COURSES BT

LY

" Dr.-Alma E. Lantz
Denver Research Instjtute
University of Denver
Denver, Colorado 80208\
\. ﬂ .. ’ 'l : ‘
o Q '-’ D o "
B ‘ Co l'

A

The research w111 app{y the. theories. of- soc1a1 psycho]ogy and the .
methods of decision theory/choice behavior order to predict the N
choices of young women facing their first g§€1onal mathematics coeirse.
The objectives are ‘threefold: (1) to determine the relative importance
; of factors influencing math-related decisions, in order that the -
most important conditian may be addressed by future experimental -
interventions; (2) to conduct a preliminary examination of the role i
of peer influence'in making math-related decisions; and (3) ta provide
a more sensitive instrument with which to measure the effects of future
_1ntervent1ons Seven groups of approximately 30 students will be =~ -
used as subjects. Three groups will be from Colorado: - one from: —
a rural area, one-from an upper middle class private-school, and
one group of black and hispanic origin. Checks on the generaliza-

4

\

= bility of the results will be conducted by having fouvr similar groups
complete the instruments in California. The steps in conducting -
the experiment will include the dﬁve1opment of a preference scale,
the administration of the preferehce scale to approx1mate1y 150 -
high school girls, the completion of the scale’ for her own preferences
« and the .completion as she believes her best friend would comp]ete
the scale. The analysis will reveal differences in preference (value)
structures by e]ect1on of mathematlcs courses and demogiaphic variables,
' s
o~ -’ ~ N %
o A “;> . Reseahch in Sc1ence Educat1on )
' o o . SED78-17103 ) -
r ST %49, 290 ;
o o T Award Date: 09-15-78
: Termination: 02-28-81
' NSF Program Manager:
N S : y o -Dr. Raymond J. Hannapel. . . .
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THE USE OF HEURISTICS IN PROBLEM SOMVING: AN EXPOSITORY STUBY © °

"« Dr. Mary Grace Kahéﬁw%ki
University of Florida L
-Gainesville, Florida 32602 g

" .o ’ 'b' ! ’

. The purpose of ths‘stu y is"to expYore regularities in problem =

. solving behaviors.that would suggest hypotheses for larger. scale

- experimentad studies dealing with (1) heuristic processes.and
(2? strategies for.use in problem solving instruction. A clinical

s they¥solve problems. Most tests will be audic taped, selected.ones -

methodolody wiil be employed. Subjects will be asked to tthirk aloud" . -,

ideotaped. Protocols of problem solving behaviors will be codeg”and - .

analyzed for”processes indicated with particular dttention to heuristics
.used and memory for previdusly encountéred problems. -Four categories
-of 'probl.ems will be employed. Solution space} for-each problem will

be: documented. Results will be -interpreted and hypotheses for fufure™ ..
studies will be drawn up from ‘the obgervations. . o

‘ PR C . o .

Research in Science Education
. SED77-18543 , . -
-$25,000 '
Award date: 09/23/77
Termination: 08/31/79
NSF Program Manager:. - .
Dr. Raymond J. Hannapel -~

N

-
T ~ 127978
cL00 e LR

Wyt

!
J‘f\‘



< . . ' L
" NATIONAL SCIENCE FOUNDATION,
' WASHINGTON, D.C. 20550

AN ANALYSIS OF RESEARCH ON MATHEMATICAL ABILITIES

jv. ‘3
. : : Dr. Jeremy Kﬂpatrick~

v S " University of Georgia
B - "~ Athens, Georiga . 32609,

- The project will summarize and evaluate research f1nd1n$§;re1ating
- to mathematical abilities. The project's goals are en assed by
" four -questions: (a) What does the literature say about mathematical
"~ abilities? (b) What is the structure of mathematical abilities?
~ (¢) What prototypic instruments might be used to assess mathematical"
“apilities? (d) In what promising directions might researck on .
. mathematical:abilities proceed? First, the titerature will be searched
. and a reference €ollection formed, by a team of 5 investigators (4 at
‘the- University of Georgia; 1-at the Institut fur Didaktik der Mathe-.
“matik,  Germany). Second, the Titerature will be analyzed, evaluated,
,and .used as the basis fgr a new, conceptual | framework for the study .of .
mathematica] abilities. - Third, technical reports and monographs will’

be prepared that explain. the framework specify instruments -for assesse L~'

ment, and point directions. for future research and development
'activities Each of 'the three phases of the project will take about
- the same.total amount of time and resources, but activities in Hafferent
- phasés will proceed ‘concurrently. The approach will rely heavily ‘on ..
- .. information-processing theories {and especialTy’ the work: of Krutetsk11f
* * special attention will-be given to spatial abilities. The conceptual.

Jframework and illustrative *hstruments will he1p teachers and. researchers.,‘ﬂﬁ‘ 

gather sx§temat1c 1nformat1on about ch11dren 3 mathemat1€a1 ab114t1es

_3 )? e . - Research in Sc1ence Educatfon
T - * SED7A-17946 .
$133,500. - B
Award ate: 10/21/77
- Termination: 09/30/79.

. \J/Qf}; o ~NSF Program Manager:
D . . . Dr. Raymond Hannapel;
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- - LEARNING AND TEACHING WNOLE NUMBERS: .
AN" INTERDISCIPLINARY STUDY OF AN EXPERIMENTAL MODEL

» 1

Dr. Leslie P. Steffe

Department of Mathematics Education

University of Georgia
. Athens, Georgia 30602 A
X
 The goal of this project is to provide a model'for learning ahd - _
. teaching whole numbers on the basis of recent advances in the psychology

- of cognitive development and.the phiTosophy of mathematics. In both .
- these fields a constructivist epistemology has come to the fore whiche
" has crucial implications for the.conceptual development of children.

and. their instruction. - Whatever one's fundamental philosophical beliefs :

are concerning the "reality," there can be no doubt that children-.
must construct their conception of reality out.of their own experience, ¢

" be it perceptual of conceptual. .

- For-this premise the project will ‘address four main tasks: (1) Criti-
. cally review current literature pertaining to the development, learning,
~ and teaching of the whole number system; (2) provide a theoretical
- framework in.which-the constructivist direction of- cognitive psychology
. and of philosophy of mathematics can be exploited by mathematics

education;. (3) provide tentative models of the process that leads
to the.ébnceptyalizatiOn of numbers and the operations performed. on
~them; (4) point out and formulate researchable questions that could
help to assess the adequacy of the constructivist approach to the ‘e
problem of :children's acquisition of the toncepts involved:in the
whole number system and the methods used to.teach it.- :

- ) - - .. Research in Science Education. -
' ' SED78-17365 o :
$165,000 . : o S
o : ' Award date: "09-15-78 Y
R - - N . Termination: 02-28-81- -
‘ ' » _ NSF Program' Manager: ,. .
T - ‘ ‘Dr. Raymond J. Hannapel
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: - A META-ANALYSIS 0F PRODUCTIVE FACTORS IN SCIENCE. LEARNING )
! . INGRADES 6 THROUGH 12 '

o ff—\i> Dr. Herbert J. Walberg : -
' College of Education . L i .
v University of I1linois- . R o L
'\“‘\ Chicago Circle - o
- Chicago, I11inois 60680

The rationale for the study to be undertaken by this project is based

on a NARST-NIE commission's (1975) recommendations for research review,
" thes Glass (1978) methodology of meta-analysis, and recently identified

-constructs-in the general education literature related to student

R learning. - \
o The study will rev1e;\ﬁEH analyze up to 15 years of science éducat1on
research literature reldted to those major.causal constructs which
the general education literature is pointing to as highly related
©  to student learning. The statistical methodology employed will be
" meta-analysis, as described by Glass (1978). Meta-analysis of the
research on the following. e1ght constructs as they relate to science .
Tearning. in grades 6 to 12 is planred: -student age, ability (including
developmental level), ‘and motivation; qua11ty and quantity of 1nstruc-
tion; and c]assroom home, and peer env1ronQents

"~ The ana]ys1s to be employed in thTS study will not onl test the :
validity of ‘the hypothesized relationship of the consﬂKucts to student
learning in science, but will be a basis for identifying gaps in. Et?
the research. 11terature and designing future studies.to further .

- elucidate causal variables. The study will also provide pol1cy makers -
- with a c0mprehens1ve quantitatively based guide to what ds known
“about the major factors 1nf1uenc1ng science 1earg:ng

: ] ‘
Research in Sc1ence Educat1on
SED78-17374

~ : . '$129,200 . | h
: : : Award date: 09-15-78 &

5 : - Termination: 08-31-80
~ - NSF Program- Manager:
Dr. ngmond J. Hannapel
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RESEARCH ON THOUGHT PROCESSES USED IN 7TH-10TH GRADE MATHEMATICS

) -Dr. Robert B.Davis :
: - : . University of I1linois e
b - . Urbana, I1tinois 61801
. For v rious reasons, the "new mathemat1cs" CUrr1cu1a of the 1960 S -
-~ had (Tn most eases) to be created in the absence of an adequate basis
of task andlysis. This is no longer the case. In order to provide a
more secure foundation for curriculum improvement efforts in the
future, this project will carry-out both "theoret1ca1' and "empirical" - .}
task analyses for the tasks of learning 7th -'10th grade mathematics. '
For the various tasks of this mathematics, the projec 11 #y to
* answer the quést1on Jjust what thought processes are necessary in
order for a student. to learn ‘to.perform this task correctly? For a
"theoretical™ analysis one studies the task itself, and asks "what seems
- to be necessary?" For an "empirical” &nalysis, one observes a student
S working at the task, and asks "what does he actually do?" The empirical
- analysis uses .a mod1ficat1on of Piaget's "clinical interview method" --
‘as the student solves the problem, and interviewer poses quest1ons such P
as: "How d1d you decide to divide, just now?" . ) .

¢

& S ' ' Research in Sc1ence Education
: . , - SED77-18047
' ' L ‘ $143,900 :
;Award-date: 09/23/77
Termination: 02/29/80
.+ - NSF Program Manager
. Dr. Thomas J. Cooney

.
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'MEASUREMENT AND'ANALYSIS OF PATTERNS OF LOGICAL THINKING

N - t
. " Dr. Frederick P.. DeLuca
- '~ lowa State University o :
P | \\_Ames,Iowa 50011 - N
’ ~ . + " ) . ) . ] . “ ‘ N

N ¥

The purpose of th1s research is to develop a system for record1ng and
-. measyring logical thinking, and to test the system in three experiments
desighed to study: 1) the ability of subjects to demohgtrate logical
" thinking with different kinds of science content, 2) patterns of logical "
th1nk;?g under global and differentiated approaches to problem solving, o
and rautomation of data co11ection . '
_ Previous research suggests that e1ectron1c forms of p1aget1an tasks can
be Wombined with recent advances in microcomputer technology to overcome.-
many deficiencies found in the original tasks. This approach has the ad-
‘vantages of greater flexibility and sharper control of number and 1ntens1ty
of variables. The entire subject-task interaction can be recorded so
- va1uab1e.data that are usually lost by current techniques can be retained
~and ana]yzed ‘Development of such an instrument could lead to improved
measurement-of patterns and levels ofilogical think1ng, open doors to
new. experiments, -and help produce the ! know]edge that is necessary to
{reduce the gap, between Piaget s Theory and its application in the c1as14oom
. \
. The study seeks to produce new- information concerning  the relations between
.s¢ience content, gender of the subject,: and patterns of logical thinking - .
‘under- differentiated and global approaches to prob1em solving; such.
, . iInformatian will be. of interest to researchers curriculum deve1opérs,
'and sc1ence teachers - o o

v

P . ) \

L e Coo Reségrch in Science :Education
L ' S ' - ' SED77-18654
s S $52,300 . - .
R L Award date: 09/27/77 -
' : oo S T ... -Termination: 02/29/80
NSF Program Manager:
" -« Dr. Andrew Molnar
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A RESEARCH STUDY OF COMPUTER-BASED, TUTORING OF MATHEMATICAL AND
'SCIENTIFIC KNOWLEDGE ‘ Rt \
: ot . : . { . - : _

: = Dr. Ira P. Goldstein . T : o

L L 3 Massachusetts Institute of Technology =~ .

;  Cambridge, Massachusetts .02139 Lo ‘
L . N : ) ,

Over the.next five yeafs, computer games will find their way into _
many American homes, creating a uniqué educational opportunity. From
the user's: perspective, the computef will provide: advice regarding
strategy and.tactics for better play. But fromthe ®ducational
perspective such requests for help provide an oppoftunity to tutor
basic mathematical, scientific or other kinds .of knowledge that the

game exercises.

" There are, however, critical research issues which must be addréSsed.
While' the hardware needed for games and computer-based tutoring will

~ continue to-drop in cost, the softwarg technology (and related edu-

- ‘cational and psychological theory) forN\designing competent computer-
based tutors does not yet exist. This project seeks to develop a -

. theory and a design for such systems, to implement prototypes, and

. to experiment with/ their abiljty to convey important intellectual

. ‘%kills. L . ' : -

- Research in Science Educatio
_SED77-19279 - | o,
$193,400 . .
Award date:  09/23/77
Termination: 02/29/80
 NSF Program, Manager:
.Dr. Andrew R. Molnar

-
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- ASSESSMENT AND DOCUMENTATION OF A CHILDREN'S COMPUTER LABORATORY

Dr. Seymour‘A Papert !

Massachusetts Institute of. Techno]oqy "
.. Cambridge, Massachusgtts 02139 -

This research will thoroughly document the experiences of a small :
numbér of 5th grade children in an elementary school computer laboratory,
using LOGO, an advanced computer language designed for.children. Four -~
groups of four children will be taught a 10-week LOGO course. Detailed

" anecdotal records will be kept, and ‘'observers will note the development
of t

children's computer programming skills, and the acquisition of
kno edqe in the areas of mathematics, science, and language, and of

‘cognitive strategies and attitudinal changes whic¢h transfer beyondsthe

ecific subject matter studied. -A collaborative team, including MIT _
research scientists, a public school teacher and curriGulum evaluation
from Education Development Center, will conduct: the research. A final

. report. will be prepared by the project staff, summarizing the experiences -

of each child, as well a$ drawing conclusions from the collective data

4about the success of the LOGO classroom exper1ence in helping children
“acquire skills and knowledge in the target areas. The success of the
‘assessment methodology will be discussed and strategies suggested for

a large scale evaluat1on to be conducted in the future.

.
»

Research 1n Sc1ence Educat1on
SED77-19083 <_

o - $180,700 - =
T 7 . T~ . hward date: 09/23/77
- B ' - rmination: 02/28/79° - .

NSF - Program Manager:
Dr. Andrew R. Molnar
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IDENTIFYING DIFFERENT LEVELS OF UNDERSTANDING ATTAINED BY PHYSICS STUDENTS

,:] } . o R ‘ . ,f
. - . g . "l . L !
-Dr. Frederick W. Byron, Jr.

L - University of Massachusetts

.. MAmherst, Massachusetts 01003 - = -
g, . ~ -\ |

~'-.4:w : - ) b - o
¥ formulas in mathematics .and the physical sciences is a necessary
(Arenmely pbowerful technique. However, science students in secondary

€ g:3nd Colleges often memorize <large numbers of formulas with little
gMtanding of their undertying meanipg.- There is pre§iminary evidence

t By happens to a greater extent. than %s‘commonly_rqcognized. The
AT Tnterview offers a technique for -studying and documenting ways
fent¥suse and misuse. formulas. This project will 1) investigate the
Ent>to which introductory coliege physics students misuse —or misunder-
.J‘Qﬁ¥qgmylas;'2) catalogue the typical ways/in which they do this, and

) %egin the larger task of identyfyina key types of knowledge that
successful problem solvers use to give formulas meaning. This will be
done- by conducting clinical interviews and written tests with students
taking introductory college physics.. This type of study should help
interest faculty in the process of increasing the level of understaqd1ng
‘their students attain as opposed*to merely increasina formuTa-shifting

Pl

competence. 4
. ’ . -
- ‘.'“ .
b . ,
b .~ . Research in Science Educatidn &
. - . <5ED77-19226 o
' | | $20,900

Award date: 09/23/77
Termination: 06/30/79
NSF Program Manager:

- Dr. Thomas Cooney : o
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p  STATISTICAL ANALYSIS OF RESEARCH RESULTS INEBOLLEGE SCIENCE TEACHING
U “ - o

Dr. James A. Ku11k . .
- : - University of M1ch1gan - o '
- - ' Ann Arbor, Michigan: 48109 e
. | ' ) | ) |
The major obfective of this project is the collectionm and statistfta]
analysis of {comparative studies of effectiveness of instructional
technology 1n college science teaching. .The basic data for the :
analys'is will“come from hundreds of studies of instructional technoloc
reported in Jouéna1 articles, technical reports, and d1ssertat1dns é;l
Project staff mémbers will collect these primary data analyses,
summarize results, and tatistically analyze th!‘co]]ected outcomes..of
these studies. They will characterize each study along a numher of .
dimensions, including characteristics of the set ing, conditions of
the study, and methodological adequacy of compar A number of
asures of effect1veness w111 be used in the stud .

'The project should generate new know]edge about the effectiveness of
, different instructional technologies used in college science teach1ng
s The analysis should say how effective each of the technologies is,
~under what conditions, and for which criteria. Beyond this, the
project will provide an example of statistical analysis of a large
~ collection of reported research .results. The study should identify
" current standards for Feporting results of educational research, and
project staff expect to be able to make suggest1ons about more un1form
standards for future reports \ _ -

-

Research -in §c1ence Educat1on
SED77- 18566 . R
. . - $114,300 '
e - . Award date: 10/20/77
£ L Termination:” 09/30/79
ST ' ' ' NSF Program Manager:
o .Dr. Raymond Hannapel - -
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A STUDY OF COMPUTER USE AND LITERACY IN SGIENCE EDBTATION
. R - - ‘\‘ - . r

Dr. Daniel Klassen
Minnesota Educational Computing

- " o Consortium- , ‘ L
e ' St.- Payl, Minnesota 55110

. ‘,'. L S B . . . . ‘
. Coﬂbuters are hav1pg a sig 1f1cant ‘influence on the content of sc1ence

education arfd the teaching of science at the pre-collegiate level. " This ..
study will. examine the impatt on computer 11teracy—-student knowledge,
. attitudes and skills vis-a-vis computers--of instruction about the ,
operation and_use of computers and of student use of the computer in an . - ;.
~_instructional setting. Using a field study approach, thgpreject wﬂflj
. measure computer Titeracy levels before and after instructioh about :
.computers. Using a controlled laboratory approach the study will measure*
computer 1iteracy levels before and after us1ng a computer within the
< - context of science education. N
. u )
the proaect addresses itself to an 1mportant aspect of - sc1ence education
- as it is pract%ced in American schools and is designed to produce infor-
mation which will allow science educators to better measure and deve]op
educat1ona1 programs. -

. i L -
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*7* ) A STUDY OF PRIORITIES IN SCHOOL' MATHEMATICS (PRISM)

‘[' .-.' . . , .

' ' . _Dr. Alan Osborne _— *;_
National Council of Teachers of Mathematics
Ohio State University ' T

. . R CoTumbus, Ohio 43210
Q - . 2 . .
“ The PRISM Project Study is designed to illuminate differences. between
~actual and desired practices in mathematics™urricula (K-14) with their -
* " implications for research and development. Using a broad model based’
on topical areas in mgthematics and encompassing the tools and modes of
“instruction, the project will survey the preferences and priorities of
users,.makers and purchasers of mathematics*curricula. The work is
divided into 'six components as follows: 1) Synthesize evidence on X
practices from the literature and from research and related exploratory
activities such as the three NSF-funded needs/practices studies currently
in progress; 2) using component 1°as a base, develop survey instruments -
which state options for alternative practices within ‘given topical, areas
_in mathematics education; 3) survey the preferences of users, makers,
and purchasers of mathematics curricula for practices within topical
areas; 4) given.these established preferences within topigal areas, a
~ follow-up survey will be used to determine priorities across topical
ﬁéareas;’sg compare the information on preferences with the researeh/ o
knowledge base in order to identify discrepancies between "what is"“and . ¢
"what ought to be"; 6) conduct feasibility analyses to identify needed .
research and development to address the discrepancies identified in
component 5. _ S : o '
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o _ PSYCHOLOGICAL PROBLEM SPACE AN;gMOTIVATION IN - ) 5/_
R : e ADOLESCENT LEARNING: A STUDY OF ‘ : '

. INF????TION PROCESSING
/ : . '
/ /

Dr. Donald W. McCurdy

y oo . ' Depaftment of Secondary Educat;BH‘
. C . ~_ University of Nebraska B . :
_ o ' Lincoln, Nebraska 68588 P S
-~ ’ ” .- . : '

.

. Th1s study hypothes1zes the ex%stence of d1fferent1a1 problem cchep- 0
. tualizations among junior high‘school science students. Through a .

.~ combination of a structured interview and data obtained from a.variéty '
of individual differences instruments, ‘regularitiesyin the nature. of
students' "problem, space" will be sofight.  The writers hyoothes1ze .that
the "prob]l space” as seen from the perspective of relatively naive
science. students will prov1de substantfal information relating to
(a) the ways in which science curriculum materials are prepared, and.

(b) geals.of enhancing student interest in, and mot1vat1on ‘towayd, -, ¢
‘% _.the sc1ence curr1cu1um " _ R

.- One hundred fifty junior h1gh SChool students w111 be exposed to a
- carefully chosen set of science prob]ems selected from the science

.cu¥ricula in-use in their schools. " Each student will be administered
the problem separately, accompanied by a set.of .structured probes
which will be designed to provide a descr1pt1on of how the ‘student
views the problem--his/her "problem'space." Coupled with examination’
of the student scores. on\a set of individual attribute variables, the
data will be amalyzed in aynultivariate analysis of variance format,

oo :to examine the effects of various student characteristics such as

.age, sex, cognitive style, etc., on problem performance. ‘The inter-

‘view data will be used-more descriptively to construct, if possible, .

a general descr1pt10n of the "probTem space" junior high students '

bring to the science curriculum. It is.anticipated that this may vary -

across age and experience with science, / :

oo ' o Research in Science Education
' SED78-17384
$67,302 ~ .
_ e Award Date: 09-15- 78
. o T S * Términation: 02- 28-81"

Jfﬁ e - - NSF" Program Manager: g
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Jevels. of -science “interest: - The development of an operational definition

’ . . - oo . - . . v
: . : r . .e ‘
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NATIONAL SCIENCE FOUNDATION _ -
WASHINGTON. D.C. 20580 ° o

| . N » N B '
'ﬂf: RE§EARCH STUDIES ON THE SCIENTIFIC LITERACY OF THE.ATTENTIVE'PUBLIC
o S L '_ S AN
) . ¥ '\V') - ] .
Dr. Jon D.-Miller .
Northern Illinois Un1vers1ty
DeKalb, I111n01s 60115 .
- N . | | ‘ v. o — _ ; ., |
The research‘h111 exam1ne the applicability of a strat1f1ed pubtic o
opinion model of scientific Titeracy. -The models proposed by G. Almond

in The American.People ang Foreign Policy and by D. Devine in The o

Attentive Public: Po1yar4ﬁ1ca1 Democracy DrOV1de an or1q1na1 framework

. The reSearch,w111 seek - (1) to develop an’ operat1ona1 definition and to
_ measure the current size,- rcomposition, and structure of the attentive

public for organized -science, (2) to.construct a developmental pre‘aud1t
model, and (3) to agsess:the level of sc1ent1f1c ﬂ1teraéy of the

,attent1ve public and ‘to dqpenn1 e any sc1ence edueat1on and information 32;

needs. - o , - ’m’dy

The construct1on of a deve1opmenta1 pre-adult. model w111 require’ Dara11e1
national studies of high school students and college students to measure
interest and information Tevels ‘and to identify correlates of h1gher ;

of the adult attentive public will utiFize a,#etrospect1ve analysis of a
1958 Survey-Research Center study of science media consumntwog and will
incorporate developmerital factors jdentified in the pre-adultimo: del. - The

. . operational definition will be used to(study a sample of. adults,’ a110w1ng
, ~ the construct1on a mode]‘of the adult attentive pub11c ' .

. Once the pre-adult and adult m ?e]s ‘are comp]eted. an assessmen é;11 be .
¢

made of the level of scientific* Titeracy and thefspec1a1 sc1ence -education «
and 1nfonnat1on needs of the attentive public.

. .
. . » ! A
-
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A REVIEW OF RESEARCH ON, SOLVING ROUTINE PROBLEMS IN.PRE-COLLEGE ;*ATHEMATICS, ) ot
. S oo R : e MR B
e Dr. Larry Sowder =~ -~ T . =
: Northern I11inois University .
. DeKalb, I1linois 60115 o D ..
Routine problems in mathematics requice only 1imited analyses 'for . S
their solutions, whereas_ nonroutine problems require considerable T
. ingenuity for solution. The gsual verbal blems in mathematics. . °
, - textbooks. are, for example, outine problems.. T y
, ;Thé7goa]s of this érqﬁect are: . S n o I T
' f]}' To review and-critique research related to routine. problém ;'
). o ¥ solving in precollege math agjcs; g .
.oy 7 . ' N - e X . R ) - .
N - 2) to identify difections for ¥esearch in.routine problem v
. solving in mathematics; and =~ . 7 . Coa
SV a) th disseminaté the findings to teachers:and researchers. ,'_;.f??Q.T
TS . Goal T.cai]s for a 1jterature seap&h ahd-qki;jque; tﬁis.séarch and ,
‘critique will be.uséd for goal" 2 also. Articles prepared for Journals.
for mathematics teachers and researchers, notes: in an existing news- N
. letter, and papers presented at professfonal meetings will be used
- . for the disseminatioh of the findings (the third goal). - -
’_‘4‘. - . 5 . . ‘ 0 . ‘\' /b; .
L™
s . . ‘ > >
T : . Research in Science Education . , !
®q o - ‘ o " SED77-19157 | , ’
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- THE RELATIONSHIP BETNEEN STUDENT ATTITUDES TONARD
THE SCIENCE CURRICULUM AND SELECTED VARIABLE§

.v'\

o v -

~ Dr. Thomas M. Ha]adyna _ »
Educat1on/DeVe1opment Research Program ‘
Oregon State System of ..
Higher Education -
Monmouth, Oregon - 97361

Q

\ R - A

. ﬁs = ~
Motivated by a large-scale study of students' attitudes toward science =
and other subject matters recently performed .by the pr1nc1pa1 inves-
tigator and colleagues, the purpose of the current research is to
study the relationship between teacher, school, student, ard environ-

“mental variables and student attitudes across thé.dimensions of three"
curricular areas in science (i.e., science, mathematics, and social
studies) and three grade levels (four; seven, and eleven) for 270
teachers and the1r respect1ve students, approx1mate1y 6000

/ H

_ A review of current 1iterature reveals - the 1ack ‘of coordinated and”

'.comprehens1ve research-of this typé across .thé dimensions described
above.. Further, most studies of att1tudes fail to provide a theoretical .
base A} well .as a multivariate- methodoIogy, which has greater potential
for unCOVer1ng complex re1at1onsh1ps ‘that seem1ngly ex1st

" Products ‘of this proposed project include’ (a) the research study,
(b) a review -of salient research, (c) a review of <instruments used to
measure attitudes, (d). a sourcebook of these instruments,.and (e) two
technical reponts document1ng the study of the reliability and va11d1ty
: of the 1nstruments employed in the study , .

S

, Research in Science Educat1on
] e . _ SED78-17367 - .
. ’ .. 2 '. ’ . ‘$8.| ]4] i "q 3 a .
o - , Award Date: 09-15-78 . '
: ‘- .Termination: 08-31-80
. ~NSF Program Manager:
- . Dr. Raymond J. Hannap
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DETERMINANTS OF- STUDENT ENTRY AND PERFORMANGE IN THE SCIENCES

. o ) . N . ’i .
L L LI ’ ~ Pd -
N .
.

- . Dr. George H. Dunteman -

;353 T " ‘Research Triangle Inst1tute : D o
R . Research Tr1ang1e Park, North Carol1na 27709 t
. V ) e, R : e !
The«pr1mary purpose of this study is to determ1ne social, psycho]og1ca1 -

- ~==and structural factors that influence the e
minorities into science ‘education and thegi
‘ Pata will be drawn from g?g base-

Ary of women and‘ethn1c
* subsefuent’ performance.
d three subsequent follew-up.
. surveys of the Natidnal LPnaitudinal Study of. the High School Class

'»bf 1972.: Separate Ar cal mgdels will be used to examine each of
¢ ‘the following critica per1ods n science career development: .the
ransition from h1gh46choo1 t col%ege, completion of college, and the.
ransition from colleqe to work or to qraduate schoo?. This study will Lot

i be. conducted by a' team of investigators‘with diyerse experiences in
5135L‘* sqignce, dugation, educational research, and career devdlopment. The
R “stady s ' ted withi ar, b inning in Octob r 1977. T
LA ~ S : ,ggmple.e‘ﬁ'_' We r, beginning 3 NP ’y i
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ANHIN U RY’INTO THE GRADUATE TRAINTNG NEEDS OF TWO-YEAR COLLEGE

& TEACHE - OF MATHEMATICS

+*:. .. Dr. Robert McKelvey"
o ‘Rocky Mountain Mathematics. Consort}unL_a
c/o-Arizona State University o
" Tempe, Arizpna 85281

. \_»'

Y

The -purpose. of this study is to" ag\ra1se advanced pﬂbfess1ona]
tra1n1ng needs of two-year college-teachers of the mathematical
sciences, as they themselves see these needs. It is intended at -

" the same time~to draw a profile of the relevant characteristics
of the current two-year college teaching population. . The principal
instrument for measuring these things will ke a mail quest1onna1re}<if

formulated and pretested through a series of intensive site visits
to selected two-year gol]eges by the investigating team. * In -
addition to reporting views and attitudes of two-year college
mathematics teachers, the project-will seek to deve]op a*model to

help meet the educational needs of current and prospective teachers..

~ Research in’ Sc;ence Edug‘t1o
S . -/-- SED77518924 1
® 3 < 0, o $25,000 .
: S . . ' aAward date: 09/23/77
3 ~ Términation: 02/28/79"'
o 3“. bt . NSF Program Manager: »
N\ '~ Dr. Thomas Cooney, K
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©THE ROLE OF COGNITIVE STYLE IN THE LEARNING OF MATHEMATICS: A RESEARCH

STUDY (- A S

- L ]

Lo ’ 1 Dr. Douglas B. Mcleod -
;; 1 ‘ | San Diego State UnTVerslty
‘ San Diego, California 92182

® .

Individuals differ in their preferred approaches to learning mathematicst

. These differences are often referred to as coqn1t1ve styles. Learning

can be maximized when a given cognitive style is matched with an appro-

‘priate’ instructional treatment This research project involves identi-

fying relevant cognitive styles;~developing appropriate igstructignal

 treatments, and conduct1nq -experiments to test the relati nship between
€O nitive style. and he effect1veness of various instructional treatments

\in mathemat1cs : .

One cogn1t1ve sty]e variaB]e, field- dependence 1ndependence, has been
used in several experiments: and shown to be important. The results
jndicate that students with-a figld- independent cognitive style learn:
mathématics best when given the opportun1tv foediscover concepts with
minimal guidance, while field-dependgnt students- achieve most in a more |

' exposﬁtory treatment. This research will be expanded to new content
areas in mathematics, to new instructional aids like hand held calculators,

and to ather cogn1t1ve style variables. .,

Research in Science Educat1on
SED77- -18531

. : s - - . . o r
[ , ' . : - ar
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AN INVESTIGATION ON I i ﬂISEC-‘OF‘FDELD TRIPS ON SCIENCE LEARNING
..‘. ) T Tl
: Dr. John'H Falk- ﬁ/ " }
. D -Smithsonian Institution » = = o e
. S - - Chesapéake Bay Center for Environmental StudT§§“-

Edgewater, Mary]and 21037 . - .

' ‘m
]

Despite the ever increasing prevalence of outdoor-centered science
field trips, virtually nothing is known about the effects of oytdoor

- settings on learning. . This project will carry out a series of three *
studies which, building upon past and current research at the
Smithsonian Institution's Cheasapeake Bay Center for Environmental
Studies, seeks to increase our understanding of student learning and
behavior during outdoor field trips and to provide suggestions allowing

- for ¢onsiderable 1mprovement in" the eff1cacy of outdoor-centered
education.

The first study deals with the figld-trip milieu in-order to determine
how the constellation of environm®htal factors surrounding the usual
-field trip (e.g., day away from school, disruption of normal schedules,
bus' rides) interact with learning and behaviors. Cognitive, affective
and psychomotor dimensions will be analyzed. Study two wiljpbe a

survey of a representative nation-wide sample of‘e]ementary’schoo]
teachers, elementary school principals, college science methods instruc-
tors, and nature center professionals to assess attitudes and perceptions
toward field trip experiences for children. Data will be used to help
explain observed behaviors as welil as to pravide a framework for future
recommendations. The third study focuses on the effects af setting
novelty and number of available relevant examples op field trip behavior

. and 1earn1ng, research suggests that these two elements. represent\maJor N
components in the field trip learning matrix, .The study w111 allTow for

) ’ s1muItaneous man1pu1at1on of these two dimensions.

. [ . . - -~

’ vv}_;.- - ,k.a"'"_ . - .
PR . N ‘ Research in Science Educat1on
. . | SED77-18913 .
} v . $24,300 v

O ®  Award date: 09/23/77
o . , ' Termination: 02/28/79
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N - Dr. Thomas Coaney
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. SOCIAL STUDIES/SOCIAL SCIENCE'EDUCATION: o
| U PRIORITIES, PRACTICES AND NEEDS- A

o

-~

. ‘% lv . -‘ v ".‘. L . ‘ . o ‘ . ((.
o Dr. Irving Morrissett o N .
Social Scignce -Education Consortium, Inc. .
. 855 Broadwa)\ - : ' o
" Boulder, Coldrado 80302

—

The project will andlyze ané\Thterpret exi%ting-daéi, for»tqe purpose ’_

~of providing concise statements on (1) goals and desired states of .

‘socialstudies/social science education, (2) the current state of
. social studies/social science education, and (3) critical needs and -
recommendations for social- studies/social science education. The x ‘

principal data bases for the project will be the social science com-%

' ponents, of..three recently completed NSF studies of research on trends s<

andmneeds,-matérials usage, and ‘classroom practices in science edu-
cation, plus data from Najional Assessmen& of Educational Progress
on social studies, citizenship, and-coping skills; other relevant

‘data may also be used. Three Focus Groups will®concentrate on studies .

of elementary, junior high, and senior high social studies programs
respectively, making separate reports qﬁ_goals, current state and
critical needs for each level. These reports will,be synthesised

~into K-12 summaries and.executive summaries by a Core Gyoup which - ' L
has oyerlapping membership with the Focus Groups and Has\major respon- g,
sibility for planning and executing the entire project. ~Staff members o

and cbnsultants for the project will include persons from throughout ..
the nation experienced.at all levels of social science education, ‘P‘?:E'a*
K-12,-and in all phases of social science education, including clase;)/¥ Ty s
room teaching, curriculum planning mgterials-and_Curriculum develop~ S
ment, research, supervision, and 1'ministratioﬁ. The project outcome¥.

will bgjusefyl to persons engaged n_these same educational roles at

national, sta%e, and lqcal levels.

| \ -
’ . : Rééeafch in Science Education:
N - ' SED78-17104
- $227,657

Award Date:. 09-15-78
" Termination: 02-28-81
NSF Program Manager:
Dr. Raymond J. Hannapel
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SEX DIFFERENCES IN PERCEPTUAL MOTOR AND COGNITIVE SKILLS'
AS RELATED TO MATHEMATICS AND SCIENCE .

- - Dr. Karl H. Pribram ’ \ T
e Department of Psych1atry '
/-~ Stanford. University ~© ' y
///-- Stanford, California 94305 . , T .

!
s

..(_J ‘h » . y o . "L- . . .. NS
g P s . _ _

Data on sex d1fferences in 1nte11ectua1 ability show that fema]es

succeed in é?ts based subJects, espec1a11y those -involving language *

whereas males excel in the sciences, especially mathematics and -

physics. Both findings are supported by behavioral and EEG studies o

showing different cognitive styles. A common theory is that th1s ey

difference is socially determined, though few logically coh ent .

‘arguments can be presented to exp1a1n alt data equally well. It is

the thesis of this study that sex differencesffin dognitive aptitude.

stem from early sensory-motor biases which gra neural systems . )

differemtly. These biases are not immutabl t, /unless they are

recogn1zed programs -designed to- help males language and females

with science:will proceed on false assumptions, on a trial and error

L

" Hasis. Studies carried out on sex differences in perception show , L.

that the.sexes have different auditory a d tactile semsitivities

and two or perhaps three distinct modes .of processing visual infor-

"mation.- Males and females,are also disti ngu1shed by different qua11--_"

t1es of motor skills: gross-motor superidxity in males.and fine- L
motor superiority in females. This research seeks to extend our L o r
knowledge of the prec1se relationship of- perceptua] motor’ systems .
to cogn1t1ve processing. The studies will focusfon behavioral testing

and on mapping patterns of brain. wave activity during prob]em solving .

‘tasks. Males and females and other relevant. +groups such -as efficient

and inefficient prob]em solvers will be examined 1n mathemat1ca1

and spatial reasoning tasks. .-

O

! {Research in Science Educat1oﬂ’ o
SED78-17362 | o
$199,500 - L " S
. Award Date: (09-15-78 N
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VESTIGATION OF CONCEPT;Q%,DEVELOPMENT IN THE -
ION - ,

STUDY OF ¥
1
- ©Dr. Lillian C. McDermott , L )
L e Department of Physics - © A

_ . . = '. University-of Washington
! - Seattle, Washington 98195

@

This project, wiJ]] stﬁdy studgnts' deve]onﬁent of'understendlngvof
-the scientific. concepts used Eo des;rlbe and exp]éﬁn mot1on The'
\research has two - componénts T '

-

\

(1) Invest1gat1veJ€omponent—-, e study w111 1dentﬁfy and describe

-in detail -preconceptions, misconceptions- and other c nceptua diffi-
cultie¥ experienced by college students before, durj er their-
‘study of motion. The 1nvestlgat1on of ‘con eptua1 eve]opment will ‘
include °students who are enrolled in-varigfis 1ntroductory Tevel phys1cs
*courses and who exhibit a wide range .of reasoning pattérns--from primar-
ily-concrete to primarily. formal. Among thé student populations to be
studiedr are ‘students n both calcylus and non- ca1cu1us general. physics
courses, pré- profe551ona1 m1nor1ty students, ang inservice- Pre c 11ege

- teachers. _ e - : ,

(2) “Instructional Component——The prOJect will app]y the acquired |
information to the development «of special methods and materials [for
more effective teaching of kinematical and- dynam1ca1 concepts and will

. study the effect with m1nor1ty and:other academically disadvantaged -

stydents who aspire to science- re]éted careers. but who exhibit prlmar11y

concrete ﬁéason1ng patterns.. - . 2
s R i . '
g L . Researcl in Science' Educa%’én
R - SED78+ 17264
- $180,978
) oo N~ Award J¥: 09-15-78
B : ' .+ Termin n: 02-28-81
NSF_Program:Mdnager: L n
. _ . Dr. Raymond J. Hannape] -
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. RESEARCH ON RELATIONSHIP OF SPATIAL VISUALIZATION AND -~
‘" CONFIDENCE TO: MALE/FEMALE MATHEMATICS ACHIEVEMENT IN GRADES 6-8
K . ) B . . s . '. . . v .

¥

! v : , -= Dr. E11zabeth Ferinemna .: ot

»‘bf» : és +*  Department of Curriculum and Instrutt1on
O T - University of Wisonsin . °

¢

Madison, M1sc65§1n 53705 y ,@A SRREE

L. o . " . . X ) i . . ’ . . o
*+ Because of the nédcessity to understand reasons explaining the under-
representation of\women in mathematicsgrelated careers, the most impor-
- tant cognitive and\ affective factors related to sex differences in
.mathematics  (i.e.,.spatial visualization and feelings of confidence/
anxiety' toward mathematics) have been selected for study. Their sta-
bility, factors related to their development and the1r effect upon -
ma atical problem solving Will be investigated. ?

1) to d term1ne\thxl}nf1uence of .
ce/anxiety upon serfrelated dif--

THe objectives of the project aw
“spatial visualization, and confi

ferspces in mathematics, (2) to ascertain the development- ‘and stability

periqd, and (3) tpb.ascertain if confidence/anxiety is related_ to

of fg::e influences by studying the same students over a three-ye
h
cognitive prochses used 1n¢prob1em 501V1ng ¢

males who are -(1) d1screpant in spatial visuaization and. rbal

e {:ree groups of 'students in Grades 6-8 w1;4 be identified; females
S i]]s{f(Z) discrepanpt in mathemat1cs ach1qyement and confidence \in

~learnifg math and (3) a control.’group. These ts will b st d1ed
over a three-yegr period through structured, ind v1 ual 1nteg§}

7 . and written tests. Both females apd males will be studied b se of

§> .. the necessity of understand1ng what factors d1.ferent1ate females and

ma]e& cont1nu1ng the1r study of mathemat1ch.

L e
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'SYSTEMATIC INVESTIGATION OF THE COGNITIVE EFFECTS
- ™ OF GAMES ON MATHEMATICS LEARNING = -

" Dr. John G. Haf?ey o N - L £

4 . ‘University of Wisconsin
;o o Madi§on,-Nisconsin 53706

z i ~ o o . '
._'DH o ] ' : ':'I 3

-

o
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The long-term goal of fhis bkoject is to investigate systematically
the cognitive effects of games 6n mathematics learning over the range
from kindergarten thrqygh.the 9th grade. e - ) -

 During the first year of project operation, four studies focusing on
- the influehce of ¢ 'es on mathematics learning at the elementary .
.school" Tevel werﬁtigmp]eted and are at varfous stages in the publicagion
+ proees$. The cyrrent amendment provides support for four’additional .
studies that cover grades 5 ¢o-9 and that will help to achieve the Tong-
~ terth goal inl1978-79. The first study would investigate|the effects of )
two. Togical reasoning games upon sixth- and ight-Yrade 3tudents. The
second study would investigate the relationship between tpe instructional
level of a game and achievement.-grouping; seventh-grade students would e
play concept and skill ganies while grouped -homogeneously and heteroge-
. neously. The third study would investigate differences in achievement
“when game players are (1) expected to manipulate physical objects, (2)
) expected to manipulate pictorial representations of objects, or (3)
& expected to make'631ygsymbo]ic manipulations.- Fifth- and seyenth-grade
. students would play games in which-they compare and order fract] ns.
/” ; In each of thesé studies the students would be randomly assigned to
T"ff"treaﬁm t groups and would be given-pre-.and post-tests to determine . _
f * what changes occur. - Thé fourth study would be a two-phase explaratory N
study designed to discover what prboblem solving heuristics are used by
) : ékperienced~qnd novice problem solvers while playing two computerized - -
\ W variapts of<the gam'eJNIM. L | _— :
47 . o §§ . ’ R S ’ S
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_UNDERLYING HEURISTIC AND FORMAL STRUCTURES OF PROBABILISTIC THOUGHT

N B . ) ‘. W

~ S )
2 2 . Dr. Michael D. Butler o ' R
School-of Social Sciences = = = S
~ ‘University of California at Irvine { :

. . .. g Irvine, California 92717 = o
) . 3 } | : | : K ‘ /—‘ : . L

o ' e/ < o : : : . ' c

This proj will take two approaches to 1nvest1gat1ng hpw people think -

"about and make judgmerts about probab111st1c matters. One apprdach is
to study the - strategtes that ‘children and -adults use in confronting
-/’ probabilistic problems, particularly those strategies. that commonly .
lead ‘in ctrta1n S1tuaxions to ‘consistently wrong answers., -"The project
‘will look at what these strategies are hof children's" strategies develop |,
into adult strategies, when various st ategies arg-used,. how they are °
interrelated, and how they ‘might be altered. Knowing how and why people
_ arrive at wrong conclusions abou bility can help.in the deve]opment
-, of more effectave ways' of teac:ng probability.
A second approach cons1ders formél, deductive mode]s of the structure of .
probabilistic -thought. Probab111ty theory as usua11y taught may be
cogn1t1ve1y unnatural, not in 1ts results but in jts development from
what is assumed to what is deduckd. , B¥ gxtending current revisions
‘of standard probability theory to ref4ecgrore closely human cognition,
the project seeks to create and <est models which will- be both mathemat1ca11y
sound &nd psych 1og1ca11y more \alid than the standard theoxy development.’
i babili ;i in.'the 11ght of spch models ¢an ake
ab11

npr 'ity \ | SCVEEEN

: The exper1menta1 work wilf’be condutted at the: Un1ver51ty\of Ca11forn1a, L.
' Irv1ne with the cooperatznn}of @] em nt&ty schoo] ch11dren anq yogm ,adults“ -
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While many of the genera] mechan1s S 0 uman\orob1em so1y1nq are known .
- today, much remains to -be, d1scovered t how these mechanisms 1nteract

with competence in particular subjects 1ike physics.or mathematies. The®
o proposed research will build detailed, slbstantiated models of expert
(graduate student and ‘professional) problem solving in elementary physics

gnd algebra; will compare éxpert and novice performance, and will analyze
the' Tearning mechan1sms that gradually transform nov1ce 1nto expert ‘

Laboratorynexper1ments w1th expert. probTem* so1vers and ana1ysee oflthe1r
t'lpverba1 protocols while solving problems will. provide the basic data for
_building®computer, simulation models of’ their performance. These models -
make it possiblgto detect ‘the fum range. of components- of problem so1v1ng
: "skill, and especjé]]y to, d1scd§er components that may . e over1ooked dAn s
v ord1nary 1nstruct1on : "4 ;- \

.

v The uork is aimed at deve1op1ng basic know}edgeof pr 1em'so1v1ng and .-
—  learning pr rdces€es M physics and algebra that can-b¢ used tg improve
curriculunf design "and textbooks’.in these subjects, to d1agnose students
*Jearning diffculties, and to des1gn remedJa1 treatment for, such
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] ANALYSIS OF 3JHE DEVELQPMENT-@F:PROPOSITIONAL REASONING

* .« . t. . & -

‘Clark ‘University Lo .
950 Main Street L
: ; W rcester, Masséchusetts Q3610 T T
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logi¥ problems affect the reasoning process, part1cu1ar1y whether . P
the e of problem content differs for problems..of. different Togical

forms. Children will.be presented a number of proplems-of a-given’ ' - . |
1og1ca1 f\rm w111 ‘give their answen&#’End will be told . the correct s .

Adhis iroaect 1nvest1gates how - the, 1og1ca1 form and . the content of

- answer. A test wi¥l then assess whether. children have  abstracted the
. concept-of the rule, and how general & concept they acquired. . Two

exper1ments, conducted in the school setting®in:Worcester pub]ic schools,
will address those quest1ons .The  s&rdies of content effects wll1 be -
érk University. Children will be
‘presented probtems of different logical forms ‘and different. content on
-a computer screen, -and thei respenses and ‘response time will be-
. recorded. , Subject$ in the project are second«through seventh grqders
1n WOrcester'Pub11c Schoo]s“ . o .o
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N ».»1 N b - THE DEVELOPMENT OF APPLIED SCIENTIFIC THINKING
: - . - IN CHILDREN AND ADOLESCENTS

T - 'Dr. Robert Louis Selman E ?“A;,_ o -
' L Harvard Collége . e DA
Cambridge Massaéﬂusetts 02138 :
'~;, The goal of the proposed prOJect is to- descr:be the development\of
"“app]ied scientific thinking in children and 'adolescents, and to evaluate -
% the usefulness of the P1aget1an "stage" model for character1z1ng
: deveTOpmentaT thought patterns. A-review of the Titerature supports
5. the contention of a relationship between Piaget s stages of cogn1t1ve 1,:
~'QeVeTopment ‘and .scientific knowledge; however, there is a scAr ity-of. :
mnpirrcal data to back up th1s claim., Most 1mportant1y, the . r_
‘app#ars to be 11ttle information about the spécifit nature of app1ied
~ scientifi€ thinking Ln children and .adolescents. “ The proposed stddy °
. win .mdke use-of the ‘i depth, structure’ interviewabout sc1ent1f1c T
phenomena presented td thHe subject at the‘tjme of ‘assessment’ (e
- elegtromagnetism) Two studies will be undertaken. In Study I, a -
 cross-section of subjects, firom first graders to co]1ege freshmen, , -
. _will be 1nterv1ewed on three measurés of’Piaget1an cogn1t1ve deve]opment
. " and our exper1ent1a11y based tasks of scientific thinking. In-Study I1,
."»" ..groups of fourth and seventh graders from a public school will ‘tdkev
"+ -part in a year-long series of weekly lahoratory eéxperiences. - A week]y
: assessment of applied scientific thinking througﬂ’§ laboratory -
«.debriefing interview will allow for ailongitudinaT analysis of
. B development..: A time series of mulfffile, successive. .observations.of =
© % - the same* 1nd1v1dua1 will permit a refined descr1ption of growth curves
Cel 5_1n app]ied scient1f1c thﬂnk1ng(~” _ o . .
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| THE- REPRESENTATION AND LEARNING OF KNOWLEDGE STRUCTU
| 3!l¥c LogY s | |
1/! . . .y
_ .Leon Manelis '
A 3 "HTinois State Univers1ty
v Normal, I1Tinois 61761° -

The proposed work wou]d focus on the 1og1c of research methods in
. psychology, or "experimental psychology." .The importance ‘of this
.. 7 .- subject for student 4s that it offers some basic forms for. analytical
~ thinking. The -proposed research wou]d ‘attempt to describe.the
, - content of ex imental psychology . formal ways. The.formalisms
- come; from. rec developments -in psychojogy and. 1]ngu1st1cs which allow
. written language to be decomposed inte component (ideas and then to.be
represented mathematically. These formal methods would be . aﬂp]aedgb
to textual materials,to descriptions wri fen by - teachers, and ‘to -.
. materials produced by students.. Us1ng tH€se methods, the.proposed”
~ : 1 research would investigate the 1earnnng of students from textbooks.
" *  In addition to jts value for science'educatién, the -proposed research -
is intended to develo op the methods of apalyzihg language. The research
would be conducted at I111no1s State Un1véhs1ty, and the peop]e stud1ed

would be co11ege students Ny -
! R T ] .;:i\“j'?w'.?' . p
(,. ‘x"" }"..- L. .- Y
: v TN S g
. ST Ty
» : O ; -'—".', : M cL
5 o T ] v BN
- - t ’5’31 l.'ib;;. 1 \v““ t
- [ : ‘ f , R -1 I : o
L T e NIE NSF Research- Program _—
A EE A - .SE018-22102 P e
ool T T - $24,082" . R
oy co e e s Avarddate: 09/18/78,
cow ‘ R bt el e _*vTerm1nat10n 10/31/81 .
i T R { o Te .. . NSF Pragram- Manager; 2.
N O RT3 1 Mch]]iams
R S B P IR '-"‘ia
. ‘ IR '.’.'_',-"f N ,,.n TN :/‘ “‘5"’3« o
# S A~ SO A . : '
g o e . .-: K ' \l:,'“ E 5. e : . éu N ‘-.. - “,,-“'.] 2/] 97‘8"_

. i
u-"



- of contmﬂ structur'es ;*._. e "B . S

o
p] . . \
. '

NATIONAL SCIENCE FOUNDATIGN
WASHLNGTON. DG . 2os$ow€'-

o

THE ROLE OF PRECONCEPTIONS & REPRESENTATIONAL TRANSFORMATIONS IN UNDER-
STANDING SCIENCE AND MATHEMATICS .

"u\_ﬁ ‘. . A .' K , i ) —

’.., :.-:v. ‘ ; R ‘ ‘ o

SN Dr. Frederick W. Byron, Jr. .~
RS U S _University of Massachusetts

e -‘-Amherst Massachusetts 01003
R D L e

wl.‘ w,'i? : . . J'. -

Tecnnnqﬁgs -for investigating numan thought processes haue evo]ved'to'the

‘point where they can now be applied.to such topics as college level
" - physics and mathematics. Instruction.in these areas has traditionally

suffered because teachers have been unable to understand ‘the nature of
the difficulties students have with such material. Our own studies in

. physics over the past two years indicate that we cah make first-order
- analyses of student thought patterns which reveal many of the reasons -
behind their learning difficulties., We have also shown that this know-
ledge can be used to.improve instruction. In this project we will
- expand the range of our investigations to additional topics in physics,
© mathematics afid statistics. The two major goals of the project are to:

(1) produce taxonomjes, in several subject areas, of students' precon-
ceptions and misconceptions that are relevant to instruction, and (2)

identify the types 'of difficulties students have 1n trans]at1ng between
d1fferent representat1ona] systems .

.We w11T conduct a series of 1nterv1ews with- Un1vers1ty of Massachusetts,
: undergraduate students taking introductory st%t1st1cs and phys1cs

courses.  These interviews will be analyzed in detail to determife the .
sgpucture of- the students® preconceptions and misconceptions. - Qur.

.results will have important tmplications for several critical areas of -

cognitive sciencé including the . theory of representat1oﬁ and the nature
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e THE LOGICAL MATHEMATICAL AND PSYCHOLOGICAL STRUCTURE 0F COUNIING AND
" OF EARLY NUMBQ CONCEPTS :

I N
el | - .

' Karen C. Fusbn. S S
Northwestern University C a
N Evanston, I11inois = 60201 y o

LY ¢

This reSearch proposa] is directed towards three questTons‘

What are the know]edge and skill components of the alt of

, count}ng? o -
-
, How and when do children use the, strategy of COUnt1Qg obJects
‘ r to construct other early nUmber concepts? N (
How and when do children use the rote string of number names _
to construct early- number concepts? C . L
4 T v
. The initial focus of this prOJec 1 be the construction of a detailed

and .comprehensive stryctural sukmary of the knowledge -and skill com-
.. ponents of counting-and of early niymber. up through simple. addition * ;

and subtraction. Components of thi's summary will be desived from
logical and mathematical analysis of counting and of early namber,
from previous research, and from pilot work with ghildren.. The project °
team devising this model will represent ‘the disciplines of mathematTcs,
-logic, psychology, ‘and ‘education. Three major empirical studies on the
use of counting strategies by preschool and elementary school children
will be conducted on key components of the structural summary. - Results
from these, studies will be used to modify the summary. This structural
“summary will permit the integration of past research into” a coherent
whole and will enable future efforts to be focused in fruthul areas.
The summary will also facilitate evaluation of present currieulum
materials and c1a§§room practice and will. enab]e dTagnostTc materTals

- to be developed .
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5. INVENTION-AND UNDERSTANDING IN THE ACQUISITION OF COMPUTATION

,

Lauren B. Resn1ck
Learning Research -and Deve]opment Center
: : . Un1vers1ty of..Pittsburgh X } e
y ¢ . 3939 0'Hara Street - ! ooy T
Rittsburgh, Pennsy%van1a Qészso S S
% "
Th1s research is. concerned w1th the ro]e of 1nvent1on in the«]earn1ng
of elementary school. mathemat1cs and with the kinds of knowledge
- structures_that underlie.successful.invention. Focussing on the'top1c
. - of place VBlue and the computational a]gor1thms based on it, a
- combination of rational task analysis, ®mpirical'study, and tl t1ca1
analysis will be used to address three questions: (a) Under w x
. conditions does invention play an important role in'.the acqu151t1on
. of routines for calculation? (b) What kinds of knowledge ‘structures
. underlie adaptfve inventions? fe) What kinds of . representations for
- teaching will facilitate acquisition of copputational’ competence? o
\, Rational *analysis will be-used to specify relationships between mathematnca]
‘structures-and calculation’procedures and to generate a set of candidate
instructional routines. {anp1r1ca1 research will consist of: 10ng1tqg1na]
descr1pt1ve«stud1es of individual children and of. 1ns;ruct1ona] studies
in which attempts are made to- coriect children's m1§hnderstandings or
to provide representations of: congepts that will blpck’ deve]opment .
of these misunderstandings. Theoretical analysis, which wil] be ,subjected
~ to-the d¥scipline of computer simulation, will beEéJmed at‘deVe10p1ng
- @& theory of 1nd1V1duals,\understandin of .arithmetic_at given po1nts in
- their development and at accounting’ fzr the processes of invention.” The - -
¢ .\ “individuals to be’ “$tudied will be. elementary. :choo] mathemat1cs students

-
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- RESEARCH ON PROCESS MODELS OF BASIC ARITHMETIC SKILLS .

S < ” a

."t;- «

Dr. Patrick Suppes , " ‘ S

Stanford_University - T .

Inst1tute for Mathematical Studies
in the Social Sciences

S . e h L. Stanford CA 94305

u”. ‘g" . - . . .
. . . _ﬁ.lQ .

;the objecttye‘bf th1s proaect is to extend process models of bas1c F

|

skills in ar1thmet1c to a deeper level of psychological detail,

- especially in the area of perceptual components:qf.the @1gor1thms

required in basic skills tasks. Resgarch godls-Fnélude the .study”

of individualizing instruction im ar i thmetic by the:use.of" ‘process r,weaﬁ
models including aspects of visual ercept1on ‘In addition. we, hbpe t9
benefit the.sample population of children during. & & study. by" providing \
individualized computer -agsisted 1nstrugt1on in b‘ -cﬁar1thmet1c~sk111§‘@q

‘

,1 A register machine mode1 for counting, add1t1on subtraction, multi- "%,

plication and possibly division will initially- he “developed, tested

- and réfined.  Extensive data, collected automat1ca11y by computer,
will be used to eva1uate the mode]s deve]oped *
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 PSYCHOLOGY- OF EQUATION SOLVING: AN INFORMATION PROCESSING STUDY.

. r
13 . . ’ » -
2

L. Raytarry | o .
: S The University of Texas at Austin . _ .

. Austin, Texas 78712 - ~ B .

kﬁ | \ e K ' | B ) ' . ‘ »  . . . [

: The way in which college students solve simple algebraic eqyatisds will” oo
. bevstudied by collecting protoctls, written solutions with spoken™ ™ . " !
B explanations and comments from the student. Two groups of students. Ry
' pepresenting poor amd fluent solvers, will participate: Information = ’
from the protocols will be used to extend an existing model of the
- solution process to give an understanding of the mechanisms underlying
common errors and the distinguishing features of efficient solving -«
: - methods. _Besides being of theoretical importance to dognitive psychologists
N - working on problem-solving this analysis should be of value to mathematics
) educators. The research will be carried out at the Mathematics Education
quen%ersat the University of Texas at Austin. . . -
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: READING STRATEGIES AND COMPREHENSION.

'?..

- foundation for the development of better textbooks in

i NATIQNA‘EFCIENCE FOUNDATION .
. e : wﬁsﬂtNGTON pc: 20550
, oL .

ftARNING FROM SCIENCE AND MATHEMATICS TEXTBOOKS: TEXT;STRUCTURE,

-

€ Dr. Jam Deese : S
A Umversé@ of Virginia - h
"7 .. Charlotfesville, Virginia 22901

The proposed research is des1gned to build a theoret1ceT‘and emp1r1ca]
méthematics and:
science and- better diagnosti¢ and instructional techniques for teaching
the ki@ of reading demanded by math and science textbooks. The project
brings. together experts in the teaching of math, science, and reading,-
with experts in psycho]1ngu1st1cs, cognitive psycho]ogy, and- psycho-
metrics to observe the behavior of freshmen and’sophomores«ﬁt the
"University of Virginia as well as seventh and tenth graders-in- the :
' Virginia, School system while they study and take tests on typical math
and science reading assignments. The major thrust wi™ beé on the g
deve]opment of new ways of exploring the interrelationships among the
characteristics of individual students, the formal and perceived text .
structures, the reading strat g1es, and the quality of comprehension
- of math and s¢jence_textbooks.\ This will get at the heart of important
theoreti¢al-and ‘practical issugs since the mental abilities and study

" skills necessary for success in\learning math and science are 1nextnjcab]y

v

*

interwoven with the ability to read and comprehend math and science - .
- textbooks. . L S R
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