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ABSTRACT
I

This publication presents a bstracti of currently
active science education .projects which are supported Or the Division
off' Science Education Development and Research (SEDR) of the -National
Science Foundation (NSF). These ri3lwjects are directed to all academic-
leve s to improve the quality of science education from the level of-.).
kin ergarten, to that of the qradu'ate. school and frog' the development
of specific instructional materials,`metho-ds and technology to basic
research in sciInce education_itself. Projects are presented under
two areas: (1) ftvelopme_nt in Science 2ducation; and (2). ResearCh in
Science Education. Each project abstract is presented in one' page
which provides information about project objectives, amount. of ant,
award date, termination dilate, NSF prOgram manager and project
director. (HM) I
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 20550 .

ISSUE-ORIENTED INSTRUCTIONAL:MODULES
FOR INTRODUCTORY COLLEMHYSKS CLASSES

.

`t-

Dr. Arnold Strassenburg.
American Association of Physi:7,.
Sta-...e University of New York E7 Stony )0k

Sto01% Brook,-New York 11794

Eighteen i structional modules of materials on ph ics -e, ,c)

contempora6 social,is:sues will be provided over a three y

period. Each module will be for introductory phys :s and

contain. one week of studentwork. Issues such as energy
and X-ray safety will be covered and related to each o' t

content areas of physics.

Some of the modules will be produced. by 4,uthors who 7..; n1 ly
tannounced contest, while\ptifers will be completed'by C3ffr, nr*

authors. Authors will belprovided' with results of neens

a survey of likely student characteristics, and an,assa, IsEof

resources on whith to build their writing. All modules , be

field tested and then revised by a writing 1,9am. 'Pollot lc his
revision a publisher will be sought for the instructionFl .s.

y

F

4

Development in
SED777,T9304
$72,780
Award date:
Termination:
NSP Program M

Dr Gregg E

A 1
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e NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 20550

4 JICERGRADUATE EDUCATION IMPRC "EMENT IN POLITICAL SCIENCE:
INNOVATTON IN INSTF)CTIONAL MATERIALS

Sheilah K. Mann
American Politi science As iciatibh
Wasngtor. D.C. :J011.5

-731.401i: the end of 1972, the American :al fierce Association began
r NSF- supportea ef-77rt'to conduc E ,et .Studies;
nr74.419;f teacher awareness about educational i,es and prepare ;

materials oolitical science. -oc-ess to:date includes:
,i) -1-ti conduct of -nationa' surveys on le,er-, anc cOriculUm- in
Ril ?-7La1 Science, ,(?) imp- ementation anc of workshops and.

sessions,- (3) publication of reportli.ari. assis dealing with
emillOprionalstrategies,-ph-Tosophies, mooe: issues,- 1).
e.,:t..ad-"isnment of a nations" Political -ews organ, and (E)

ipment,. evaluation; and distribution t' .-str..c.tional materials;

)rovide.descriptions and analyses of :dining resources, ardot4ers
mai with the use and analytis of soc-z1 science data sets.

,ropote&mork will. comclete testing; -eision, and distemination of
sow naterials'.New.mater7als focusing co :ognitive analytical skills
wi' )e developed, evaluated, and dissemir,ited. EduCational po'icy and
assL.sment activities will be expanded are institutionalized-v APSA and
the ,olitical. Science discipline. Inst--.ctional and materials development
act-ities will be established on a sel--sustaining basis to phase;1a-NSF
suw-t.by the end of the grant per7iO4.

Durinc the oast year,-a competitive solicitatior oNm4dule developers was
completed, initial drafts cf 12 -ana,lyticalunits have been prepared, and
six empirical units and six educatiime essays hate been brought close to
completion.

DevE upment in Science Education
SED7-- '8486

70 .1

Aware ete: 09/29/77
Termi-_-:_ion: 03/31/80
NSF '-----gram Manager:

Dr. Gime D'Amour

A 2
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NATIONAL SCIEN FOUNdAT ON
WAS )4t L Xoj l D C 20.650

OUTLINE: IN MICROBIOLOGY

....

The rapid in:-.74A,- in student .:nro-lment and the are 7 of academic
.

or rams .in ,ommr-ty and Junior Colleges has creates I need for
in tructionE me-777ials in microbiology. The Board AucatiOn
and-Traininc Nvigh its Committee on Undergraduate and Graduate ,

teachers in 2o y and Junior Colleges can extrac7 doetions
Education,:wilrIn.411nize bodies of scientific knowledge so that

according:to their needs. 'There are foUr units of cor:ern: Intro-

ductory Microbi-ogy, Medical Microbiology, Microbia physictiogy,

and Microbial. (2-71e7..ics, Each unit is to be organizec -:hto topic:
-outlines follo. Jy essential, enabling laboratory 'and enrichment

IMMUNITY AND JUNIC ",..EGES

Dr. ,Helen L 3i,7nop

Amenjcan Sot ety for Microbiology
Washington, '. C. 20006

,,- information.

In the first P a Steerin Committee; composed 07 -:eachers from.

Community.andlunior College and from degree grantin: institutions,

established m .elines for the project. In the seconc Phase, the

actual units , be produced by four Study Groups, selectedby the
Steering Comr --ee. The Study Groups will,be composed of Community

and juntor teachers currently teaching microbiology,'content

specialists an education expert. The units will be reviewed by

a largegrouF ; content specialists and teachers identified by :he

Steering.CoMmittee. After appropriate evaluation, the units will\be

made availab-:e or purchase as individual publications.,
44,

development in Science .EduCation

SED77-18459 .

$ ,330
AWArd Date: .09-08-77
TerminatiOn:, 06-30-80
NSF Prograt Manager-:

Dr. Linda Kahan

)12/1978
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NATIONAL SCIENCE F 41DATIO
W41SHINGTON. D C 20550

7. . r

TEACHING MATERIALS 0 *IIC:7B IOLOGY
......d , ,.

BishOp \

AMerican Society for 'fr ro b oto gy
Washlgton, D. C. 201:

OBI

J

The first year of this project was devc-.ed.to the compi-ation and
evaluation.oiex'isting 4tudio-visual an,- meetfng mate.ria7s, and the
publication of a catalogue of these- mace - is s, "Multimedia Pro-grams
in Mkroblology." Instructional aids ^c ten available were
identified by the advisory committee

J.

Ib the early part of the second year Dr;:cs.ais -were s'icited for.
i development of the identified nstru,. :lona- materials. Selection
... criteria were (1) appropriateness of Materials, (2) fac 1 i ti es -Ithe

available to produce high quality materials; and (3) t-: competence
of the proposers . Eighteen proposal s wer--:- eventually sel ected for
development in three rounds of competition.

During the remaining wonths opf th prc, ect, the mat=--ials developed'
in the individual, proposals will': be e,d by V- committee

4
and revised by, 4-ho4s . They w;'" edit =d commercfall.

6

-*

D,evelcznent in Science Education
SED76-2877

-$178,5'75
. Award date: 06/15/76

Termination: 02/29/80
NSP-Prpgram Manager

Dr. L4nda Kahan

. 12/1978
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NATIONAL SCIENCE- FOUNQATION.
WASHINGTON, D Celt 20559,\

4VELOPMENT OF A MOBILE SPECTROS,COPILABORATORY

(4. ' --

c .

f -;

. \

.

T.. D. Roberts
'University of A kansas

A ansas 72701'

This 'proposal seeks support to b4Y, equip, Maintain, and stimulate the
use of'a, truck-borne, mobilechemfstry laboratory, containing a wide

farietytof sophisticated, kaMytical equipment. This'inobile laboratory

circAlats on a pr- arranged schedule, stopping one to three weeks
on the caMpuses of 12 participating small colleges inArkansas and

Kansas. Students at these colleges would utilize'thelinstruments to
perform l'ocally determined experiments which will be an integral part
ofitheir ongoing chemistry curriculum unav the supervision-40 the,

regular on-campus instructors. Students will be prepared by,pre,
arrival" lectures on the use of the instruments, and proffssors involved

n the program from each,of the 72mpampuses will meet at a workshop

during the summer of 1975 in order to familiaeize themselves with the

instrument and to coordinite the scheduling4_,,It is planned that within
3-5 year's, the mobile laboratorywill be completely 4porte0 by ,the ,

participating schools. '

7

Y.

c'

Development in Science Education

)SED75-14376,
.$193,000
"Award date.: 06/12/75
Termination: 06/31)79
NSF Program Manager:

Dr. Gene D'Amour

7
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'TEACHING AND'LEARNING IN GRADUATE GEOGRAPHY

("' Dr-. .~Pattison
7\s§ociation f American eographer
Washington,. D. C. 20009,

\

The project in teaching and learning,in graduate geography was initiated
in the spring of 1973 under an NSF grant throGgh the Advanced ,-S`cience
Education Program to fetter the, first phase-of development arid Implemen-
tation of an alternative philosophy of education among geographys-do_ctoral
programt. It was renewed in 1974 for contfnuation through the stan)cl
phase of expansion and sharing. The chiecoverall objective is ,to-imp,rove
teaching at the college and graduate level via anlarray ,of varied and
essentially self-sustaining progrims in the teacking-learni;hgts 'Apia .

number of universities and to seek to-establish aNiational lead4rship
corps in higher educat on in geography. Initially-there were five
partially supported of progrtms; during the period of NSF funding,
sixteen-departments' of gedgraph3i.have developed and -sponsored teaching.

prepdration programs f graduate students and have been o tided ,liaison
-.4 under the NSF grant. II

- 4.

t, :-------.. 10.-

a follow-up eyaluatie final phae will cover doss ruination a
all of tirs-e teacher prepara -*ion progr .' II is.oxpqcted t)a, learinghouse of information o provide vsistance for doCtor

m nts wishing to initiate, programs tin the.teaching/learnicig arp
geography:. The fol low:up evaluation will attempt to dete Mine
the sixteen programs de eloped have resul ted` in an' improved
teachers %of.geography at anew and university levels. This.$)tud
considered of importance to the AAG'in 'the decision `to*ontipud or
-initibte furth r teaching preparation programs. .J

4'

lop
rt-

.

ion of
is -

,

Dexpelopment in S.oienc,e -Educ
-SED7-301`6-68 44

$72,700
'' Award 'Date.: '04-12-71

tTermination Date: 03-31-79
NSF Program Mapager:

Dr. Linda Kahn

5
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STUDY ON COURSES IN COMPMER LITERACY,AND
:THE IMPACT OF. COMPUTERS ON SOCIETY

1,

' 4. Dr. Richard H..Austing

Association for Computing Machinery; Inc.
1133 Avenue of the Americas.
NeW York, New*YOrk 10036

4

oS'e of the activit.riS/Ao study and orgafiza material's in ; t

oetmputer Impact bii-Society and ComputerliteraCy and IhroUgh
assist nce of computer apd educational experts deVeld0 a guide recall-.
mending goal's, resource and matertals\to'assist teachgrs and curric-.
ulum developers in desiwing courses. The audience * university and
secogdary sohool instructors'aod curriculum developelr.

1.

'
The completion of phase 1 of the Stpd.rof CompUter Impact6 'on

f,
Soci &ty

apd ComputerAJteracy Course's-andtUterials has led to the ollection ti

.of an-extensiVe annoWed*bibliogtAphy'in thglarea; and,tHe;d el op- 4'
iment of.course Objectives forvarious educational levels.. Th current .4

activity ,seeks to dontinue this work inethree.basfc activities .11). r. ,

Wfurther deop and refine' bibil.ography and the '4,.

arichretrievial's'ystem suppAtinOlv2) ortabize.and conduct:a'.Workihap- .=4. .'
on comOuteri ippact iAgyolvingindlvidts otherqhan- cpmputar-professitnals":
and,30exelop and ffssem4nate-a coll tionof Position gtatements ..,r,

An the area of computer' impact bylarious concerned pl4ofessionals.. A
. ;,-1',, - . ' 4 o 1

A ..---s
.

.9- ,t4, -!-r
444, .4t

A V.

,
DeV644pment in'Science Education

\SED76-84222 '

$03,826
Award date: OEP26-77
TerminAton: 03-31-79,
NSE'Program Manager:

Dr. Andrew R. Oolnat .

A 7
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WA:r1b NAL SCIE,NC ...E.41 OtONDAt14*
WASHINGTON, DC/ 20550

4' '

P.

it4SZENINATION OF LNSTRUci-JONAL MATERIALS
(Nistorp,of-Physics J.aboraiorY)

. -

.,. . ,,..,.
, ...

dlt.
, .., .

,
1 .Devops

1.1arnar. cote*
:Ne.w:--.-Yo'r -New lork 10027-

.

$

ThiS prefect woulJ pi:a-into-a:form suilableolor disse 'atiOn to
many schools the results and,matee'fals developed. daring n earNer
grant (GY-4712). It,would, produce learning liatkages composed
of booklets, ftlms, and experimental guides, as well Ws reproOuctions
ofs-coe historical paraphernalia, so that students anther in

r,self=gtudr0 .ass: of a lecture supplement program could
understand better the historical background-and development of
crucial scientific principles'of physics and chemitry.

t

Develp mei sin Science Education
SED74-17738
$117,240
Award: 06-24-74
Termination: 03-3 -79
NSF Program Manager:
Dr. Gregg Edwards

A 8

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C. 20550

DEVELOPMENT ()INSTRUCTIONAL FILMS IN ETIOLOGY- -

"BEHAVIOR OF Tq RING DOVE"

Dr. ilRe Silver .

Barnard College
Newyork, New York.10Q27

- -

.

, !--.

.

..

To
..

produce three coordinated versions of a teaching film on the behavior
ir of theling dove, emphasizingthe'relationship of endocerinalifunctionsto

--' its giotOgic91 cycles and behavioral patterns. These three versions will

be targeted,' respectively6- toward (a) precollege nature study/biology,

(.b) undergraduate-biologYand comparative psychology/graduate level endo-.

crinology and, ethology, and (c) a general public environmental education

film for_TV.distribution. With,oall film footage requirements pre-identified,

- film,can be expose-61n a single trip to the remote location,
unused footage being 'earmarked for n&tiRtial cinematographic archives.

Associated and concurrent studiesinto 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), *tine the educational needs,

teacher attitudes and target audiences (so as to'ccinaentrate on what is

known to be needed), and pre-planthe educational strategy for the entire

complex of4films (including story lines) before shooting begin's (so as to

minimize production costs);,(b) coordinating this group's findings with

scientific accuracy, film quality and educational impact; (c).experimenting

with combinations pf 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 returns from

investments in teaching films. , :

O

A9

14

Development in"Science Education
SED77-12124
$193,000
Award Date: 09-21-77
Termination Date:. 09-30-80
NSF Program Manager:

Dr. Linda Kahan

12/1978



NATIONAL SCIENCE, FOUNDATION
WASHINGTON. D.C. 20550

HUMAN, SCIENCES PROGRAM (H &P): A THREE-YEAR'
INTEGRATED HUMAN SCIENCES CURRICULUM FOR MIDDLE SCHOOLS

Dr. Wijliam)V. Mayer
'BiologiCalSciences Curriculum Study. Company
Box 9,30

Boulder,k91r4do, 80392

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 program.
HSP is further -biased upon educational theory that accommodates the needsi
interests and developmental characteristics of emerging adolescents
aswellas the variability in the tastes of individual families and'
communities. Fifteen moduleS, each accommodating approximately eight
Weeks of claSsroom activities, have been developed and field tested in

,representative schools across the country.

This award provides continuing support 'for 1) analysis of the entire
three-year seqUence based upon data acquired _during field testing,.

_2) utilization of quality control procedures to insure the accuracy,
integrity and appropriateness of the final program, 3) development and
testing of management resource materials for. the entire program,
4) development af.student evaluation materials, and 5) final revision
of the entire program in preparation for publication and commercial
distribution.

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

Dr. Raymond J. "Hannapel

A 10 12/1978



. NA -TONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 0550

DISSEMINATION OF LOGO -BASED EDUCATIONAL RESEARCH,

I
Dr. Wallace Feurzeig
Bolt, Beranek &-Newman, Inc..
Cambridge; MassachuSetts 02101

LOGO is an interactive computer language especially designed for
education. It was developed by-BBN undercontract with NSF. It

is currently used at forty research and leaching centers. The
Obposed-activity has several'purposes. First, in Conjunction with

he gser community, the, existing languagengill abe ugmepted. Second,'

,in order to facilitate easy exchange of programs, the.language will
be_standardized. Third, since a major deterrent to the widespread
use of the language is that it requires a Targeyachine, modifications
will be made to implement LOGO on a variety of small computers.

Fourth, a tutorilal guidebook will be developed to assist educators
to implement 1000. Finally, a working meeting will be held to revise
the guidebook On the basiS of experience.. The meeting will also be
used to organize a users.' group. All LOGO materials will be made
available through the National Technical Information Service (NTIS).

Development in Science Education
SED76-11881
$136,912
Award date: 04-01sT7
Termination: 08-45=79
NSF Program Manager:

Dr. Andrew R. Molnar

1 6

A 11 12/1978.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON' D C 20550.

j

ACTIVITY -BASER EDUCATION PROGRAMS FOR
SMALL- AND MEDIUM-SIZE PLANETARIUMS

Dr. Robert -Kar lus
S Lawrence Halle f Science

University of ialifcipie
Berke'ley, California-94720

The United States has 1,100 small= and mediumrsce planetariums, ,each
seating 20-100 people.- They ,reach approximately 4'million school
children and adults-each year, predominantly through one-hour ,single
visit programs: EgsentialJyall planetariums, regardless of size, use
the same illustrated lecture format of presptatiop.

To'improve the range of educational opportunities at Small-. and mediUm
size planetariums, the prOject.willdevelop materials to introduce
planetarium-educators to new techniques for audience partiCipation
activities anthwerbd1 interaction. A survey in1976 found .that many
planetarium educators feel a strong need to learn more of this
technique.

The project/ will design and evaluate two model single-visit activity
programs; suitable for aiy planetarium, anti a workshop to present to':
planetarfum educators the theory and practice behind activity-based
planetarium learning experiences. Trial, workshops Will improve the
materials and prepartithe participants to offer their own local self-
supporting dissemina on projects using, the materials.

Finally, the materials Fill be made generally available,.and the
resulting increase in a:tivity learning in the nation's planetariums
will. be determined.

Development in Science Education
SED77-18387
$105,474
Award: 09-29-77
Termination: 04-30-80
NSA Program Manager:

Dv". Linda Kahan
12/1978
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.)EVELOPMENT _gF PILOT ASTRONOMY ACTIVITIES.

- FOR INFORMAL LEAJOING

'Dr. Rd ert Karplus
Univers;ity* of. California, Berkeley

-Berkel ey tal forni 94720

- .

Thist is ( project to devele and, evaluate a pilot set of instr)uctional

materials WIli h can be used to teach astrono4 in oinfo 1 group .

"settings;_ °T s initial effort is to produce eight t elve half-hour

prototype ac ivities appropriate; it persons over to year old, self-

, contained, ne)tpensive,-linkable to other/activities in t Geri es,,

teachable by an amateur instnuctor with only minimal fo)ional science
training, and emphasizing 'the process of scientific investigation.

r,
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Development in Science Education
'SED77-18818
$80,700
Award Date: 09-15-77
Termination: 09-30-79
NSF PrDgram Manager:

Dr. Linda Kahan

tt

12/1978



4 (... 6

,---1-- _
;,.4 .... L: ...,

NATIONAL SCIENCE FItUNDATION. .

WASH,INGTOWDC 20550 .

eV: )

_
OUT000p. BI LOGY INSTRUCTIONAL STRATEGIES. (OB1,S)

. /

rN,

2 1114

Dr.. Watson'M. Laetsch
Univrsity of California

- Berkeley
Berkeley, Odlifornia '94720

.

7,

a

4

.ThekOutdbor Biology Illstructiarial Araiselfes.project(OBIS) is
develOping new instructional materials and' ies'for'outdbor

, biological edacatiion (an'ecological approach' to be used by youths
10-15 years old for field ,study. OBIS is directed ati,the-La ence

.

Hall of Science bY0.(tr. Watson LaetsCh, with Co-birect rs Di v,,Herbert . c,

Thier and Robert Knott._ Since the large maj, ity oftidople ive

- largely in managed environments:-DBIS is developing strategies for
instruction in specific managed environments. OBIS is currently
incorporattng materials into a.flexible "Folio" format. providing
maximum opportunity for leader-participant,choice and sequencing of

*activities to conform to personal interests, local environmental
problems, and available study sites. The Project will continue its
focus on habitats altered by humaR activity Such as the common lawn
and the estuary/reservoir environthent.. Using an ecosystems analysis
approach that accounts-for-the balance between producers, cons ers,

and decomposers and theirAntetactiorlin a given, habitat, the S

materials are.intended to be easily adaptable to local conditi
anywhere in the U.S. and to introduce concepts ofecology in way
that are attractive to,youngsters.: The use of OBIS materials
schoolS', as well as in community-based situations, will be examined.

.

Development in Science education
.SED72-05823
$919,400 fp.

Award date: -,05/10/72
Termination: 05/31/29
NSF Program Manager:

Dr. Raymond J. Hannapel

12/1978
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NATIONAL SblEN,CE FOUNDATION .

WASilltsipTON,' D.C. 20550 ).

IAN UR6 EXTENSION SERVICE M2"11.

erfOr
AD, .4b

V

- The 'N/ierall.tiprogiiineil"designed tq serve,asja Oodel(for an=l'oban Extension
Servite,"attprnell somewhat afte-r the,U.S.[AgrIcultUraTtExtenpon Service',
The ipitia project, whichlAs fundedfor $75,qpo for tkvearg; was
,dexeloped for an alternative mstter'sodegree in economgcs Johjzh encOmpasses
three on-campus academic quarters:mitti core,colirses i economjc theory\t

sixmonths of ,supervised intern tra\ini4g in.a releyant puOlicervice
activity paid by county or citegovernibents, followeeby ajinal quarter

% on campus to relate. the field ftining to academic study. A master'
paper on a RrobleM cotcernimg the internship completes the requirement
For the.degree, This aspect will be continued in cooperatiormith the
Department of Political Scvience. The university is now ready to implement
the second continuing education phases of the Urban- Extensfor Se-vice with
two activities, an-Extended Degree program in economics and '

.§Oucation." The efctended degree has already been approved lc the

legartment of Economics and ia ready for initiation and prepa-ation of
audiovisual instructional modules, and adding several new courses,
including one relating to economic analysis as related to political
thplementation. The instruction will be entirely off-campus, using se-'-
pacethixtructional materials and AV technology.as the mode c= present: :ion.
The rmal edudathn" is patterned after Agricultural .Extension Service
community activities whereby the community member attends lectures, short
courses, involves the university staff irk the -solution of his government
problems, and,seeks advice from university faculty by letter or:telephone.
Evaluation and dissemination procedures for the concepts and materials
developed are described.

Aerry Shapiro,-
University 'of California, Santa Barbara
Santa arlzarea, Califo'rnia 93106 '

'

Ce`

,

- Development in Science Education
SED73-10322
340,000
and date: 11/15/72

Termination: 10/31/79
NSF Program Manager:

InDr. Gene D'Amour
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7 NATIOWAL SC.I.Fz'NCV FO TION
WASHANGtON D C 2055t).

INTERDISCIPLINARY MASTER'S PROGRAM IN r' -CDING 'STUDIES
(

(-1

.44'

r
C.

,dr.,Volker. Hr. jiart01pf
,Cartegi4-Mellon-Dr" d
Pilftsburghennsylv:ta

4. '
*al 4.

fi

The progre is d4; id o broadlaased professionalsp.7fpr a
A MaSter's degree An BuildAg,Studies. expected.thalIthe

gradmates can effectil/etylal&n, desi4h, construct, and manage-the
built environment' and be able to handle the Many new problems, as well

xL as the more traditional ones. New aspects ofthe built environment
orivacy, defensibility, diversity, and ready, access; the older

ones are marketability, maintenance, operations. and esthetic appeal.
_ 'Greater labor costs, changing technology, increase in building

industrialization,.and-more,government regulatory ac iVi 1 all have
created nEiwecontexIs in building design ar.:! management- Tc eet these
challenges, the Departments ofCivil Eng"eering and o Architecture
ana the School of Urban and Public ffai-: will jointl. *rit ate an
interdisciplinary systems approath, nd wil develop n rses and-
prepare basic modular training mate ials, probaablya by I cr slide-
audiocassette techniques. An outsi e advisory committ Iwith members
.selected dn a national basis will be formed td identify4ide-ranging
proolems and apprOaches in.the tra'ini?g so that the pro5ect can h-ve
the greatest impact on. other schools of the nation.

Development in Science Education
SED74-23282'
$457,430
Award.: 04-28-75
Termination: 09-30-79
NSF Program Manager:

Dr.. Linda Kahan-

12/1978
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SECONDARY DOURSt APPLICAIDONS 0 MATmicIMA-VICS TC SCIENCE'
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it

T 'help p'reparOvstudents fbr'C'therN5tudy. of:thequantititive-aspects
6 -Secondary*tence,.an areabfterhdifficult for4hemva\curriculum

basic. ways in whichmatheMatits is applied,to\the secondary nt11;--

tative sciences is.being designed, tested, antheVaquatep(in an ex eri='
mental .Tcourse at the Foran\High School, Milford"; Connecticut, on'a
small scale -n a two-year!*ogram. An experimental' group of about
,eighty students study, with)frequent use of concrete exemplars, the
'Wlys in 'whickl natural icariablescan be related through ratios, direct_

and inverse elationS;and Proportions, rates, graphs, and dimensional
r analysis.. T e cpu-se isbeing taught at ence course by science,

teachers in the Spring semester of the academ o;year 4--or two hOurs

,per week to tenthgrade students.; The '-7ollowingyear t se students

and a control group of apOroximately\eoual size will take a\course
,.in chemistry. Th47achievement of the experimental anc.' Con rol groups

in chemistri will be compaivd to del err- the effec: of t e new
curriculum on subsequent achievement in a secondary ouantiot
science course. the experimental group shows significant, improvement.
over the control --oup, the next step w1-1 be7p apply for a:grant
to redesign thes_lence-mathematics ,curriculum and to-test it on a

wide? scale An 7_valuation Advisory Team will contro- selection anc
administrat-on of tests and advise and,pass on design 3` the statis-

\tical analvTis.
/

'

4 it

D Ma!detine P. Goo ein

Ce* ral .:(innectftut State Col;e0^/'
1615 StkriTey'Street :=rt,

-,NeOtNitain, ConnecticUto06050
S

I

Deve-opment in Scieice E ca

SED77-18444
$37,20C ..4k
Awarc Date: '09-CL--7
Term -ration: 03-31-30
NSF P-ogram Manager:

Dr. :_indaKahar

2,

A'17

12/1978

I

me



z.

.
4'

NATIONAi_ S7SIE.KCE N

IALAZHTNGTON. D.0 -20550k

. 4 ..

t, '` 'SUR1TY OF ECENT EAST EUROPEANJITERATU-4
.:....e..-

7,-,,,j, IN SCHOOL 18, COLLEGE MA-45MATICS

v . );a : f
i )

k - 14t
, VilY> DetViaak WtrSZUP
, .',Thei University:Of Chicago- .

elePaiIWitOf Mathematics)
Chicagiu rllinois 60637

kp

The "SurVey4Of Recent East European terature'in School and College
MatherTiaticsP wa- initiated in'1956'w h a Ant from the liational'
Stience-foundat Jn. Tne general aim-of the survey is to analyze and
Provide infOrma;2on on current Sovietand other.c.Dit European mathe-

- matical :literature and mathematics education, and to make available
to American researchers, educators, and students, some of the best.
materials from these sources. To realize these goals the Survey

-is continuing to publish, on a reduced scale, translated,and adapted'.
exceptional'exposttions for teacher-traininC programs, the new school
mathematics-turricAlim,:ext-acurricular schc-lvimathematics,-and cial

- secondary schools -or mathematically giftec students. It is.pro eding
'further-with:the publication of its series c' translations of sell ted
.papers and monographson Soviet research anc psychology and the methods
of learning and teaching mathematics. The Survey is ekpanding its
i'nfonnation and puplishing actiV4ties to cover alternatives' in Soviet4
education--in particular the curricula. and Auptional literature
in newly develpped training programs for 7iddle- and higher-level
specialists in the compute- andsiliformatiDn sciences, in cybernetics,
and in other appl-ed matrematics distill-hies Finally, it wi-1 :develop
a program on the 7-_chieVerents in mathemat-cs education in the more
advanced of the crier Eas: European count--,!

2r)
A 18

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

12/1978
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CAREER-ORIEIITE DE &REE ROGRAUS MATH,EMATICA SCIE
H.VPHAS ON,,PRACTICAL,AIERIENCE ) . r

)

kI
T

Dr. Jeroln Spanier
-C1 a,Pemo University. Center a. ', '
Claremont, Car ornia 91711 -
-..,\t i .

1
4

4

..

for the tr win f-MBA. level "studAnts-for careers sin industry, business,
This liticfeX.is- to develop a. 5-ygar4degrge.proVram-ip applied mathematics.

I; .4or government. An essen1i*I4tcomPonent of the pr:ogramzis,a Mathematics'' .

c,Clitnic through which research projects aite ,undertaken/ by ,corytwact wiith
outside organizations'an.d.wheie students, viorthing,untkr faculty super-
vition, are, responsible for/the,c'xecutiorkof econtract. A cours5
-fttii-w under development in Mathematital, Model inki and Simul4ti,on is geared
to the formulation, analysis, and evaluatiory ofmathematica.1 model,
desired foe. solving practical problems. Both the Model ing course and a
Mathematics Clinic Handbook are 'to be distributed at a- national conference
on completion of the project. \ ,

i

ir Vs-

Development in ScienCeltducation
SED76-83365
$214,700

. Award: 03-25-77
Termination: 04-30-,80
1;ISR. Program Manager:

Dr., Dorothy K; Deringer:

24 .
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AN 'ALTERNATIVE fil HIG,HER EDUCTION IN THE MATHEMATICALSCIENef

48(.
o

------...- ,

[Sr. Clayton- V. kuCi4,:b <
4.. -,

..,
.

C1 emsp ni vers ityi___ : ' . .

Cl n,. Soup ,Caril ina 29631 ''
'a

. I

""-1
' 7

-ckeulson urtiArsity,o4iii initiate a thre.e;year profeCt lo be

,

,

coordinated Oittya si irar projectritt W4shAgton 'StN41niversky,
.

..
.

to develtip art-1 terilativd doctoral progr'amtfof matheffaficians .
contemplating

an;
in buiineSs, ipdustry, and golircnment:%, . ,

Graduates will- riot only beprepared in care mathematics, but will
hdve expertise,,in dealing with te4i)cal problems arising outside x

of mathematics. Distinctive f4'at.uPes of the progfam inclutte training
in a ,nonmathematical option, interdisciplinary courses, and couttes
where emphasis is placed on active involvementt in mathematical modeling;
on-campus and off-campus. salaried internships; and doctoral disser-
tatibns showing; research competence wits problems in which mathematics
is applie _to significant "real world;] problems. Special emphasis is
on de lo ment of ,'seriesseries of interdisciplinary Models courses.-

*'

al r

Development in Scienfe Education
SED75-16576
.$173,860
Award: 06-25-75
Termination: 11-30-719
NSF Pro4ram 'Manager:

Dr. Linda Kaha,n

12/.1978
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1\ --NATIONAL SCIENCEJ DUNDATION
WASHINGTON, D.C.°, 20550

4 4

`LEARN ER- CONTROLLED INWUCT1ONAL STRATEblE$:
AN EmpIllrc4, INvEsTIGATTroN

4

..

alp

Dr.. M. David Merr ill ,....,

Courseware, Inc.
.

a : 9820 Willow Read'Creel

(1 /../ ., Sin giego, California ,),92131

4
...., /- I 41. ,e,

..'.___-----

1
4.

A'

Thq prsimegoal of this investlation is to empirically validaite
generalizable procedures for romoting effective "leaimer. control"
in computer-based instruc al systems. A learner has acquired
optimal learner control when he -or she can manipulate:1m' instructional-
environment in such a way ,that each- subsequent instructional display
is.maximally effective for the particular momentary aptitude state.
First, an experiment has been designed to etermine which of several
strategy controls best facilitates st perfowance-while le
to program a)computer.programming.1 gua e (APL). 'A second expe
ment is-designed to determine if student in-a learner control envircin-
ment will transfer #she strategy earned to other instructional situa-
tiont. A thirdexpejmont is esigned to explord the possible use of
learner control principles in'non-computer-based instruction systems
spch.as audio 2upported workbooks.

It
.1+ 21

Development in Science E ucation
SED76101650
$207,750
Award date: 02-16-77
Termination: 02-28-79
NSF Program Manager: 4

Dr. Andrew.R. Molnr

1221978
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NATION CIENCE FOUNDATION
W HING ON, D C 20550

XPRT 0

EXPERIENTIAL PARTNERSHIP FOR'THE REORIENTATION OF TEACHING

Richard E% Woodring
Drexel University
Center'for Teaching Innovation
Philadelphiai Pennsylvania, 19104

1,

.r
J. -

The.basit'goalt ofthe four -year XPRT project are to introduce and
expand the use of individualized instruction .in existing, traditional
curricula at DrexelUnivertity andat other.colleges that;, taken
individually areare without sufficient resources promote large-scale
programs oreducationaIreform. Thit.exposure to individualized w .

instruction shoOd,provide the means and the incentive for further ,

,exparition of-the methods, and eventually lead to significant changes
in-curricula,at,these'schoolt: Drexel UniversitYand its partner school's
will thereby-progress froM,tefr current state, WhIch:,*partly characterfzed-
by traditional curricula using' traditional MethodSHOffMStrUctionp' to a new
state which will be characterized, by innovative curricula using innovative
methods,of instruction. It is reasonable to expect` that this final 'state

will provide a-cost=effective education'with)improved student dthievement
levels and increased flexibiiilityin curricula planning.

--At

Thus, development of: (1) curricula relevant to modern eggineering problems,
.(2) improved problem solving skills, (3) improved communication skills, and
(4) students who become "lifetime,learners" are essential goals
project. The Partnership will provide good quality, widely disseminated
materials for pre-engineering Subjects which have been carefully evalliated.

Methods by Which the XPRT project w achieve these goOs $n a 3-step
process are described Whereby several provem individualized instructional

,
course formats are demloped at Drexel, University. Then, as a 2nd step, i.

faculty from partner schools will be educated in the methods and materials
used b9 Drexel faculty, and at the same time modify them for their own use
at a.summer workshop. The 3rd step will have.these.faculty.returning'to
their schools to implement these techniques in coursessimilar to those
for which materials have been developed at Drexel.

Development in Science Education
SED75-091
$625,000
Award date: i /22/75
Termination: 06/30/79
NSF Program Manager:
Dr. Gene D'Amour

1

12/1948 .



NATIONAL SCIENCE FOUNDATION:
WASKINGTON. D.C. 20550

"A COMPUTER CONFERENCING SYSTEM FOR PEER EVALUATION
AND COMMENTARY ON ESSAY'TESTS

a

Dr. Jerome H...Woolpy,4' .
Earlham College
Richmond, Indiana 47374

. N.4.

A major aspect of tfle learning process involves a student's, .confronting
e,i, sompli .problem and 'generating his own answer to it for critique and .

commentary. This maynoccur 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 or theoretical. statement.
It is by this process that the student goes:beyond the mere recognition 1

knowledge of material in his discipline to produce some statement. of
his own whiidh can be examined by-his mentor. There are problems,'howeve ,

in carrying out,this type of education. While it is commonplace in the
apprenticeship type of relation in'graduate school and may occur in
independent studies and small'seminars at the undergraduate level, this
approach to instruction becomes logistically impractical in large-classes.
The prAposed computer system will organize the_students in' large coursed
into-three types of activities: ,1) question generating, 2) answering,. and 3)
commentary on answer's to provide for the kinds of constructed solutions to
problems and cross-critique which are available in small seminars. Tbis

project will examine how closely computer conferencing techniques can
App,TOximate the seminar in terms of dialog and cross - critique., Although
the approach may be useful in many scientific areas, it willibe test,ed in
.biology and operations research. To facilitate transferability, t* system
will'be, written in standard FORTRAN and documented according to CONDUIT
standa ds:? 4

Development in Science Education
SED77-18890
$12/000
Award: 09-21-77
Termi-nation: 02-29-80
NSF Program ManaYer:

Dr. Dorothy K. Deringer

23
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 2Q550

INSTRUCTIONAL MODULES IN APPLIED MATHEMATICS IN HIGHER EDUCATION (UMAP)

Dr. Ross L. Finney
Education Development Center, Inc.
Newton, Massachusetts 02160

Instructional materials in modular. format (modules) will be written
for college students enrolled in science and engineering courses or
in mathematics courses that function as service courses for stu nts,

majoring in science or engineering disciplines. These modules w 11
be produced in a common format that is increasin ly familiar to v ious
institutions and disciplines, and they will be ely independent f

each other; therefore barriers to their adopti t colleges throughout
the nation should be low. The content will ra over all the topics
in mathematics needed by students in the various 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
development problems in these fields. _

A majork.loal of the project is the organization of a consortium of
producers and users. Any college or university may join the consortium
and appoint a representative to a governing council. The Council will
include the members of a Steering Committee that already oversees the
activities of Project CALC, an earlier project involving the same site
and principal 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 shottld help to.proMote
the inpUt ofpaterials from creative produders and the testing and
adoption of materials at the member institutions.

4.0

Development in Science Education
SED76-19615
$1,143,580
Award: 06-28-76
Termination: 12-31-80
NSF Program Manager:

nr. Dorothy K. Deringer

12/1978.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

'ADMINISTRATIVE ACTIVIIIES.REtATED TO NSF-SUPPORTED CURRICULUM MATERIALS

Dr. Jerry D. Murphy
Education Development Center.
Newton, MA 02101

The distibutiXn ;-11 more than 100 titles of text materials and over
600 films deveYoped by EDC with NSF funding will be administered
and managed. -NSF-imposed accounting activities will be followa -

and- appropriate reporting procedures carried outs for example, with *
respect to royalty-income. Categories of support include (1)
contract and publication administration, and (2) administration of
film materials.

A 25
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Development in Science' EduoatiOn;
5ED78-20121
$81,438
Award Date: 10-19-78
Termination: 09-30-79

NSF Program. Manager:
`Dr. Linda Kahan

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 20550

QUANTITATIVE UNDERSTANDING'TO ENHANCE SOCIAL SCIENCE TEACHING

4
Irving MorriSsett
Educational" Resources Center,,Inc.
Boulder, Colorado 80302

This is a project to create 30 -50 curriculum modules which can be
infused into current secondary school social science Rrograms to
introduce and develop skills 'and understandings in the application
of quantitative techniques to social'issues and problems..

During thdflrst phaSe of the project, project staffing was 'completed
and a consultant Onel 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 quantitative concepts and skills used in social science
was.:tonstructed with the assittance of'the consultants; and from this
an inventory of dontepts, and skills to be developed in:the project
were selected by the Staff. Outlines for nearly 20 spetific modules
were'deyeloped; 10-12 modules will have been pilot tested in schools
by June .1978.

v.
.

During the second phase, the 10-12 modules testeCin Phase.I:will be
'revised, 24726 additional Odules'will.be developedjtotal 36).
National field testing of the 36 modulesandfinally.dissemination of
resfults and materials will follow:

DevelOpmentAn Science Education
SED77-18598

958,
, Award date: 09/28/77' \\

"-'Termination: 04/30/8Q
.

NSFProgram Manager: '
Dr. Gene D'Amour

A26
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C -20550

INDIVIDUALIZED SCIENCE INSTRUCTIONAL SYSTEM

Dr.' Ernest Burkman (1/
Florida State University
Tallahassee, Florida 32306

The Individualized Science InstruCtional System Project (ISIS) is
focused on the development of a flexible, interdisciplinary 'curriculum
to provide science instruction relevant to the irtivAdual needsl'and
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 approximately 10 short,
essentially 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 mixture- of concepts and skills from biology, chemistry,
physics, mathematics and-the social sciences. When complete, the esystem

will permit construction of full year ISIS courses in General Science,
Physical Science and Bioldgical Science from selected sequences of ISIS.

,

minicourses.
I

Materials in trial form have been fields tested by more than 10,000 high
school students in selected schools across the country. Separate content

reviews are carried out on each minicourse. Twenty one minicourseS are
currently commercially available from Ginn and Co.

buring final, phase of this award, the project will completeNtesting and
revision and preparation of camera-ready cpy'for the final 'nine minicourses.
The student and teacher, handbooks will be comp]eted for publication.

.ED

A 27

Development in Science Educatioh
SED77-22653
$1,468,711 .

.

Award Date: 08-31-77
Termination'Dae: 03-31-80
NSF Program Manager:

Dr. Linda Kahan.

, 12/1978



NATIONAL -SCIENCE FOUNDATION
WASHINGTON, D C. 20550

'DEVELOPMENT OFLAN. CONVERSATIONAL COMPUTER MODEL
FOR 1INEAR PROGRAMMING

Dr. John J. Jarvis
Georgia Institute of Technology
Atlanta, Georgia '30332

Thisjroject is- designed to; respond to the problems encountered by
students in the Utilization of linear programming as a problem solving
tool'in a variety of undergraduate science and engineering courses.
In 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, management and engineering problelp involved.
In,these various courses, each student is expected to develop modeling

-skills involving linear programming; comprehend the simplex method
(or variants) as a tool for.solviTig and interpreting output on specific
problems; add adjusting the model and repeating the process until
desirable results are attained. Because of the complexity of this
process, the studentoften.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 nega-
'tive response ensues and the problem involved becomes secondary to the
manipulhtions 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 without compro7
mising solution of the problem involved.

4

Development in Science Education.
SED75-17476
4$50,673
Award Date: 06-10-75

, ermlnation: 03-31-79
Program Manager:

Dr. Dorothy C. Ddringer
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NATIONAL SCIENCE FOUNDATION
. WASHINGTON. D.C. 20550

PSYCHOA USTIC DEMONSTRATION TAPES
'

David M. Green
Harvard University '

Cambridge, Massachusetts 02138

The goal of the- project is to produce a collectiol of approximately 20
cassette recordings, each illustrating a furidamental 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
Ould be used iji 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 underftand Vie demonstration-and its
significance. .

Development in Stience Evation
SED26-24215
$45,800
Award date: 04/06/77
Termination: 04/10/79
NSF Program Mandyer:

Dr. Gene D!Amour

'44
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. NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

4

CURRICULUM ANALYSIS, STUDENT INTERROGATION.
AND INFORMATION SYSTEM

Dr. Ernest J. Henley \
College of Engineering
University of Houston
Houston, Texas 77004

ite-University of Houston is a member of a consortium f institutions,
,

and this project iS'bui ing on a number of modular co rograms to
produce a.computer-aidddI)! modular instruction system whith.dolad function.
across many disciplines nd many campuses. By shifting from a curriculum
system based on several score of courses to one based on several
thousand Single-qpncept modules, the project will explore the opportunities
for'individualtzeld curriculum planning, empirically based curriculum
4-eorganiz tion, self-study and self-pacing, and improved student motiva-

J tion and remeiation. But coping with thousands of students making
individuaf choices, while respecting tens*of thousands of prerequisites
Which link the units, overwhelms current hand-and-paper registration
systems - already strained at large institutions. Thus the project will
develop a computer-based informaXion sSfstem which will keep up with almost
numberless possible independentlraths a student might take in achieving
his aims, which will provide authors with infdrmation on needs for new'
materials, and will 'assist professors and curriculum committees in
restructuring the curriculum.

it

The software for the system is organized into relatively free-standing
packages'to foster traqsportability toand updating by diverse

, institutions. Dissemination.would-be via a self-supporting national
users.' oup to refine and maintain the pro§ramming,_ ,., - ,

. ,

.\
A 3035

'Development in Science Education
SED76-21950
$175,960
Award date: 06/01/77
Termination: 10/31/79
NSF Program Manager:

Dr, Gregg Edwards



NI,TIONAL SCIENCE FOUNDATION
1 WASHINGTON, D.C. 20550

a

THE DEVELOPMENT OF MODUL FOR-THE
'UNDERGRADUATE CHEMICAL ENGINEERING CURIVOIrUM AND CONTINUIN DUCATION

(CACHE)

Dr. Ernest J. Henley
College of Engineering
University of Houston
Houston, Texas '77004

1
This is a extended instructional module development and dissemination
projecf\f r undergraduate chemical eqineering and related areas. .

It. builds first-round competition review and publication of
125 instructions units 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 instructio in the field. It attempts to set up
the s stem Dri a,self-sup ting basis, The spetioc goals of the
proje t,arec 1) Determination of aPOrapriate'format ind.conten
for u dergraduate units; 2) a graph theoretic analysis ofthe p
graduate chemical engineering. cUrriculum;-3) procedure for revi
and evaluation of submitted materials,'Mth multiple levels of
certifiedn.publication; 4) organization 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) explpration of a consortium of depariments for"continuing
support of the dOeratiOn.-

Development in Science Education
SED75-03911
$145,790
Award: 06-25-75
Termination: 05-31-79
NSF Program Manager:

Dr. Gregg Edwards
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NATIONAL CIENCE FOUNDATION
4 WAS-1I GTON.pop. 20550

.

,; FAMilY.: t O RING SCIENCE EM NTARY SCH001. CHA REN

Dr. Michael E. Browne
University of-Idahp
Moscow,. Idaho 83843-

This p develop and test.materials which will form the basis
f6ra fammtk-oriented prOgram Of individual science investigations for
grades :14 carried out by children at.home.' The materials.consist of a
teacheemr-resourcemanual and separate guides for students and for
Parental or caring adult adVisors. The guides cover all'f.ields of
Science,and utilize the inquiry approach. They are modular and self-
contained in form and may readily be used im conjunction with other,
curricula. The materials are used in the following way: With refer-
ence to the teacher's manual the teacher invites'interested pupils to
participte in a program of. scientific research. An evening workshop
is held once each month with parents or other.caring adults, at which
time the teacher outlined the nature of the studies to be made. The
caring adult or parent runs through the experiments and receives
exganations of the phenomena. He or,she receives an "Advisor's Guide"
.which wi.11lp in. the superyision of the work to be done at home by
the child. Children receive separate guides suggesting topics for .

investigation. These guides Rose challenging, qUestions. and indicate
possible avenues to pursue. Students keep individual journals and
report in olaSs on their results. The monthly meetings with parents or
caring adiilts strengthen adult-ScMbol bonds anddevelop.a good academic
home. atmosphere. The meetingt,also" constitute effective ;c ntinuing adul t

-
education.

the yence of the,family on school achievement is well reggnized,.and
phis pro ect plans to utilize the family as a major resource in the
learnin process.

A 32

Development in Science E ucation
SED77-18034
$75,500
Award date: .09/16/77
Termination: 01/31/81

NSF Program Manager:
Mr. Bill G. Aldridge
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NATIONAL SCIENCE FOUNDATIO
, WASHJNGTON. b.C. .20550

DEMO-GRAPHICS: 'TEACHING POPULATIO 'DYNAMICS IN, V.

MULTIDISCIPLINARY FRAMEWORK WITH INTERA TIVE VISUAL. GRAPHICS

4

Dr. Paul Handler
Universit of Illinois
Urbana,,Dlinois 61801

The population Dynamics Group (PDG) will utilize currently available

computer technology and population programs as the basis for develop-

ment of instructional materials onINpulation 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 popuTafion and food, energy, economic developmene,.and

requirements for educational facilities. The multi-purpose modules
are'designed to be integrated into a variety af courses in several

science disciplines and will serve a number o teaching situatibns

at the undergraduate and.graduate levels. They are accompanied by

student guides with problem lists and bibliogfaphy and instructor

guides: 2) Conversion of the computer graphics resource materials

/, .on population dynamics, already availab e on the PLATO computer system

and developed under an AID grant°, to her 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

graphics material nationally via workshops, newsletter, personal

coact, and a textbook. ,

-

thd'first two years of the project, the necessary modules on
demographics were written and converted, so as to operate on a ;faripty.

of computer systems. About 100 institutions received tapes containing

4 the modules: some-3,000 students are using the lessons. Several

workshops have been held concerning the project: they have been well

attended and satisfying. During the final year (1978-79), the emphasis
ijs shifted to shortening)some modules (to make them more widely useful)

and evaluating the effes of the modules. °Dissemination activities .

will, of course, continue. j( 1
Development in Science Education
SED76-18446

. $316,799
Award Date: 06-30-76
Termination: 01-31-;80
NSF Program Manager:
,Dr. Gregg Edwards

3'6)
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NATIONAL SCIENCE JFOUNDATION
WASHINGTON. D_C. 20550 -

CONDUIT:' CONSORTIUM FOR THE DISSEMINATION OF
COMPUTER-BASED CURRICULAR MATERIALS

Dr.- James W. Johnson
University of Iowa,
Iowa City, Iowa 52240

.

CONDUIT i a tonsortium of over 300 colleges and niversities devoted
lto dev ping. procedyres,-systems and technique o facilitkethe
rtransfer 'and sharing of computer -based instructional materiallp in -

science education. .CONDUIT tests, evaluates, certifies and distem-i-_,
Rates available computer-based materialt:it chemistry, physics, economics,
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 compendium..

,

During 1975-76 twenty-five packagesof materials with over 680 programs
were reviewed and tested: CONDUIT has disseminated-approximately,
500 packages of materials to over 100 institutions. Since.then, they
have been engaged in:

(1) reviewing and recommending 60 n packages.of materials,
(2) providing instpuctOrs with turr t information about-

computing 0 their disciplines-,
(3) deveropIng instruMents,'procedures' and standards to facili-

.

'tate-the transfer of materials,
(4), assiVting developer''s in producing complete high quality,

transferable materials.

39
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Development in Science Education
SED75-06596
$1,091,850
Award date: 06-23-75
Termination: 06-30-79
NSF Program Manager:'
Dr. AndrewR. Molnar
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NATIONAL. SCiENCE.FOUNDATION
WASHINGTON, D.C. .205'60

COMPUTER-ASSI,STED'DATA ANALYSIS

Dr. Melvin R. Novick
University of Iowa '-

Iowa City, 'p 52242

The Camputer-Assjsted Data Analysis (CADA) Monitor is a set of -

conveigsational-language interactive computer programs designed to aid .

both in the teaching of data analytic techniques and in the carrytng
out of analyses of real data. It is written in BASIC and has been
tra slated into. BASIC dialects for several different,computing systems,

.1

inc uding tw6 microprocessor-based systems. New versions of the system
are released annually. For relatively inexperienced persons, CADA
,provides the direction necessary to learn to correctly apply sophisticated'
-statistical techniques.; for the experienced user CADA providps the

51) ,

flexibility needed for a thordugh analysis.
- .

The final phase of this grant will facilitate the fulfillment of the
;,/ remaining original research goals of the project: the providing of a

.? Bayesi'an analysis for.non-conjugate prior distributions; the development
of extensive utility elicitation and statistical decision theoretic
components; the development of a geheral Bayesian Linear component
model; the exploration of CADA as'aprimary conputing tdol of a university
statistical'conSUlting center; the formation of 'a CADA users' .group;
CADA users' training session; and the continuing translation of CADA,
into major BASIC systems.

DeveloOment ih Science Education
SED77-18432
$188,400 '

Award: 09107-77
Termination: 06 -30 -80

NSF Program Manager:
Dr. Dorothy K. Deringer
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C - 20550

DEVELOPING SCIENCE CURRICULUM UNITS USING THE
'TEAMS-AMES,TOURNAMENTS INSTRUCTIONAL PROCESS

Dr. John H. Hollifield
Center for Social' Org. of Schools
The John§ Hopkins University
Charles & 34th Streets
Mtimore, Maryland 21218V

/

The Te ms*-GMes-Tournament (TGT) instructional process usesteaMs
end ga s in the classroom to increase student learning of basic 'skills
and info, ation. The procest has been shown to have.positivweffectt
on4student learning in math and languagearts, and TGT units for
these. subj is have been developed and disseminated. The objective of
this projec _it to develop TGT idstructional,matprials for junior

A_,Mgh,science units to help students acquire-a. firm science knoWledge
basepusMotivatingomore students to-continire.studies in science.

The activities of the projectinc162 (1) identifying units of
junior. high science appropriate for teaching by TGT, (2) specifying
learningb ectiv of the units. (3) writing TGT worksheetand game
items for Objective; (4) pilot.testirig worksheets and games,
(5) reVisi items and-objectives based.dn pilot results, <6) field
testing revised units, (7) making:final revisions,, and (8) dissemi-

AV natf-4gtough commercial publication.'through
,

The, materials produce will cover various science Units. (Astronomy,
bologyi_geolOgy, ener04depending,u,their appropriateness for teaching
with' TGT. Each developed unit will contain approximately five generic
objectives, 25 specific'objectiVes,.and 25. workSheets and gamesets.

A

Development in Science Education
SED77-19102
$168,000
Award date: 09/19/77
Termination: 02/29/80
NSF Program Manager:

Dr, Ruth E; Von Blum
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NLiktIONAL SCIENCE FOUNDATION
. WASHINGTON, D.C. 20550

DEVELOPMENT OF A GENERAL ENGINEERING TECHNICI)1 CURRICULUM:.r .

1

I

,°

Dortald.R. Mowery
Junior College District

of St. Louis
St. tow's, Missouri 63110

The goals of thi rojeCt are:

1, Design a currtc lum for,preparation of general engineering technits
n a tWo-yean, assotiate-d4ffee programs;

w °

f
2. Prayide trial implements ion of the curriculum and,course Materials

° for revisions;

3. I lemen the curriculum so that graduates could serve as technicians
in a ide ra ge of specialties, traueer to four-year programs with a

-minimus of disruption, and e4sily adapt to changes in industry
technology after graduation.

The project'during the past three years has prepared drafts of 12 of the
projected 15 study guides (100 page discussions presoting 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.

Ts final phase will concentrate on revision and completion.of the course
material' after field testing, and on documenting ways to facilitate the
adoptiortofthe curriculum by other schools.

ti

Development in Science Education
SED77-17935
$70,400
Award date: 09/28/77
Termination: 05/31/119

NSF Program Manager:
Dr. Gene D'Amour

C
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NATIONAL SCIENCE FOUNDATION'"
WASHINGTON. D C 2050

7 r

_EDUCATIONAL MODULES DEVELOPMENT' FOR THE NUCLEAR FUEL CYCLE

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

Thp puhmse of this project is to develop,throush a national com-
mittee with university and industrial representatives,a series of
educational modules to 'improve instruction concepts of the nuclear
fuel cycle (NFC). This is anarea of ever-increasing demand for
manpower and technical knowledge; at present there are ihadequate
ihstructiOnal materials and the present system for providing materials
cannot keep up with the changes. This project sets up a national
committee'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 various 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 covered by specific task forces. 4rTo 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
SED7.5 -04822

$140,000
Award: Q6-20-75 .
Termination: 09-30-79
NSF Program Manager:

Dr. Gregg Edwards

12/1978
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NATIONAL SCIENCE- FOUNDATION
ASHINGTON D.C. 20550

EDUCATIONAL COMPUTER-BASED MODELS FOR
SOCIO-ECONOMIC-TECHNOLOGICAL SITUATIONS

(E-COMSETS)

Dr. William E. Schiesser
Lehigh University
Bethlehem, Pennsylvania 18105

The overall objective of the program is to encourage the use of coml
puter-based modeling and simulation higher edlication, particularly
in those fields which have traditionally been nonquantitative, by the
development and dissemination of a series of mathematical models and
associated prbgrams 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
ease of use.

In the first Phase, computer models were developed by eight fgculty

participants (7 from Lehigh and 1 from Bucknell) who cooperated to
share, background knowledge and.a common methodology 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.

44
. A:39

Development in Science Education
SED77-14880
$339,600
Award Date: 09-16-77
Termination: 02-28-81
NSF,Program Manager:

Dr. Linda Kahan

12/1978



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

CONVERSION OF TEXT TO SPEECH FOR COMPUTER-AIDED INSTRUCTION

Dr. Jonathan Allen
Mattachusetts Institute of Technology
Cambridge, Massachusettg 02139

6

4tik project is directed to what is considered to be a serious problem
by developers and users of compUter-based learning systems--the
delivery of good-quality synthetic speech. The system will convert
unrestricted English text input to digitally-stored speech which can
than be output as natural - sounding messages.

The first grant (FY75) to the principal investigator, Pro essor Jonathan -

Allen, was to produc6 a'research prototype of the system. The two-phase
final grant, is to produoe a complete set of algorithms to convert text
to speech, special hardware to synthesize speech at the rminal and a
system framework which facilitates modular improvements. The final
objectiveis to produce an engineering prototype of, tile system that
will be optimized for performahce under field, conditions.

Work during the first phase has included conversion of the system to two
new computer systems (DECSYSTEM-20 and PDP-11/60), improvement of the .

pitch and timing algorithms and developing an implementation of the '

system in both' software and hardware that will be useful in computee-
based learning systems. The second phase will continue progress toward
the production of high quality speech and an impleinentation of the system
that can be used practicalliin CAI systems.

Portions of Allen's current syst have been transported to Professor
Patrick Suppes' project at the anford Institute of Mathematical Studies
in the Social Sciences (IMSSS)s. One of the.cont4nuing interests at IMSSS
is the use-of voice output in e CAI environment. Allen's work has also
been transported to Telesensor Systems, Inc, which has an NSF grant to
simulate aireading machine for the blind. To further enhance transfer-
ability a one-week summer cour e will .pe offered in June 1979.

Development in Science Education
SED76-81985
$464,600
Award: 08-01-77
Termination: '12:31-79
NSF Program Manager:Ilk

Dr.-Dorothy K. Deringer
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C - 20550

A MODEL PROGRAM FOR CONTINUING EDUCATION In CHEMICAL ENGINEERING

C
Dr., Karen C. Cohen.
Massachusetts Institute of Technology
Cam6nidge,'Massachusetts 02139

This'project's first phase was to explore a self-sustaining, cost-
effective program for practiclng engineers to: update their skills;
attain advanced degree levels of professional maturity; and modify
their career especially in middle years. This was to be done via
an academic-industry-professional society consortium for: delelop-
ment and exchange of instructional materials; delivery of problem-
centered, indiiiidualized education, and certification of skills
and levels of competency. Its features would ,be: 1)Modularity--
Activities and subject units structured for clear interrelations
and easyglocalipdaptation. Z)Multi-scale certifigation-- Forieach
small topic aiTbssment of person's knowledge and skills, and,
sepkately, levels of competency and problem solving. 3)Individual-
ized-- Low costs so individuals can pay own fare. Diagnostics
for self- management .of instruction. 4)National system-- The main
institutional actors will help in design system and set up an

)internal credits/debits for self-support. 5)Problem-Centered--
Peer teams,icase-studles, workshops for active competencies built
on self-paced units. 6)Multi-disciplinary-- Content was .in appli-
cation areas chosen for impact on'national needs. The results
expected are: a working consortium; two prototype programs, one

' energy-related in ,trial; the major components detailed so'ttlat-
they may be used by other projects--retrieval and accessing systems
to handle large numbers of modules and students, diagnostics for
selfouse, assessment of levels of competencfes, and procedures for
revising modularized adaptive materials.

Development in Science Education
SED74=-20092

$772,530
Award: 06-30-75
Terminatioh: 05-31-79
NSF Program Manager:
Dr. Gregg Edwards'

tt
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NATIONAL SCIENCE 'FOUNDATION
WASHINGTON. D.C. 20550

C,,

INSTRUCTION MATERIALS AND DELIVERY SYSTEMS FOR
AN UNDERGRADUATE CURRICULUM-IN PEST MANAGEMENT

FOR PLANT PROTECTION

Dr. D. L. Armstrong
Dr. Fred H. Tschirley
Michigan State University
East Lansing, Michigan 48823

Public and professional re- evaluations of pest control practices during
the past 20 years have led to ma/or changes in legislation associated
with pest control. 'These changes require the services of professional
personnel trained in modern concepts of pest management, althotigh
curricula providing such training are either absent or inadequate at
most universities. To ensure the development-oT such training that
will be useful ,to future employers and for adoption by other universities,
the Michigan-State University, has devised a curriculum divided roughly
into three groups and which includes 1) a new introductorY pes4
management course; 2) five pest-oriented existing courses; and 3) a series
of three new final integrating courses based on systems analy)is.
Included are a field practicum and an optional internship in agricultural
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 instructional materials, and-the use of their distribution systemp:

41,

Development in Science Education
SED75-20185
$299,810
Award date: 06/19/75
Termination: 11/30/79
NSF Program Manager:

Dr. Gregg Edwards
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... NATIONAL SCIENCE FOUNDATION
WASH I NGTON, D C 20550

PROBLEM-ORIENTED PHYSIC5'IN,STRUCTIO4

i7N 40

Dr.,Peter Sijnell
Michigan State University'
East Lansing, Michigan 48824 t

,

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
abatement, and effedts of radioactivity. Considerable experimentation
has gone on ftr establishing formats which, foster adaptability to many
different kinds of instruction, including traditional clatsroom work -4

as well as self-study or self-pacing; the results are being documented -
in a guide to authors and module-developers. Several moles of produc-
tion are being explored, including small honoraria and open competitions,
volunteer development, review and revision, and cooperative dissemination;
the results are be g'u'tter up. Surveys of appropriate literatures
on printing standards, re rieval-thesauruses, and a computerized

cti

Module Band inform service for, thors are nearing completion.

44)

-Development inScience Education
SED74-20088
$364;430
Award date: 06/19/75
Termination: 02/28/79
NSF Program Manager:
Dr. Gregg "Wards
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'NATIONAL SCIENCE FOUNDATION
1

WASHINGTON, D C 20550

CURRICULAR MATERIALS IN COMPUTER-AIDED SHIP DESIGN

Dr. John Woodward
The University of Michigan
Department of Naval Architecture
Ann Arbor, Michigan 48109

4A computer system has been developed in cooperation with the
Massachusetts Institute of Technology to serve as a tool in teaching
ship design' to undergraduate students. It will eventually consist
of a librar\ of computational modules, an executive program to aid
the student in.using these modules, supervisory modules, measure
of merit modules, and data banks. It is intended to-increase the
student's learning by increasing the range of alternitives.th
can be explored by making easy the repeated application of m sinv
of merit when design decisions are to be made. a.

The executive program called DEX has been developed and installed
in The University,,of Michigan and several computational,
have been developed. proposal 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.

Development in Science EdUcation
SED76-08438
$471,380
Award: 03-08-74
Termination: 06-30-79
NSF ProgramManager:
Dr. Gregg;Edwards
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'NATIONAL SCIENCE FOUNDATION'
'WASHINGTON, D.C. 20550

HIGH' SCHOOL- MINICO6IRSE ON CHRONOBIOLOGY

br Franz Hal berg
Un versity of Minnesota

neapol is , Ainnesota. 55455

j
The project would develop, test, and disseminate a two- to four-
week minicourse for high school biology courses that will include
conceptual tools foqiidentifying and describing rhythms, laboratory
exercises with plants and animals, and examples of applications in
.ecology, agriculture and health sciences, including loutrition,
occupational safety, and education. Course materials will include
a text of about 60-100 pages, student instructions for.laboratory
experiments and field activities with optional extensions, tests,
and a teacher guide that provides background readings, suggestions for
laboratory and field demonstrations, audio-visual presentations, And
coordination o these varied components. Content will be-validated

with national e is through thg International Society for Chrono-
biology. Material ill be piloted and revised with a few experienced
teachers in one or tw 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 arcoherentteachable
package.

Development in Science Education
SED77-18794
$90,000.
Award date:' 09/07/77
Termination: 08/31/79
NSF Program Manager:

Bill G. Aldridge



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

DEVELOPMENT OF RESOURCE MATERIAL,FOR INSTRUCTION IN'
USE., OF UNDERG1OUND SPACE

Dr. Truman Stauffer
Department of Geosciences_
University of Missouri, Kansas. City
Kansas City, Missouri 64110

There.is a definit6 need forpertinent factualpand practical infor-
mation on the use of the sub-surface. The benefits of sub=surface
locations have'in4uced dry and frozen food storAge, factories and
offices to use underground locations in the Kailas City area. ' Indus-
try has successfully used mined -out space for over two decades,
and the area is a natural labdratory'providing on-site learning situ-
ations for the s dy of underground space utilization. A course of
study ac uaints, tudents, both undergraduate and graduate, Kith ,

the ph cal, c ltural, social,legal, economic, and health factors
inherent in the use of sub-surface space.

A course in the "Occupance and Use,of Underground Spate" is fbetb
given in the Geography Department of the University of Missouri,
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 universities,
slidd sets, and a tape library of pertinent'discussions. It is
anticipated that current knowledge gaps will be filled'in and that
presently fragmented knowledge will be tied together: The plan is
to accumulate existing materials, supplement these materials during
the course offerings, selett areas where additional study is needed
Which will be ca ied on during the summer after each course is given,
incorporate selec ech supplementary materials and summer Y'esearch
into .a comprehensive source manuel, and then make this material
available by publication and distribution. -'s

I
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Developmentin Science.Education
SED76-101001 A.

$83,800
Award date: 02/02/77
Termination: 12/31/79
NSF Program Manager:

Dr. Gregg Edwards



NATIONAL SCIENCE FOUNDATION-
WASHINGTON. D.C. 20550

INVkNTORY OF COMPUTING ACTIVITIES AND RELATED DEGREE PROGRAMS

IN U. S. HER EDUCATION

J
Dr. John W. Hamblen
University of Missouri
Rolla, Missouri, 65401

Significant changes have occurred in computer systems technology
and use patterns since the two previous §urveys (1964-65 and 1969-70)
of cOMputing activities ill higher education were conducted. There-

fore, a third National Inventory of Computers in U. S. Higher
Education'will be mAde 0>collect data to provide planners and
administrators with accurate, up-to-date data on computlg activities
in academic administration, research and instruction. 7 e final

rOport will consist of two volumes. The first will be a publication
ofNthe tabulations and extrapolations of data similar to the earlier,

surveys. The second volume will consist of interpretative reports
on the status of academic computing by selected experts.
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Development in Science Education
SED75-17157
$213,300
Award.date: 05/22/75
Terminatipn: 08/31/79
NSF Program Manager:

Dr. Andrew R. Molnar
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

SELF-PACED TUTORIAL COURSES FOR MINERAL LENCE-METALLURGY DEPARTMOli

Dr. L. G. Twi'dwell
Montana College of Mineral,

Science and Technology
Butte, Montana' 59701.

Mineral Science'departments (Metallurgy, Mineral, Processing) in
American colleges and universities face a seriods an growing problem
in maintaining quality instruction under conditions OF limited
availability, of fa, 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, an,aTtlr-
native to the current and near-future critical' teaching problems.
Support is,'provided for the development of an experimental cooperative
project by experienced college and industrial personnel to offer
an additional teaching option to help alleviate this need. Indcviduaj
tutorial ,courses are developed, gtudent-tested, and presented over
a three-year period. These courses are at the-junior andsenior,
levels and, deal with Unit Processes in Extractive Metallurgy, including
1) Nydrometallurgy; 2) Pyrometallurgy; 3) Electrometallurgy; and'
4) Rate,Phenomena,in Process Metallurgy. The coordinators and staff
of-the courses include faculty from bdth MOntana College and thy.
University of Missouri at Rolla, as well as metallurgists from Ana
cbnda Com5any, American Metals Climax, Incorporated, and Kennecott
Copper Corporation. Plans are given for evaluation of the courses'
and dissemination of information' and results.

A48
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*Development in Science .EducatiOn
SED75-04821
$131,115
Award: 0e118-75
Termination: 05-31-79
NSF Program Manager:

Or. Gregg,Edwards'
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NATIONAL SCIthICE FOUNDATION
WASHINGTON, D.C. 20556

''DIAGNOSTIC ANb INSTRUCTIONAL SERVICES .

FOR UNDERGRADUATE.STUDENTS OF STATISTICS

r.

Dr,, Jerry, A. Warr

University of 'New H mp hire
Durham, New Kamp- 03824

f

Twd systems designed to improve the deliverY of instruction in college-
level statistics have been developed. ADiagnostic 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 Diagn6stic System pvesently.contains approxlMately 1500 items,
1150 with answers. Materials for the Resource System are presently
being r4iewed. Both diagnostic test items and descriptions, of avail-
able instructional materials wild" be coded with statistical terms that
will identify parameters, such as topic and level of difficulty, rele-
gant to planning individualized study programs..

,t D sse ination and-tgsting will take place via summer sessions and

sery d use of the systems in other schools. These 'Plans include a

'ix -we k session this summer at the University of New Hampshire-and
se of the system at Wright State University in Dayton, Ohio. At the

ummer session students will be taught by nationally recruited statis-

tics. instructors. Guidelines to assist both, instructors and stUdepts'
in using these retrieval systems will be prepared under this grant. .

1
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Development in Science. Education,
SED76-12191
$347,500
Award Date: 03-18-77
Termination: 10 -31 -80

NSF Program Manger:
Dr, Dorothy K. Deringer

.12/19,78
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NATION/111: SCIENCE FOUNDATION
WASHINGTON, D.C. '0550 .

DEVELOPMENT OF TEACHING MATERIALS FOR COMPUTER PROGRAMMING

Dr. David L. Parnas
. University of North Carolina

at Chapel Hill
Chapel Hill, North- Carolina 27514

'Professor, E. W. Dijkstra has set forth a radical new approach to pro-
.

gramming and the teaching of programming. One of the keys to 09 method
As the use of an unusually elegant programming notation that allows
algorithms to be constructed free frbm the altitrary'restrictiOs imposed
by conventional programming languages. The availabilitS, of, an imple
mentation of this language that is designed for use in' teaching is
essential to teaching this new programming approach to the undergraduate
level. This project will:

6
,-

(1) Develop a well-engineered teaching tool based on Dijkstra's language.,
(2) Develop,a course syllabus based on Dijkstres concepts but designed

for undergraduate students.
(3) Teach (on an experimental basis) a course on disciplined program-

s:ming using this syllabus and the prOgraMminb'tool.
(4) Compare the programming ability and uncierstqnding ofr.ttudents taught

using' the new apprOath and ;those taught in our present, more-con-
.

,ventional courses.
(5).Make both the teaching/programming'tool and the syllabus.availablgo3 f

to other universities for further testing. 5

Work duritt.the first phase of the grant has concentrated on designing --

t ;Input /Output scheme for the Dijkstra Prordmming-Language (DPL)
-on,deSi§ning the translator. To enhance transferability,the corn-

ier-Will be written in a subset of ANSI Standard FORTRAN and only
o e module of the compiler will be machine dependent.

ott

6

Development in Scien6e Education
,SED77-18518
$196:700
Award Date: 09-09-77
Termination: 02-28-81
NSF*Rrogram Manager:

Dr: Dorothy K. Deringer
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,NATIONAL SCIENC1/4. FOUNDATION
WASHINGTON. p C 20550

.DEVELOPMENT AND TRIAL OF AN INTEGRATED
UNDERGRADUATE SCIENCE MAJOR PROGRAM

Dr. Mark Pinsky1
Northwestern Unlversity
Evanston, Illinois 6020

The Integrated Science Program involves an accelerated three-year
B.A. curriculuM.focused on mathematics, physics, chemistry,. biology
geology anOttronoRy, includihg theoretical, laboratory, observational
and computational training. 1t, is designed for the superior-student
whO will have advanced platement 't hematics, Iff the fourth year,
after'receiving the B.A., the student will hive 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 understandihg of science

t
and experience. of a wide range of techniques and materials lead g to

worie:more influenced by national societal needs and.prOblem-sol 'ng
than is often the case with discipline-trained individuals. It is

hoped the program will serve as a national prototype and give under-.
.graduatesan overview of all the sciences and of mathematics in terms
of first principles, the.state of the art, and problems at the fore-.
front in science. rhformation about t e program will be published,
An journals; progress reports will be made via newsletter and teal-
nical publications in educational. lite ature; a syllabus of the courses.
will be made available at'no cost. .' 4

Development in Science Education.
SED76.-01243

$418,485
Award Date: 0625-76
Termination: 05-31-79
NSF Program Manager:

Dr. Linda Kahan

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

s.

DEVELOPMENT OF A COHERENT SERIES OF PARTICIPATORY EXHIBITS. FOR
THE PALACE OF:ARTS AND SCIENCE FOUNDATION EXPLORATORIUM IN SAN FRANCISCO

Dr. Frank Oppenheimer
Palace-of Arts and Science Foundation

' San Francisco, Califoritia 94123

The project invol'ves the planning, conception, development and fabrication
of exhibits that will provide a learning and teaching resource in the
physical and "life sciences. The objective i-s a unifted and versatile
resource that can be used fora 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 exhtbits as well
as an attempt to disseminate, through the establishment of a model and .

rough publishing material, the underlying pedagogical ideas and the
d tailed implementation of these ideas. The efforts .of the Exploratorium

volve an experimental ,approach as well as comliinfng the experience of
other museums, with expertise in teaching practices and curriculum
development at many differenelevels. Past NSF suppOrt has:resulted in
about 250 exhibits. The unique features that the Exploratorium has
contributed to exhibit pedagogiVwill be incorporated in the continuing
development. These features include: 1) An-underlying emphasis on the
phenomena and mechanisms of human sensory perception. 29 An intimate
Interweaving of the works of artists, scientists and engineers in the
exhibit material. 3)t'An openness of each exhibit that enables different
individuals. to become inVolved.and inventive at their own.level. 4) The
.selection of exhibits in such fl way that they can be used as interwoven
threads for a ,variety of learning in mini-curricula. 5)_The presentation
of each basic phenomenon in a multiplicity of contexts,in order that
the visitors can abstract an underlying wad[ of thinking about natural
phenomena.. 6) A consistent attempt to introduce new exhibit materials
only if they are'connected by same logical or experiential thread to the
other exhibits on display 7) Development of "recipes'] by which.educators
in other museums can duplicate Exploratorium exhibits in their own
institutions. Approximately 100 new exhibits will result from this award.
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Development in Science Education
SED72-05822

41,046,984
Award date: '04/20/72
Termination: 06/30/79
NSF ProgramManager:

Dr. Raymond Hannapel-
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NATIONAL SCIENCE FOUNDATION
VIASHINGTON, D C. 20550

DEVELOPMENT OF MODULAR. COURSES IN SCIENCE, TECHNOLOGY AND
SOCIETY FOR UNIVERSITY FRSHMEN AND SOPHOMORES

Dr.'Philip M. Becker
The Pennsylvania State University
University Park, Pennsylvania 16802

Pennsylvania State, University will develop 6 lower-level introductory,
one-credit courses in "Sciepce, Techpology and Society14for science and
engineering majors and other studentk-in sOente courses. They will be
modular and consist of a complete cduifse outline 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 progr4mmed and the
techniques for presentation will be those deemed most approprfate forAhe
subject,ivolved. fhe-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 campuses and
the Continuing Education Division of the University also will use the '

'material. EvaluatioP will be by special workshops: Contacts have been
made with representatiVes of the National Sciente TeachersAssociation,
AAASr and.the American Society of 5ngineering Education; among others, about
convening Sessions to discuss the STS material at their national meetings.
National-professional societies such as ACE, . IEEE, andASME are, other groups
which have been tentatively approached about7publicizing and distrlbution
of the modUles; It is also expected to place advertisements and articles
in professional' journals like the Journal tif Chemical ng'inee ring and the
Journal of College Science Teaching, and Physics Today.

Development in Science Eddcation
SED75-02993
$90,000
Award Date: 06-25-75
Termination Date: 04-30-79
NSF Program Manager:

Dr. Linda Kahan
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NATIONAL SCIENCE FOUNDATION
WASHINGTON D C 20550

EDUCATIONAL MODULES FOR
:JMATERIALS SCIENCE-AND ENGINEERING (EMMSE)

Dr..Rustum Roy
Pennsylvania State University
University Park, PennOlvania, 16802

This is a project to develop CTerative curriculum and instructional
Anaterials for the specialty fie s in Materials'Science and Engineering.

In addition to almost 40 modules (each covering the ntent of one or
two university or post-graduate level lecturehe field-test or
rewrite-after-peer-review stages a number of other activities have
been completed towards setting 4 wbat might be a continuing system
for improving 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
faculty surveyed to establish current practices and availabilities of
texts in the various topi,cs; and the groundwork has been leidifor
eledtronic and peer-reviewed publication of important new techniques
end theories.

During the, coming year, more modules will be developed and clustered
together to explore how they might be conveniently interrelated for use
both in classrooms and in continuing education situations. In addition,

basic procedures for an on-going community-supported activity will be,
explored to include means for 'setting priorities and'for inexpensive
distribution.

S-1r
A 54599

Development in Science Education
SED-77-14149
$296,580
Award date: 09/1 /77
Termination: 05/31 0

NSF Program Manager:
Dr. Gregg Edwards

12/1978
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NATIONAL SCIENCE -FOUNDATION
WASHINGTON. 17.C. 20550

.

GUIDEBOOK FO THE IMPLEMENTATION AND THE USE OF COMPUTER GENERATED
GRAPHIC 0 SPLAYS ill THE UNDERGRADUATE MATHEMATICS -CURRICULUM

4.
Dr. Gerald J. Porter
University of Pennsylvania
Philadelphia, Pennsylvania 191.04i

Tbmeinitial enthusiasm towards the us4o.f computer generated graphic
displays in undergraduate mathematics education has not been followed,
for the most part, by the experimentation and development called for in
the recommendation of the 1907-Nathematics Panel of the Conference on
Computers in Undergraduate Edueation. An important element hindering
progress-in this field is the lack of communication on this subject.
Virtually no documentation is available to -help the neophyte graphics
user in mathematjcs. There has been no written evaluation of which
applicationswo0 a'nd which do not There if no guide to pitfalls.
There.are no estimates of costs.

The proposers planNto experiment with graphics' equipment at the University
of Pennsylvania and try to answer such questions. In additidn 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 written for wide distribution. This monograph
will contain information about the use of computer generated graphics

--in undergraduate education, information about available hardware and
software, sample modules which can be adapted for.use at other schools,

,and a general bibliography, on related topics.

Development in Science Education
SED76-20654
$68,200
Award: 07-19-77
Termination: 12-31-80
NSF-Program Manager:

Dr. Dorothy K. Derringer
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NATIONAL SCIENCE FOUNDATION.
WASHINGTON. D C 20550 .

DEVELOPMENT OF INSTRUCTIONAL MODULES ON THE ENVIRONMENT

Dr. John J. Holleman
Pfralta Community College District
Oakland, California 4610

The Peralta Community College District and the League Innovation
in the Community College will' develop interdisctpl ry instructional
materials in science education focusing on the hu n being's impact
on specific environmentally imtrtant areas within the continental
United States. The first phas of this project will be a trial effort
to develop materials for two such areas. Ten instructional modules
will be prepared along with a <somewhat lancer number ofnicro-modules
which will in turn be field tested and revised. Both of the trial
areas will be on the west coastaand they will be prepared at 10-14
dayrsummer sessions by faculty members working in, interdisciplinary
teams. The materials produced will be processed and catalogued and
disseminated to forty-eight community colleges that are members of
the League.

Development in Science Education
SED77-17962
$111,500
Award date:, 09- 1.6 -77

Termination: 06-30-79
NSF Program Manager:

Bill G. Aldridge

,
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NATIONALtENCE FOUNDATION
WA INGTONI. D C. 20550

DEVELOPMENT OF CURRICULUM AND-INSTRUCTIONAL MATERIAL IN APPLIED:SOCIOLOGY

r;.

pr. Ji*-Nehnevaja
:University of Pittsburgh-
Pittsburgh, Pennsylvania 15260

Initially the grant provided support oYinstructibnal materials for an

M.A. program in Applied Sociology, emphasizing the case study method.
NSF funds were used primarily for staff salaries, visiting lecturers and
consultantst and partial support for stipends for supervised internships
Outside the university setting. An amendment was made to permit support
for an additiothal year to complete the preparation of the instructional)
materials and permit experimentation with videocassettes and give partial
support for a terminal workshop conference in the fall of 1.976. The final

award will allow adding three additional participants to the, conference
roster and provide "funds for editorial work in preparation of the conference
proceedingsifor publication.

,

Development in Science Education
SED72-07748
$12/015
Award Date: 10-11-72
Termination Date: 03-31-80
NSF Program Manager:

Dr. Lin a Kahan
;
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NATIONAL SCIENCE FOUNDATION -
WASHINGTON, D_C. 20550

. .

DEVELMENT OF A COOPERATIVE GRADUATE PROGRAM
IN DGrNEERING AND.PUBLIC ADMINISTRATION

/2

J. I. Weindling
'Polytechnic IdStitute of New York-
Brooklyn, New. York 11201

This project contemplateld the development if 'a :joint graduatewprogram
in Engineering ari in Public Administration leading to a dual Masters

.degree after two years of full-time study. This program is intended
to develop competent engineers who can:assLime role in those segments

i4
of government and industry whidh are largely cerned with problems/
of public administration and where in the pas the influence of the
,engineer in planning andecision making has been highly liTited. The
program, which will be op n to qualified applicants with an undergraduate
engineering degree,' will e conducted jointly by the faculties of the
School of Engineering and Cience and the Graduate School of Public
Administration. It will at mpt to bridge the gapp between these fields
notonly by course work in both schools but also by the introduction of
a joint "project" course, by the addition of case study material, and
byjoint4eminars 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.

!il Development in Science Education.
SED71-04472
$128,985
Award date: 10/07/71
'Termination: 06/30/79

Program Manager:
Dr. Gene D'Amour
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

,..
.

11,

DEVELOPMENT O LABORATORY AND LECTURE MATERIALS
FOROCEANO$RAPHY TEACHING 't

Dr..Robert.A. Phinney
Princeton Univertity
Princeton, New Jersey 08540

Two tasks are planned, to provide materials for use i teaching
.Oceanography' * college or university") rfonspecial s. (1) '4 series

of computer-generated movies are being developed to provide irTuS-
tration of a variety of dynamical phenomena in physical, chemical,
and biological oceanography. These are done using the advanced facili-
ties of the Geophysical Fluid Dynamics Labor4gry, ROAA, and inClude,
such phenomena as surface and internal wave motion, propagation of
dispersed waves, tsunami propagation, development of a thermocline,
geostrophic flow, the development of an algal bloom and consequent
anoxia; throughout the CO2 in the ocean-atmosphere system. (2) Comore-
,hensive'niulti-disciplinary data sets are being assembled for three
critical and contrasting regions: the New York Bight, the South Florida
carbonate platform, and the Southern California coastal ocean. These

compishensive geological, hydrographic chemical, and biological data
sets 'form the basis for integrative laboratories, angrare 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 instruction at all levelS.

t
Development in Scicrice Education
SED77-18816 '

445,800
Award date: 99-06-77
Termination%102-28-79
NSF Program Manager:

Dr. Ruth E. -Von Blum
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NATIONAL SCIENCE FOUNDATION
s

WASHINGTON, (5C .20550

DEVELOPMENT ANIILDISTRIBUTION OP PRINT MODULES
FOR MANUFACTURING PRODUCTIVITY EDUCATION

Dr. Joseph E] Gomayel
Purdue Uniiersity
West Lafayette, Indiana 47907

E.

This project will develop and distribute print module tYpe_learning
units which can be u§ed by academic and continuing education curricula
that deliver educatioh-op topics associated with manufaqpiring
productivity. These modules' will emphasize the modern' foften computer- -

0, based) aspects of manufacturing technplogy (engineer ng) which textbooks
do not contain.

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_2kth NSF
support, and known by the acronym MAPEC (Oanufacturing Pitattivity
Education Committee), has progressed according to its proposed schedule:
eighteen modules are now in production. (4°

The continuation work will include the creation of additional modules and
the deyelopment of a data base management swim information source

on manufacturing productivity education materials'ih addition to the
further improvement of a well- working steering committee task force
organization..

-
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Development in Science'Educatiw'-
SED75-20464
$257,970
Award date: 07/22/75
Termination: 02/29/80
NSF Program Manager:
'Dr. Gregg Edwards
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NATIONA1, SCIENCE FOUNDATION

I.
WA4INGTON.Q.C. 20550

MASTER OF SCIENCE DEGREE IN APPLIED MATH

Dr. R,l chard C. DiPr.ima

/Dr. William E. Boyce
Rensse/ier Polytechnic. Institute
Troy, New York .121-64-

MATICS

, a.

The master of science degree in. mathematics fas traditionally signified
the cdmpletiorrof a course of study to prepare the student for Work in
academic _surroundings. This. proposal requests supportfor the develop -
ment of a program of study leading to the master of sOlgence degree in.
applied mat4iematics that is specifically planned-fofIstudents who intend
to work out of academia, 'that is, An industry or government. The,
most important innovation is the creation-of a course on "mathematical
modeling" at a high'level of sophistication. Suitable text materials
will be prepared-from transcribed notes.sincersatisfactory tent materials ,

are largely non - existent. Part of the instruction in this case will be
providedTby active-practitioners of applied matherhatictlin industry and

..government as parts of teaching teams. Cooperatiim 'work -study programs

\and internships, as well as yisiting_facultyl:Mill. constitute an inter -
active program between RPI, government, and industri: 'In addition to
mathematical modeling, other degree requirements will be drawn up to
assure that each graduate has a sound knowledge of at least.onefield
ofapplication, and of the mathematical methods currently useful in that
field.

An advisory committee of mathematics-practitioners from industry and
government, sand mathematicians7from other universities or national °

professional societies, Will be formed to "help Adentify new areas of
xapplicWon, sources of -passible industrial support to acid in ma- king the-.
prograeself-sustaining and possible lecturers for the courses. The
course materials will be made available nationally and the program will
be 44scussed via appropriate journal articles. and lectures at prcfessionaj,
meetings.

Air

Development in Science Education
SED75-03520
$176,000

. -Award: 02-19:75
Termination: 05-31-79
NSF Program Manager:

Dr. Dorothy KI,Deringer

12/1978



NATIOtgAL SCItNGE FOUNDATION
WASH I NGTON , D.C. X20550

-

THE PREPARATION OF SUPPLEMENTAL INSTRUCTIONAL UNITS BASED
ON CURRENT CRUSTAL RESEARCH FOR USE Irk GR4DES 8-10 ,

.4

ber

Dr. Edward C. Stdever, Jr.
Southeast Missouri'State University
Cape Cirardeau, Missouri 63701

This project is for the development, as supplements to existing
ft Curricula in grades 8-10, of a set of "l -3 day instructional units

which are based on current scientific research into the composition,
history, and'processes of,the euth's,crust.and.the applications of
thl,s fmpledge *Vman's aktivft pies. This roject is intended to
p0Vide one model. for. ihortening the time lag for translation of ,

ongoing reseatich into useful classroom WerialS. Supplertents will

be designed to be low cost, actiyity-0 nted, adaptable to 'a variety
of subjects and' will stress human implicationS of content. Developmen
will be :conducted at several sites by teams consisting of researchers
knOwledgeabie in current work in crustal-evol ution , .1deal classroom
teachers, and ther,xperts. )

Devilment in Science Education,
2 SED 7- 8539 - g

SED78-25104 '1

FY 1977: $321,400
FY 1978: $172,540
4/ard Date: 8 -22 -77

'Termination Date : 7,41-80
Program Manager:
r.'tinda Kahan
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NATiOAAL SCIENCE' FOUNDATION
WAqHINGTON, y.C. 20550

-k

UNIVERSITY...LEVEL, COMPUTER- ASSISTED INS (CAI) AND
COMPUTER-GENERATED SPEECH IN MATHEMATICS

r . )

Dr. 'Patrick Suppes ,

Stanford UniversitY
Stanford, California 94305

This prOjec is .concerned with performing research on computer-based.-
instructto (CAX).in university-level courses, and with 1) the levelop-.
ment fficient computer-based procedures for informal mathematical-
proof and argument, and 2) the development of effective computer-

.

generated Speech.

"Informal mathem ics" is an essential part of much university-level
'science instruc t such as phemittry, physics, economics or statistics.
Thus, a student ould be able to present 'proofs to the computer- in
a way that is comparable to usual mathematicaj practice. As 0 result, .

one part of this project will develop improved.and efficient student- 4

machine proof ptocedures. Particular features of the_researchWill'be
the global structure of'proofs, methads,for planning 'proofs and an
interactive theOem prover.

_

i.

At the present time, most CAI works principally through the use of
print materials: The' use of computer-generated audio will make CAI
more practical; therefore, work will be -conducted on hardware and
systems with speech gutputs to make them mere natural for thd student
user, and the Voice Oriented Curriculum Author Language which will be
made more efficient f6r the curriculum author:s. 'Emahasis will be
placed on providing more realistic sounding domputer-generated sentences.

Developm\.ent i 'Science EdUCatiati
SED77-09698
$701,000
Award date 08-08-77
Terminatigh: 12-31-79'

iNSF Program Manager:
Dr. Andrew R. Molnar

r.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C:. 20550

EVEORMENT OF SELECTED UNDERGRADUATE COURSE MATERIALS
- IN APPLIED MATHEMATICAL MODELING'

.

Dr. Edward Beltrami
State University of New York'at Stony. Brook ..

Stony Brook, New York 11794

The purpose of this project is to develop a set of new undergraduate
modules inibpplied mathematics directed towards sensitizing students
to problems of current societal interest not presently encompassed by
traditional mathematical education. The resultant modularized
materials will consist primarily of case experiences, with each .
illustrating a significant mathematical modeling idea and its ultimate-
.use. These materials are.designed.for studentslikely to select
concernsin the public seOtor. The, areas' to be encompassed 'by these

modules include population growth and demography, municipal services,
health care delivery, ecology and environment, and regional growth.

4

°Development in Science Education
SED76-05433
$131,700
Award: 11-19-76
Termination: 04-30-80
NSF Program Manager:

Dr. Dorothy K. Derifiger

A 64
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NATIONAL SCIENCE FOUNDATION
WASHINGTON.. D C 20550I..

,MODULAR MATERIALS ON SOCIO-TECHNOLOGICAL NITEMS AND ISSUES

.

Dr. Thomas T. Liao
State University of New'Ydrk at Stony Brook -

Stony Brook, New York 11794

A set of 10-15 case stu, es will -be developed and disseminated to other
engineering colle. Each caie study will focus on a particular
9ationpl soci echnological problem of current and future importa,nce.
1epre ntativ,= topics are individual water conservation, building access .

,fdlOthe ha , capped, home fire protection, and high-speed ground,
transporta on..

The case studies will be used both tobroaden the lease of engineering
education and to. strengthen the-educItion of non-engineering students
fontectinologi al literacy., They will beippropriate for Curses' in

°WO*.., tip re,. limi okundergraduate-egineering. 14ey willIalso be
°Pr .' , r

usable in-eng eering,,Courses for students it1 the-liberal arts-or in .

professions not heavilybased onthephysical sciences. To satisfy both'
markets, each stUdyl.will be in three parts: (I) an information-reference
docuTerA descriging the history and model of the probleth and the situation
in other-nations, (2) an engineering extension with probleMs suitable for
engideeHmg students,.. and Dra non-technical extension stressing public
options, decision possibilities, and technology assessment.

,

.

Primarily tn Printed form, each study will'be designed for,use in a
recitation section under the direction of a relatively untrained teacher
or graduate student. Thus, each case Study must include both required
information and discussion questions.and studnt activities.' ,

Development
SED77-19298
$131,170
Award: 09-19-77
Terminatidn: 02-29-80
NSF Program Manager:'

. Dr. Dorothy K/Derint

in Scienie Education

A -6 5,
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NATIONAL -SCIENCE FOUNDATION
WASHINGTON. p .c . 2o5po

.

COMPUTER-ORIENTEDJEACHING MODULES IN GEOCHEMISTRY ,

7-N

Dr. Philip C. Goodell
University of_Ipas, El Paso
El Paso, Texas 79968

This project is designed to produce integNted,teacWiqg modules on
selected'tdpics in geochemistry. These modules provide simulated.
geochemical systems with which students interact as a mechanism for
understanding geochemical processes. This interaction is provided
by the incorporation of computerized data analysis with both numerical
and graphical output.

Topics being treated by the teaching module bility relations
as determined by thermodynamic parameters, geochemical prospecting,
and geochemical cycles. The modules are'being tested and evaluated
in factual teaching situations. Final 'oversions will be publicized
and made available.to the teaching. community. The development.and
utilizatidn of thee modules it is hoped will provide an effeyive
teaching medium for, graduate and undergraduate students.

c-

ai

.ar

\

Development in Science Education
406ED77:185201
116,500
Award date: 09-16-77'
Termination: 03-31-79,
NSF Program Manager: 't

Dr. Ruth E. Von Blum

4 ,
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NATIQNAL SCIENCE FOUNDATION
WASHINGTON. D CI' 20550

SERVICE-ORIENTED OPTIONS IN MATHEMATICS
o

Dr. Donald Bushaw
Washington state University
Pullman, Washington 99163

Washington State University will initiate a four-year project, to be
coordinated with a similar -project at Clemson University, to develop
an alternative doctoral program for matfrematicians contemplating
ckeers in business, industry, and government. Graduates will not
-oilIty be prepared in core mathematics, but will have expertise in
dealing with technical problems arising outside of mathematics.
Distinctive features of the program include training in a non-
mathematical option, interdisciplinary courses and seminars where
emphasis is plpced on active involvement in mathematical modeling;
on-campus and off-campus int%rnships; and doctoral dissertations
showing research competence with problems in which mathematics is
applied to significant "real-world" problems.

A67

Development in Science Education
SED75-17322
$204,895
Award: 06-25-75
Termination: 05-31-79
NSF Program" Manager.:

Dr. Linda Kahan

12/1978



NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 20550
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PHYS.ItAL PROCES§ES.:INJERRESTRIAL AND AQUATIC ECOSYSTEMS,
,

)

41 Dr. Douglas G. Chapman
University of Washington
Seattle, Washington 98195

.1
7.

This is a project to develop an interdisciplinary study program at the
advanced undergraduate aid graduate le),els addressed to the needs
and focusSed on a quantitative description of physical processes in
biological systems. It is intended to complement and strengthen
ongoing 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
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 at a set of modules which emphasize
the classical theories of thermodynamics, irreversible thermodynamics,
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 ecologists but sub-
stantially to reinforce modering researth programs in ecosystems in
North American universities. It is also akpected to contribute
considerably to resource management, one of the primary objectives of
the tenter for Quantitative Science when it was originally estdblished
'under a Ford Foundation grant:

4

4-*

Development in Science Educationl.
SED74-17696
$457,800'

,

Award date: 05-31-74
Termination: 09-30-79
NSF Program Manager

Dr. Ruth E. Von Blum

A 68
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NATIONAL SCIENCE FOUNDAITR3N.
WASHINGTON, D.C. 20550

GRAPHIC TECHNIQUES FOR.TEACHING
STATISTICAL CONCEPTS AND PROCEDURES

Marshall J. Graney
Wichita State University
Wichita, Kansas 67208

Eight ins ctional packages will be developed to teacI'undergraduate
social s lence'stulents certain statistical inference O'Focedures 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 t at will be used at
the start of the project for initial evaluation wh.ch in ur will
supply inputs for,further developments. The evalu tion pl includes
an experimental design to compare learning effectiveness of raphic
methods with more traditional methods, and also involves the use of
survey_guestionnaires.\Dissemination will'be accomplished through
publications, workshops, and 9ther channels existing in interested
professional organizations.

(.. Development in Science Education
SED77-181&",

800
Awa d date: 09/08/776
Termination: 03.01/79,
NSF Program Mang9r:,.

Dr. Gene D'Amo

A 69
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

SOCIOTECHNTCAL SYSTEMS DESIGN PROGRAM

Dr. Quaid Nadler
University of Wisconsin - .Madison
Madison, Wisconsin 53706

The provam involves a coheSive set.of,(Courses iff engineeryg topics,
specifically arraqbed fdr seniors, and graduate students in the social
ciences. -The chief objAtive is to.translate engineering systems
and tethnolou concepts into nonengineering contexts as tools for
social scientists, Special courses, particularly one in "system y, .

control-modeling, will be developed. Students will be trained.to d

titt

'with societal problems which have a consfiderabl engtneering,coppone

And an effort will be, made for a senior conce ation. Aylinor wil be /
offered at the'Mastenes level for' sociA) scienc majors, a a joint°

or dual Master's in soci 1 science and/or engineering will be established.

It is planned to have io al input by using a national evaluation

and to distribute mat( s nationwide after they have been tested.
:Component, to dissemi in ormation,on.the.courses and concepts,...

A 70

Development in Saence Education
SED75-17159

.$153,310
Award gate: 06/16/
Termination: 01/3118

t. NSF Program Manager: A
Apr.. Dorothy. K. Deringer

4.1211278
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

THE W ESTER POLYTECHNIC INSTITUTE PLAN

Dr. William R. Grogan
Worcester PolytechniC Ins itute
Worcester, Massachusetts 01609

es,

Funds from this grant support in.part the implementation at"Worcester
Polytechnic Institute 1WPI),,Worcester, MassachusettS, of the "WPI
The "Plan" is a unique, innovative, educational scheme which permits a
completely lexible edugartional'program-taflored.to-the.goalsand needs,
of the ind idual:studeht. Traditional degree requirements of credit'
agrMmylati arejabolishedunder the Planand,in their stead each student.
demonstrate .competence,in his- chosen field. The new degree requirements
include dem nstration by-the st4dent of, his competency in his major field

,.by means of a comprehensive examination research work on two projects,
one in the major field and one in n actiy1,6 which relates technological
advance to human need; a d demon ratiOn of cbmpetence in-a minor program.
Funds froM-the National cien FoOndatith will contribute to four major
aspects of the "Plan": 1) the development of an advising syttemand the
training of faculty advisors; (2) the development of student projects for
independent stmdyi (3). the development of comprehensive examinations to
test studentcompetenCy in major and minor fields; and (4) evaluation of',
the program. .

-

The potential effect of 'the WPI "Plan" is two-fold: (1) itwil completely
thange'the organization of the edutafional-pr gram at WPI altering the
roles of both facility and,student; and (2) it will grant to the student
the responsibility for developing, with. facul y guidance, his .own,
individualized,

r
academit.prograM which will lead OM to'his.degree.

5

o

Development in SCience Education
SED727064441,/
$1,211,500 0.
Award:- 05-15-72
Termination: 05-31-79 r
NSF Program Manager:'

Dr. Dorothy K. Deringer
S
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,.CONTINUING EDUCATION

FOR

SCIENTISTS AND ENGINEERS. (B)

American Chemical, Society 1

American Society foriEngineerinducition / '2

AAMI (Association'forthe Advantement of Medical InstrUmentation) 3

AsSociation of Media-gased-Continuing:Education : 4

Battelle Memorial.Institute .' 5 .

Battelle Memorial.pst.itute : --5' ;, it.'
6

Ca1ifornia.State University, Long; Beach y 7

California State University, Northridge 8 ,

UriiversitY of, California, Derkoley. ..- 9

University of California, Los'Angeles - 10

Cooper arid Company. - 11

George Mason University 12

Harvard University 13.

Industrial Research InstitUte Research Cdrporation 14

University of KentucXY' 15

Medical iversity of South Carolina 16

Universi of Missouri '.
17 y,

)
National ineering' onsortium, nc.. 18

North'Carol -State iversfty .
19

Pennsylvania tate,Uni ersity v 20

Pennsylvania State"University 4 21

Polytechnic Institute of New-York 22

Rockwell International
.

23

Univerrty of Wisconsin-Extension 24

University of Wisconsin; Oshkosh '25

'
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NATIONAL SCIENtE FOUNDATION
WASHINGTON, D 20550

MULTIMEDIA USER-CONTR D MODES

OF CONTINUING EDUCTIONTION I HEMISTRY

Moses Passer
American Chemical Society
Washington, D.C. 20036

The American Chemical Society proposes, on the basis of its experience
with a variety of continuing education programs, to develop a syserrii
for designing, producing, evaluating, marketing, and distributing
coRtinuing education materials in chemistry that are extensively
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 discretion and Ader
the control of the, student -user, without precludilll their use for 4

group instruction. -As an important element of the project, extensive
documentation, and appropriate softwa e materials will be made available
to assist other societies who desire to initiate programs to produce
similar continuing educaIlgon material in their respective disciplines.
Modes of instruction include compute assisted instruction, color
videocassettes, audiocassettes, films, and/or printed material: Each
of the 10 or SD units will be comprised of 16-24,holvrs of ,instruction..
Educatiole Testing Service will devise tests to determine satisfattory
masteryW the students of the material presented, In-plant field-testing

-!--,of the suitability and yalueof the, units will te made by a few employers
kOndustry, goVernment agencies or by-T6t41, ACS chapters for testing,

outside. the employment environment.
'Continuing Education
Development in Scien e ducaton
SED74` -20727,

$839,135-
Award date: <

-06/28/74
Termination:\ 06/30/80
NSF Program Manager:

Dr. Gene D'Amour
"6.

2/1978.
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NATIONAL SCIENCE FOUNDATION

D C 20550

FIRST WORLD CONFERENCE ON CONTINUING ENGINEERING 'DUCA ION

Professor John P. Klus
AmMfican Society for Engineering.
Education/Continuing Education
Studies DiVision
432 N. Lake Street
Madison, WI 53706

The First Wor10 Co4ference on Continuing Engineering Education,
scheduled for P,Oril 25-27, 1979, is being sponsored by UNESCO;
the Pan Americap'Health Organi4ation, the American Society for
Engineering Education, and the University of Mexico. The con-.

erence is desigried for continuing edkation directors in industry,
governMent, professional societies, -and universities who are
,interested in developing, peoMotimg, and conducting continuing
education programs. Presentations will be made by persons actively
working in th&field from all parts' of the world, The three-day

' conference has been designed,to allow for formal presentitions,
individual workshops on special topics, and special interest group.
discussions.. Conference languages will be English, Ftench, and
Sprish. Proceedings will be prepublished'in English.

os.

Continuing Education
Development in Science Educations
SED78-21854
$36,310
Award date: 09/25/78
Termination: 09/30/79
NSF Program Manager:
Dr. Gibe D' Amour'

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

CONTINUING EDUCATION FOR EMPLOYED CLINICAL ENGINEERS

Cesar. A. Caceres
AAMI Foundatitn
Arlington,'Virginia 22209

r

An initial study will be undertaken to determine the extent and degree
of current oppOrtunity,.need and.POential for continuing education
,for clinical engineer5 employecPin hospitals non - academicand other

<--organizations. , TOisfis to be followed by the development of a work-
. shop/conference tt specificklly.address the findings of, thikinitial

study in the project. Throughout the project each step will. be reviewed
-by an advis y ody representing the fields involved. 'Additional

evaluation '11 be by "polls"'taken during_the project and at its con-
clusion to onitor impact in the area. It is expected that the problem
definition and analysis will produce recommendations and sbggettions
sOitable for public dissemination and policy discussions. A Proceedings
and an analytical review based on all input will be published
commuaicate'thete ults.to the maximum 'interested audience. The Major\
goal,is to provide transferable model for continuing education in
'OTilar ar4as of 6110-leering Where there isa geographic 'dispersion
or' lack oflkommunication among employed enginTrs of.similar speciali

(F

Continuing EdbbatiOn \,
Development in Science Education
SED78,--21,9-37_.4, -,-- s-

,-

-;-,-

o 4$551-446.4.: --r, ,,,,

, -Award date: 09/25/78-.-

-- Termination: 03/31/81
'NSF. Program Mariager:

Dr. Gene D'Amourx

1
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

1

'UNIVERSITY CONSORTIUM TO INCREASE' NATIONAL thICTENESS OF

-.'.'A.-

q,
.'' CONTINUING EDUCATION FOR.ENGINEERS 2---,)

q

.

O

Charles R. Vail -

Association. for Media-Based Continuing'
Education-for Engtneers; Inc. (AMCEE)

Georgia. Institute of Technology
Atlanta, )Georgia 30332

C\-'-:--..., . t , `.

The AssociltioePror Media-Based Continuing Education for Engineers,

Inc. (AMCEEl'is consortium founded by twelve charter- member

di
universities-,(n w expanded to seventeen), forMed to increase and
improve, natio wide, the range and effectiveness'Of continuing
dducation for practicing engineers, through coordination of their
efforts in tlie management; development, and delivery of video-based
instructional materials: Funds for course and teaching materials.
development, are provided by a revolvingLf4ld grant from the Sloan
Foundation. Other-start-up and organtzation-deyelopment.costs 011
bg borne in part.by-theRSF grant.

:

SpecifccallAAMCEE will work osely profestional,
societies and practicing engin ers to determine tontinuingeducation
needs and to provide informati n and guidance to member institutions. .

A few modest surveys will be arried out early in the project 4

mec4anism deVetoOd for exch ge of information, and Materials mpg
member institutions. Conferences will publicize existing mateciats
and 'explore ways .to share them.-gWays besought to assist member ,a

instititions in distribution,effortg, and,toproglen'the,Uer base --
i.e.; to react' engineers working in areas remote from AMCEE inStttu-
tional distribUtion systems. . ..

The overall objective is to guide and promote the,dem 1
expansion of a twork of institut4ons engard,injhe
based -instruct' 1 materials for delixery of oontinui
for-credit and not -tor- credit, to 'abroad range of prac
engineers.

,A

B

rptinuing Education.
Development in' Science
5E077-22909
$135,771 T.

Award date: 05/24/78
Termination/311.79
NSF Program Manager;
Dr. Gene2D'Amou,

4 1.
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NATIONAL SCIENCIs FOUNDATION
W IkFIINGTON10 C -2050'

A SURVEY OF CONTINUING EDUCATION FOR NONACADEMIC IENTISTS AND FNGINEV011uk
PROVIDED BY INDUSTRY AND GOVERNMENT,

^I.

Dr. Girdrd W, Levy
t Ba4e1 1 e Memori al Ins ti tute.'

\Colutieus, opio 4B201

,

Thexgoal 'of the pOject is to,essess the nature and extent,of continuing
.education for 'nonacademic scientists and engineers ,suppotted by induttry
and government. To accomplish this goal.,a nationajcsurvel of industrial

-I and governmental -organizations employing scientists .and.-engineers -will be ,
conducted. The Survey focus on 4a))-magnitude of continuing educaltion

(b) type and extent of organizational support for continuing
education-actintics, and (c) eMployee mottleations for participation in
conti 'ng edUcatidn, and degree of satisfaction:With participation."

This .study is designed to provide a useful souru,. of information o
persons., concerned with the careers of,scientW and engineers.

.
.%!

t

Continuing; Education .! ,

DeveloPMent in Science --Edication.:4' °-

-. Sr,ED77-18.565 ,

$98-,l33 ',
.Awardci4te,; 09/23/77 .

k

. , .
.". Terniinationir 01/31/79 .

,'NSF PYograh Mafiager:. ..-' Dr. G end D.'Amour
1 J..

te
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NATIciNAL SCIENCE FOUNDATION
WASII I NGTON.. D.C. 20550

NEEDS ASSESSMENT OF CONTINUING EDUCATION DELIVERY SYSTEMS FOR' SCIENTISTS

AND. ENGINEERS EMPLOYED IN SMALL,' GEOGRAPHICALLY-DISPERSED PLANTS

Lawrence q. Welling
Battelle Memorial Institute,

Columbas Ohio 42361

The objective of the proposedvork_is threefold: (1) to identify and

define the continuing edOcation needs of scientists and engineers employed

in small,. qepgraphically-dispersed Andustrlal-plants; (2) to determine

if the-identified,continuing.education needs are different frouLthose

of scientists and engineers employed in urban-based industrial plants,

both large and small; and (3) to identify and,define the delivery systems

used to meet the continuing education ne ds of scieptists.and engineers

Cr
emplOYed in small, geographically"-disper d plants,,t 'i4,

-Tasks to ,be performed in conducting the stud,y,am. (1) Develop survey
Instruments and prepare'suryey,materials, (2) Select a sample df establish-

mfffts,'(3) Implement'the data Manageme9t system, (4) Conduct the pretest,

(5). Conduct the 'full` survey, and (6) Analyzemend interpret the data

This stayy/ill.provide a useful 'source of information for persons con-

corned with the delivery of continuing education to scientists and

engineers. Those involved with the delivery-ofr.continuing education will

benefit from the study.. 'The results of the study will be an impoitant'

step fn the formulation of policy and/or programs to improve the continu-

ing education delivery systeMs for scientists and engineers employed in

small, geogAp lly-ditperled plants.
'

Continuing Education.
Development in Science Education
SED7.8.-21943

77,908* *,

AWard date: 09/29/78i;
Termination: 05/31/80
NSF Program Manager::

Dr. Gene D'Ameur,

',12/l978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON D C 20550

REGIONAL WORKSHOP-FOR CON NUiNGEDUCATION OF WORKING-
LEVEL SCIENTISTS tw THEIR ,SUPERVISORS

Roger D. Bau
School, of Natu ciences-
California State dniversity

Long Beach
Long, Beach, Californ5

)33

2

''A three-day workshop for working -level scientists and, their supervisors
will be held to provide for an assessment of the anticipated continuing,
education need of these indivfduals.:.Jhe first day of the workshop
will 'involve the working-level sctentittsir theilr.own needs assessment
of their perceived desirability offurther'education and training.
They will be given as. Much freedomit,RosSpaiLin suggesting possible
solutions totheir problems orremainingcurrlet 'in their working
situations, Particillanis will. be drawn froM,e5perienced scientist inf:

.all of the Major areas of natural science. :University facultiwil be

acting as guides for these Working-level scientists in the assess ent
of their. needs andthedeveloPment of their suggested solutions, :The

-;econd day of the workshop will separately involve the supervisors.of
these, or comparable,vorkinglevel scientists.. These'supervisOr
wil4 be asked to provide the needs assessment of their employees'

cdntinuir -*Notion. ,

The third day 9f the workshop Will involve.

providing 'OlUtions to the Continuing needs ofthese working-leyplgl4f0

.both.grpup 'working together with special attention directed toward

-scielitisti:, 144 inforMAtion from thirworkshop will be disseminated as
widely as pos,silit0.and forts will be ,made to acteWly institute

*bggestedprograms,a ng fr6M this workshop.'_
(

Continuing. Education -

.DeveroPmentInScience Education
:-.S.07841606

Mg0date: 4/25/78
Termination: 03/31/80
N$F Program Manager:
Dr. Gene.D'Amour
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NATIONAL CAL SCIENE FOUNDATION
*ASHINGTON, D C 20550

WORKSHOP ON CONTINUING EDUCATION FOR INDUSTRY,

PROFESSIONAL SOCIgTIES AND UNIVERSITIES

Sonja S,.''Marchand

California State University, Northridge
Northridge, California 91330.

The proposed workshop is an effort to bridge the long standing ideological
gap between engineering industry, professional societies, and higher
'educatio'n in.the development of courses for continuing education. The
objective is to provide a method for the effective communication and
understanding 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
in the areas of management and technical curricula. .The means for achiev--
ing this objective will be implementation of a three-day workshop composed
af 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.

Continuing Edueation
Development in Science Education
SED7821942
$30,544
Award date: 09/25/78
Terdlination: 07/309
NSF Program Manager:

Dr: Gene,D'AmOur



NATIONAL SCIENCE FpUNDATION
WASHINGTON, C. % .20559,

1
,

AN EVALUATION MODEL FOR STATE OF.THE ART PROGRAMS
FOR PROFESSIONAL- ENGINEERS

Martha Maxwell
Univeristy of California,aBerkeley
Berkeley, California 94720

The purpose of this study is to identify, 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 study will investi-
gate variables including course organization and instructional strate-
gies, selected student characteristics and work situations, which
enhance and/orImpede use of neir-kpowleage.and'skills.

.

The study will involve questionnaires to engineers enrolling in the-
programs, instiNctors who teach the courses,, and a small sample of
engineer participants who agreesto serve as "case studies" and
,submit to int ews and other follow-up procedures

°. .It is anticipa ed that the study Will lead to aset of descriptive
iguidelines for rganizng and improving instruction in State of the

.

Art programs for engineers, vset of- criteria . and an evaluation model
that can be more wisiely tested in extension programs. with other
"State of the Art" progeamS.

Continuing Education . y

Development,in Science Education . .

SED78=22138

('$29,746 V

Award date: 09/25/78 e

Termination: 03/31/80
NSF Program Manager:
Dr. Gene D'Amour



NATIONAL SCIENCE FOUNDATION
WASHINGTON: D C 20650

EVALUATION OF'SHORT COURSE METHOD OF INSTRUCTION FOR
'PRACTICING PROFESSIONALS IN ENGINEERING

Alfred-C.. Ingersoll
A The Uniyersity of CalifOrnil

Los Aegeles, California 90024

This proposaJ,-submitted-by Continuing Education in Engineering and

Mathematics, UCLA ExtensiOn, and the UCLA Center for tie: Study of
Evaluation; requests $48,582 for a one-year study, commencing April 1,
1.979, of the oompaoative effectiveness idir methodologies used,in
teaching ,two UCLA short courses, "Digita lters,!' and'"KaIman

Filtdring." Each course wily be prespnted once on-the-east coast
once on the west coast, in the summer of 1V979, utilizing radical l'
differentoteaching methodologies; viz. (a) lecture/blackboard style,
With a linear sequential type of presentation, and (b) extensive use
of two overhead projettors so that thecstudent can learn the relation-
ship and organization of a wide array of-fact, thedry, application and
example.. Domain referenced pre-tests,post-tests and retention tests
at *weeks and .4 months will establish-the rellative effectiveness of
the two-,tdaalljng techniques. 4011pleX4 statistical analysis of test
data will_be.required to accommodateyariationvin mathematical and
educational 'background, age add employment-of he participant and
geographical environment of the course: Reults of the study will 0
have wide applicability to shorticourses given anywhere and-to after-
hodri courses and regular college courses. .

Continuing Education
le' Development in,Science'Education

SED78-21979
$48,582 .;;-;

Award date: 09/25/W.
Termination: 03/31/80`,
NSF Program Manager:
Dr. Gene D'Amour
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-NATIONAL SCIENCE FOUNDATION
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AN INVESTIGATION INTO LEARNING PATTERNS OF ADULTS
IN-ALTERNATIVE MODES OF CONTINUING ENGINEERING EDUCATION
AS COMPARED WITH THOSE OF UNDERGRADUATES AND GRADUATES

,Bernard N.Samers
Cooper and Company
Stamford, Connecticut 06905

(. I

The Proposed project will, contrast the effeats of learning .styles .or
patterns of three types of students--employed engineers in a. contin-

uing education program, and graduate and unclOgraduate engineering
students--enrol if.rgraduate engineering. courses offered by, the
University of Bridgeport'lipmspecific educational outcomes. ,Such
individual variation-- referred to as.cognitive styie,.--has been
previously shown to significantly effect student ng bphav or

and student-teacher interactions.:: The_stucrentsw will be asked to

-Participate in the study wi .be,drawn from three,,,si tinct types of

courses:: lecture -courses, 1l -'seminars,.'aiRFIfftti al The
lecture courses will be subdivided into two cat4priei based upon
the degree of' active- student. participation. 'Thefttudy design° takes
advantage of special sitdatidnS at the University of Bridgeport's
Graduate School of- Engineerfng, where a single set of courses is
utilized by undergraduates, graduates,' and for the continuing education
of Acticing engineers: The ktudy will involve 120 students, drawn
approximately evenly from 61e:three student categories and, four types 46
of courses, and faculty of theie courses. Because tRe proposed
research involves a relatively 'Small sample of students and faculty,,...-
the research' should be regarded a$° a pilot study whose g al are to.
ascertain-fundameltal relationships but not high order i teractions)
and to identify and pinpoint those Obsearch areas which a prime
targets for future in-depth investiklatir.

Continuing Education
J DeveloPment in Science Education

-:4ED78421868

-° A> rd TIte: 09/ 30/.78
07/31/7g ti

NSF Program Managerg:'
Dr. Gene D'Amour

IL3
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NATIbNAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

CEXY: A TOOL-FOR ASSESSING REGIONAL CE NEEDS IN XY COORDINATES

4

Robert Ehrlich
George Mason .University
Fairfax, Virginia 22030

The object of this prolOsal is to conduct a study of 'the state of CE
for engineers and physicists (E&P) in'the Washington metropolitan area.
This will be'coupled with ,a regional need assessment implemented by a
novel mathematical technique, CEXY, wkicrhakes it possible, to, numerically
determine specific CE needs as a function of XY coordinates on a 'map.
This unique method contrasts sharply -with conventional Spproaches to needs
assessment because it allows needs.to be determined. as a function of

-:=10cati!on in a geographically unbiased way. It is, thetefOre',4imuch more

consumer- oriented than supplier- oriented. Moteveri4EXY is highly
quantitative, in that it will yield the numerical magnituderofCE needs
as ,a function of position.. Because it. is completely subjecSeatter,
independent, the CEXY method of needs assessment-is:replicalTe in any
other academic. discipline.

. A . .

The proposed study will focus on the relative'magnitude of obstacles
o more effective CE within universities, as well as ways such obstacles
?.!Can be eliminated. Data used in the study will be collected:by both
IqUettionnaires and interviews from CE suppliers and CE consumers. Upon.

CompletioD of the stkidy,, the results will. be presented at a two day
conference heId'at Geotge Mason University and,,ditseminated in articles
for professionaljourpals and publications.

Continuing Echication

Development in Science Education
SED78- 21.866

V. $40,503
Aw d date: 09/25/78
Te 'nation: 09/30/80
NSF- Program Manager:
.Di.. Gene D'Amour

I
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NATIONAL SCIENCE FOUNDATION

WASHINGTON. D C -205SO

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

Dade W, Moeller
Harvard University
School of Public Health
Boston, Massachusetts 02115

* \;)

This. is, a pilot study designed to obtain informati_ on continuing_
education courses in environmental health being offe d for employed
scientists and engineers. The objectives are to dete in the nature
and extent of the courses being offered and to cOmpare iS informa-
tion with the educational of such people as seen b -federal,
state and local agencies, industriarbrganizations, andipa'fticipants
in existing courses. Data will be obtained by questionnaires and
interviews. For purposes of reGording the data, the environmental
health field will be subdivided into sub-disciplines (slich as air
pollution control, water poTlution control, radiation protection, solid :0+i
waste management, etc.), and into regulatory goals(suchas. detectio
assessment and control), Within the matrix thus fo ,-those,lements
for which there are few or no professional training rograms; gnd"for
which a Afemand.for training has been expressed, s uld be indic *ie

of the elements for which greater training opp.rtunities need t
developed. No attempt will he 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 development of a more coempre-

..
hensive study, if,warranted.

%Continuing Education
Development it' Science Education
SED78-21867
$25,893
Awardodate: .09/25/78\ .

Termination: 03/31/80\
NSF Program Manqger:
.Dr. Gene D'Amour



NATIONAL SCIENCE FOUNDATION .
WAS)111101-0N, D C '&0550 . d .

NEW DIRECTIONS IN :CONTINUING EDUCATION:" COMPARATIVE PERSPECTIVES OF
''DECISION-MAKERS AND -.R & D PERSONNEL:

A. George Schillinger --

Industrial Research Institute
Research Corporation

St. Louis, Missouri 63105

Career patterns of engineers and-scientists are changing and there -

are gbod reasons to expect new trends to develop. The need for increased
'0 ..:training and more frequent land intensive continuing education arises.
A new division of labor between industry and academic institutions in .

the delivery of continuing education may become desirable or even

necessary. This project will interview R & D directors of major, techno-
logy-based corporations and government laboratories to ascertain their
views on future prospects of continuing education. Jheirresponses
will be compared' to those elicited in similar intervieWs'wilk,tile
directors of training and personnel development in the same organizations,
and with university provpsts and deans responsible for planning graduate
and continuihg 'educationiprograms.. Differences in perspectives, roles,
and attitudes on key policy issues affecting continuing education will

be analyzed. The results will be examined in the Tight of what is
already known from the literature about factors affecting the utiliza-
tion and effectiveness of continuing eduCation. Recommendations will

be made for improving the effectivenes§, relevance, Aiming,'and planning ,

of Continuing edliwation for the deCade)-chead.

I 'Continuing Education :s

Development in Science EduCation
SED78-22139
$57-i483
Award- date 09/26/78
Termination. 03/31/80
NSF Program Manager:
Dr. Gene D' Amour
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NATIONAL SCIENCE FOUNDATION

WASHINGTON. D C 2.6550

Ni FOR LEARNING grcomEs IN CONTINUING EDUCATION
.

' fOR-SCIENTISTSAND ENGINEERS

David 1, Blythe
College of Engineering
University of Kentucky
Lexington, Kentucky 40506

The overall objective of this proposed research is to develop, refine
.and field test procedures and instruments which can be used to measure
the quality of learning experiences in continuing engineering and
science education. These concepts are referred to in this proposal
as quality measures and. accountability. Strong emphasis will be
placed on minimizing the anxiety level of the adult participants
during such evaluation. '

Specific objectives: (1) to evaluate 'existing quality measurement and
accountability techniques as presently used; (2) to evaluate non-
traditional techniques for quality measure and accountability which
are.presently used in non-adult/continuing education curricula;-(3) to
develop-new techniques for quality measurementan4 accountability in
continuing education in science and effgingering.

.The instruments proposed for field testing by.the participating college
of engineering would be rated by panels representing the fields of
educational psychology, education,,science, engineering, and continuing
education'adthinistration:

Continuing Education
;Development in Science
SO78=22060
$77,529
Award date: 09/25/78
Termination: 09/30/80
NSF Program Manager:

Dr. Gene.D'Amour

Education
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NATIONAL ClcNCE FOUNDATION i

- WA 1 NG TON . C},C ''20550
I

__,A MOUELCONTINUING EptiCAIIORNMSASSfg$KNY'
RESIIONSE -SYSTEM IN SCIOCt:AND,ENGIKERING'

_

:.P
, a.

Dr. JOhn W IP

Medical Univerlkjity of Sbuih Carolina

Charleston, South eirOlin 29403

. .

The project's objective is to designte t, and disseminate a model

Ili
multi-college, multi-industry,:system mprehensive engin4ering/

sCientific'continuing educapionneeds tspient and folldW-through .

.....,
-

rmponses at the local an4 regloptlevels. The system will be pilot-'
-;;-----tened_in the Charleston tri-countp4mg, a 2,600 square mile area

of di erse,smell and medium-sized nduiteies; the 53 plants employing
chemiits and/or engineers will b the "target population" of the .

project surveys Phase 1 project actiiities will be: 1. .0pointment
of AdvisoryCommittee,briNly re.,:sentative of industry and the

-educational community; 2. design."sre-test; and conduct of.Initial
Management Survey (all 53 plants),and follow-up Management and Employee
Surveys (20 plants) in.order,tp determihe needs, goal, incentives,
barriers, preferred delivery,s*stems,,resources for coopgtative programs 1:

etot;!.3. drawing up a series of recommended responsdattions. Pt '2,

-projeCt activities will be: t. outcomes evaluatioit5urvey (all 53
plants); 2., writing and dissemination of Summary. Report.

B 16
.

Continuing EducatiOn
Development in cience Education
SED78-21851
$20,940
Award date: 09/25/78 $.

Termination; 6/30/81.

'" NSF Program ager:
6. .Gene D'Amour

4,

4
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NATIONAL SCIENCE FOUNDATION ,
'WASHINGTON D.0 20550

-

JAtEDUCATION NEEDS 0rENGINEERS/5CIENfiliT5
TAN THE OZARK.REGION

Johh

' ' a

M.. Amos .

°University of Missouri-Rolla
Center for Applied Engineering Management
Rolla, MisSouri 65401

j'),

The objectiveslif-the-stUdy are to determine the cqnti9uing Oucation
needs of scientists and engtneers in rural areas. and small communities,

Alw__ and to assess the`relative effectiveness.0 various mechanisms Ar

Iwo meeting these needs

During the initial stages of the project, an advisory committee will
be formed that represents the views of local employers, trade and
professional organizations, chamber& of commerce, etc. The advisory

'committee will review and assist in all major aspects of,the project.
An annotated list of continuing education mechahisms will be developed-
froM7techniques that have been successfully used by\others, from review
of literaturen the subject, andefrom information from professiOnal
Societies. 4An in-depth random Survey will-bumade of both.eMployers'
and scientists1/engineerso perceptions of continuing edaation needs
in the Ozark region, ,which is comprised of Missouri, Oklahoma, and
Arkansas.

-.

Data will be"analyzed and correlated relAtive to statistical parameters.
Presenteducational and training n eds,"as well as-subjecrmaterial
needed as' perceived by both empl s and scientists/engineers, will
be-'published from' the study,

.

It'is anticipated that in the future,.a workshop conference will= be
held for ed4cators,' professional societies, and management, so tat -,
4100460UpsAan immediately implement more effegtiveJmethblis in their
respective;ctontinuing education program.S. Ak

r
ContiM444 Education, ' .

Development in Science EdUcatfon
5E1)78 -21607 N,

$447585 ul
- Awaldate: 09/2//78
.Terdination: 03/31 /80
NSF:"Program.Melager:

Dr. Gene. DI our

J
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NATIONAL SCIENCE FOUtilDATION
ASHING1VN. D C 20550 r!

; I

.1ELECTRONICS,.INDUSTRY,yCONTINUIIG EDUCATION EFECTINITY STUDY.
) - , -

Robert IC Janowl'ak .

Nationab Engineering Consortiume-Inc.
Oak 8rook, /11_inois 60521

16

',

Study to determin&the effec'tiveness'of CE Programs in the electronics.
induttry. An industry. cross-section- (9 elementsgeid) survey,will seek
inforsiation on CE *grams, effectiveness,- major criteria and important
CE. Pastparticipants jr?- CE programs Will be surveyed
determine their CE experience, chaifactpristics, desirable features
and application of information. -Both and teleph6nest'U'ryeyt will
be conducted. :Data analysis" will result the develOPment of effective .

CE moctels. .

Continuing Education.
Development in .Science Education'
SED78-21923
$38,600 .1":=-. .

Award date: 0)9/25/78
. Termination: 03/31/811

NSF ProgaM Manager: ,

9r. Gene trAmour

*:.
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NATIQNAL scIrNac,g FOUNDATION. '.
WASHINGTON. D.C. 20550
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- ., ,

-CONTINUING EDUCATION FOR SCIENTISTS AND ENGINURS!,.:,-
.-DELIVERY SYSTEMS IN NORTH CAROLINA --

.

DaniekE. Harrell ti
Schoo f Engineering

. North CatoLina -State UniVersity
Raleigh, North Carolina :2$60

- .teft;-P

The Ihdustrial_Extension Service (IE,$), Schpolikof Engineering,:
North, Carolina' State University proposes that it conduct,d stddy'

-designed to:. , .

- Identify, and discribe continuing education :(CE)
'resources current'13; being utilized by North .Caroli&
engineers. and ,scientistS: td maintain and .extend their

professional competence and
;

- DeterMine the.extent o'f. use and :the perCeived

effectiveness Of these educational resources in
meeting the 'CE' needs of North Carol ina engineer's

, and -scientists:

-*Identifi deficit CE needs 'Cit-North engintflfr
, . .

and,scientists and the preferred delivery systems ..

'.

\_ -
. fl.- ... .. , ,.

In particular': the proposed. study §h-ould Stied important. data and
information regardirig, the delivery of CE programs to enaloyees of
relatively small, geographically-dispersed companies. 1 random sample.
of North Carolina's 30,000 engineers and scientists Will be 'surveyed
bx sele4ed 'engineering faculty and !ES' profesSional staff members. ,'

The proposed sampling procedures will have a sampling error of less
than 3.06 percent. ,

-

. . N
e J

Continuing Education .

,
, Development In Science Educaiion.
"SED78-21865 . , . .
$§7,g81 -,, ._ .

Award date: D9/25/78'.
,.. _ Termination : ,G3/.31481.

, ..NSF Program Manager!,
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NA IONAL SCIENCE FOUNDATION
. WASHINGTON, D.C. 20550:
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BEHAVIOR ANCHORED SCAt.ES - A METHOD OF IDENTIFYING
CONTINUING EDUCATION NEEDS OF tNG.INEERS

The,goal -Fs to construct a set of behavior anchore scales that can
be used by supervisors of engineers to assess the continuing education
needs of engineers in small and-medium sized companies.. To accomplish
'this goal a sample of 140 supervisory engineers from approximately 40"
companies from the eastern and mid-west region will participate in -1

a series of sequential workshops. The design of the study comprises
four phases:\ Dimension Identification; Allocation of Behavioral Items -
to Dimensions; S'ealing of Behavioral Items;and ApOTIcations. The

objectives of the workshops are to identify dimensions 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 withOis subordinates-in a constructive and
,purpOseful manner because appropriate communication and .feedback can

, take place. The engineer can anticipate that his profesSional develop-
ment review will provide a serious discusIsion of specific educational
strengths and weaknesses based on specific instances rather than

,
generalities. .For the organization the instrument will provide an
acceptable, reliable and valid instrument foe updating engineers for
self-renewal purposes at the individual and organizational level. The
acceptability will be high because engineers participated in its
construction.

James L. Farr :

The Pennsylvania State. University
University Park, Pennsylvania 16802

Continuing Education
Development in,Science Education
SED78-21940
,$44,888
Award date: 69/25/78
,Termination: 03/31/80
NIF 11-ogram Manager

Dr. Gene CO Amour

-97
'20°



NATIONAL SCACE FOUNDATION
WASHINGTON. D C. 20550

RELATIONSHIPS AMONG INDIVIDUAL MOTIVATION,
WORK ENVIRONMENT AND UPDATING IN ENGINEEROG

.

.

. James L. Farr
The Pennsylvania State University
University.Park, Pennsylvania '16802

4

0 a

.

This project examines the relations p between work- motivation, work
environment and, updating of engineers. Dubin's multiditensionalmodel.
of updatinghypothesizes that updating is influe ced by two categories:

6/1-rgmotivation and work environment. Thework env* nMent bonsists of
'five.components:, organizational climate, jo content anedesign*, .

supervisor-Subor8inete relationshiPs,' Peer interaction-and' mana ,ent
eolicy. The goal of project is to construct '.set of in&ttiments
which constitute the motivation variables and the.variables of each
''Of the work environment cothponents. Group, Tnterviews willbe held
with managers and engineers in ten large and medium sized Compahies
emolbying engineers and five governmental organizations, The. sample

will be drawn from eastern and,mid?western organizations to Optain a
reasonable representation.. The outcomes will consist of a,set of
instruments that can be used.for: diagnostic purposes for assessing
updating; identify where coerrective actions are needed; provide'feedback
on the effectiveness of current methods and problems regarding updating;
and mid-career assessment. A\number of 'potential .outcomes are described

which accrue to the engineer and organizations where updating is promoted.
Finally, a recommendation on the dissemination of results is suggested.

ContinuingEducation
Development in kience Education'
SED78-21941
$41,819
Award date:. 09/25/78
Termination: 03/31/80
NSF Program Manager:
Dr. Gene D'Amour
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,EFFECTIVENESS OF CONTINUING
.r...ES,IN ENGINEERING ORGANEAT
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.-Award late 09/25/78
Termination: 03/71/81
NSF Pr-gran Manager:
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NATIONAL ScIF-Nc. E F -nUND-;TICK
WASH otc 20550

IMPACT OF MANAGEMEN- PRACTICES ANeORVAIZATIONA,_ _LIMATE C
MOTIVATION C SCIENTIFIC ENC:AT:::P ING PE:=F7INNEL

wil-14-atn A 1-4÷=-=

wickwel 1 "E:i ona
fl() East impe -ial 4.irghway

Seguncr. , -*.a -90245
p

This study wi 1., a-lly-ze the impact manaciewterit pra=ces have 7n the
motivation oesc-'-r"--ic: anc nn veering persorne- 70 partic-:_ate -n
certai.9 types of et:ui;:iticm. It wi' ,31: analyze :he
the overall organ mete on the _.c'entist's and engineer's
perception of: the cont eau=ton. And th ',react
of the management )rac- ze. -Arri orc.1 'onal --mate will bE
in termg .of _the tz- ,eeri employees' perception of
the 'heed for con-A nuinc edu.er 911. The study wi 1-. include a s tom

.1sample (3,000) or s-7 ...-mqinee-s from RN -well Interl:e -one .

A climate survey .and f-edhac. sleet; -I be use,.!. obtair 77 iata.
The analysis will pres----T * enrage ti z.,cributior
using averages of the _ rt--..;)urses as :he. 5asis fc- :ut-
put. These data coup- th feedbact meetincs nout, wi she
basis for respnding ^a1 rtEJort-' the a ^ens Deing ar- zed.

4

. :-nuinc Erir:ation
Developmerr Science
SED'8-219L-
$3C .500
Awa-d Date: 09/25/78
Terninatic7- 03/31/80
NSF Progrm7- *tanager

r. Gene 7 amour
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NATIONAL SCIENCE FOUNDATION
WAINIGTpN. D C 20550

STUDY OF CLE METHODOLOGIES POTENTIALLY TRANSFERABLE TO CESE -

Robert J. Smith
Department.of Engineering and

Applies Science
'University of Wisconsin-E4 M op
Madison, Wisconsin 537,05

a

A study of ContinUing,Legal Education (CLE) is proposed: The project°

is premised on several similarities between CESE and CLE: The study

we'll fbcus on three different types of CIA providers' (e.-g-; universities,

bar associations). One part will seek and identify problems that the
CLE providers have encountered and solved. 'Another-part will,compare
methodologies. The intent is to Uncover innovative.techniques trans-

( ferable to CESE, roving it more effective and enhancing its quality.
The major parts of tie study'are, in sequence, a literature survey, a
mail/phone/on-site survey of selected CLE providers, data analysis," -and

reporting/dissemination.
. Continuing Education
Development 'in Science Education
If378-21965
$13,887

o Award date: 09/25/78
Termination:: 03/31/80
NSF PrograM Manager:
Dr. Gene-D'Amour
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20560

ASSESSMENT OF SCIENTISTSVENGINEERS' CONTINUING EDUCATION NEEDS.
IN SMALL, GEOGRAPHICALLY- DISPERSED INDUSTRIES

W. Sam AdamsJ .

University of Wisconsin-Oshkosh
Oshkosh, Wisconsin. 54907

f .

Project Objectives: To assess the continuing education needs of
Scientists and engineers employed in small, geographically -dispersed
industries in the centraland northern thrde-quarters of the state
of _Wisconsin. Also to review the irtstructional delivery systems of
existing continuing education prognais and educational materials,
facilities, and equipment in use by industry to Provide, them with
opportunities: Finally, to reviewand,recotmend changes in existing
industry polices on continuing education incentive systems.

.0"

Project Activities:' Thirty industries will *sampled from the'
ClassifiedLDirectory of Wisconsin Manufacturer. three' psychology
graduate ltudents, under the, supervision of the projdct directork

.., will interview up to 5.scientists and engineers in each company. \.44
questionnaire will beadministered to other scientists and engineers

in these same companies. Pre- and post -study conferences will be .°
, held with sampled company represeritatives; engineer and scientist
_association officers, a UW-Extension representative pnd continuing
education administrators in area higher'education institutions. .

i

O

0'

Obntinuing Education
Development in Science EducatioN
SED78-21869. r
$50,124 , ,

Award date: 09/25/78"
Termination: 03/31/80
NSF Program Manager:

Dr. Gene D'AmoUr

4
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ASSESSMENT 1F SCIENCE ilipucAION IN THE TWO-YEAR COLLEGE (C) :

a
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Northern 1-"ginil LEMMU7- College; Alexandria 76

Northern ''ginia ...:Jrnmun College Annandale
. ,

Quintigamma Commumiz: Cc: ege
L7

28

Saddlebact ---,Alen- 29

'S. D. Bic" 7) Ste. .Junior -allege 30

Southeastern Coar,nit . ege , 31

Suomi, Cc- leme ,
, 32

:Triton L.:"1 lege

Wake Tecin 1 tituze 34

. Westches:t.- It or0 i ty Co : ege . J 35.

ilestat, li. 36

Western L, ing :ommunit:. ctllege 37

Wythevi , ..ammt..- i ty Col 1 ege 38

-10 3



NA -ZONAL SCIENCE FOUNDAtIOt
WASHINGTON, D C 20550

to

,CONFERENCE ON THE ASSESSMENT OF :;ENCE EDUCATION I -4E _TWO -YEAR COLLEE

Dr. Rict-,

America- -

and JL--
Washing-

:. Wilson
pciation of Cummun-Ity _

Colleges
X 20036.

The purpose tf 7ro ect is t: or- --de the mechs.nism by which various
lotal NSF as.- ;.sment Dr jects 1r -7-e.57:2 education across the nation

can: J(1) :he sefulness -= assessment reports; (2) better

contribute omprehensive asses,_-100t of science education needs

nationally --e :immunity of two-. macojleges; (3) allow local
assessment -,4pi T )al-investigators 7.64Orare the'findings of their proj-

ects with ler iroject directors an-' Ell other community, junior and
technical

The Founda.an' assessment effort udes 36 separate local assessment"

grants that -*duce independe- -eports near the end of February

1979, and corrrehensive projec expected to analyze data from
various e .Durces, as well collect and analyze data from new

sources. -%e NS= advisory committ% on two-year college, needs assessment
forms anot,,:-- DV-: of this effort determine the science education
needs of t- two-year co' ies.

This proje.: has :nree components 1) Planning and Arrangements for a

Conference 2 Hciding of Confere=.e, and (3) Preparation of a SumMary
Report anc _ssemination.of a Hig- ;ght Brochure. The first would involve
coordinat= c-.: tne conference win the national meeting of NSF project
directors :nat is Scheduled tentatively for February 1979, and with
other possible meetings closely related to science education in community,
junior and technical colleges. Tne second woUlC be the conference.itself.
The third is the preparation of a summary report and dissemination' of a
'highlight brochure to 1,200 two-year colleges. - 1'

TWo-Year College Assessment Program
Development in SciienCe Education
SED78-26682 \ '-
$24,200

AWard date: 09/26/78
Termination: 06/30/79
NSF Program Manager:'

Mr., Bill At, TAridge

41,
.

J.

,C 1

1 0'4
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NATIONAL SCIENCE FOUNDATidN .

WASHINGTON. 20550

'17

LOCAL'ASSE&Ey OF SCIENCE EDUCATION,IN THOWO YEAR

o

Dr. Janan M. 'Hayes f
American River Colle
Los Rios .Communit ollege District $
4700 College Oak Dive .
Sacramento, California 95841
(

. \

I
7

Nkk

0 %The,goal of this project is to assess the current scienceppgrar at
Amertcan River College and to develop recommendations for-prrgram and

_.,. personnel impi.ovement in the sciencesarea. ighe.assessment .411 -include
.

a close examination of the changi/ng composition and peeds Q. -he
student body.and an examination Of the reactions 0.0 facultL t. tiese.'

-changeS in thelstudent body.
. i

The assessment will include a survey of present'stuoents and recent
graduates luobrcain Student evaluations of the current-sc-,ince oro6rams
in terms of course content; instructor approach-. and rest:. :ing attitudes-
of the students toward the pIace of Science-in their lives. In addition,
a ,computer analysis of past trends in student enrollment 4n ineiVidual
sciencecclasses'wil: be prepared. and used to producepro2ectic7s of
.future enra11Ments. Weill survey the science faculty on the'r approach
to science instruction and to obtain. their ..evaluatiOd of rJrre-tstience
programs': Finally,.the results of the two-sutveys akd th= ort.:eotions.
)011 be'discussed by the science farilliY in Vial" discussion
:faOilttatediWa. oftsultant. The tor, ,srpnF'nf the. disco- ior.

, .

group
will:be-compiled into a document which Will include statistical data;,.-,.
.jdentified needs-,'),,and recOmmendati.ohs .for- the future' .

.

a

TWo-Year Coll e0 Assessment Program
Development in Science Education,
SED78-O9553
$5,000
Award date: 05/24/78
Termination: 02/28/7.c)

NSF Program Manager: ,

Mr. Bill G. AldridgeN,

C2
5

12/197d
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-NAt-c.':.k.4tAL \SCIENCF. +UNDATION

- ..yradA.- -lINGTON. D.C.

,

,..
1

! s...,

LOCAL-ASSESSMyN7 3F :7IENCE EDUCATpN.IN.THE TWO YEAk COLLEGE

-.)fessor Bobbie Jean Nicholson'
:,...-evard College-

Erevard, North Carilina 28712

..-

/
,

(
The. objectives of this'evaluatioh ark: (1) to determine Whether biology,
chemistry, mathematics, and 4hysis courses at Br rd are comparable in

t institutions; (2) to reevalliate
contenlikand de:hoseh,to choe at our year schgols *here.oUr students transfer,

and to survey placement .method at other
our recommended courses including the science course content of the)
curricula 4n the.area.of ardhitecture,:cOmpvter prOgramming, forestry and
conservation,,engineerimg, medicine and Veterinary medicine; (3) to compare
the placement methor's at Brevard with alprnative methods of tditing and '.

to identify the bes. ilacement method(S) in firSt yearbiology, chemistry,
Mathematics,,and-0 -,::cs courses; (4) to investigate mak of increasing-
those-verbal skills which are necessary to successful scientific study.

""'Faculty represe ting.each area-will personally interview the faculty at
senior institu ions. A workshop-reViewing, summarizing, and evalUat4ng -r-

.. the data will b held using'tonsultarts. Reading, English, and mathematits
test scores will bdic.omoared with our present plackment m4thnd for` math '

and scie T qr,rk , with consultdbts on testing will be held. '

f
%

11-? fl 1.

a

T Y,ear College Assessmeat Program
De elopmentip;Science Education
SE178-01561
$5, .4.0

AWard date: 8
Termination: 03/3 VS)

-7.

NSF Program Manager: *
Bill G. `Altridge

-1+2/19781 Ir.



NATIONAL
WASH

M67.0/FI0litrosTION.
2195

ANALYSIS OF STUDENT. SKILLS, NEEDS1hNt GOALS

. -Dean Frank E. Truesdale
°A3unker.Hill Community Col l ege.r.,

Rutherfotd AyerTe
'Charlest9wn. Massachus ttg- 02129

c

-

Science course/pragrlo se4eCt-ion by students enrolled inu rbttn Community

Cb9leges,with open door admission policies generally does_not correlate
244-yorably with student needs, interests, and abilities. It is assumed
that this low correlation fadlOr contributes /Significantly to Student.
fai.lures and/or withdrawal from science preparations. We intend to

determine: fIctors which influence student selecting two basic 'college
'enCe courses--Introduption to Natural Environments and'BasioChetpistry;

facts rs that influence their successor failure in these courses; how
secondar School preparat4ons influence-selection and successysequencing
and use f materials and methods to complement interest ar?d :preparation of
tho en erfng science courses;:_and counpeling and adyisvicip'racticek
Data will be collected from students, facu ty,and counselors., Modification
of ttiese two courses basechon\an analysis- f the data will be -conducted.
CouesOs will be evaluated in the4 78,79,aca emic year to detej'mine the'impaCt

,

on students selecting sciente courses.

44

If

'ft

=

P

4

. ,

C 4

Jo

..._ .

Two.Year College Assessment Program ,

,; Development-in Sciencepucation
SED78-096$2 0
$5,00

, ,..4

Award hatd:.. '06/19/781)..- . .

Termination: 05/31479 .-

O SF Program Manager;
Mr. Bill G.,- Aldridge -:

,

12/19718--



NATIONAL SCIENCE' (FOUNDATION
WASH.! NGTON . 26550 \

. .

+ A

LOC IkSESSMeNT OF SCIENCE.EDUCATYON IN THE TWO-YEAR ,COLLEGE

14"
.

N -

Prof. Chat4es .

' Burlington CouatylCollege
Pemberton-Brqwn Mills Road
rembertoRoNew Jersey 08068'.

,

4

L.,'6' / . I .
. ., , -, , , 0

,.......

Project PLAN- has the goal developing a prototypiC model for assessing., .

social scieiicediscipiines at Buylington County College. Specific

objectives-incl identificatiqn of political soience:topics'and

educationaPe Hences that will be most meaKingful to students, the ft

developmento an understpnding of market needt;f0 political ,science in
04beral educ tion and the preparation of a needs assessment document: 6

The assessmenttprOject will inclade areporton the Cmrrelit stotto pf

political sciehce at BCC, a survey of students and empl'oy6.sto identify
'meaningful topic's and market negds,'an4 the coMpilatlokaf in'formaticT 9n
political science'programis at other community colfegew. * ---.

.
A 6.

1
,.

4
' it .,4.,: 0

AmiEipated, outcomes iniude a opti41for assessing- el- kth sociarlscience.
AqiipliNes at tECC, a plan -fOnImprovin*the political_ sctice-curttculbm.' ,
and an assesSment of what will be required to'accomplish e develoOment'°* *

,
J3,:lan. , ,, . ., .

, . - .6.
, -.

i9 y

0

-V

s

ol ' Is r

se

Two-Near CoAlege sedinent gram
Development in Sciene,Adutation
SE9'78-09848

$5;000
_Award date: 05713/78
Termination: .02/28/79

.NSF'Program Mapager:
, Bill G. Aldridge 1

12/1978:
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NATJONAL SCIENCE FOUNDfATION
WASH! NGTONfr C 20550

ec

r

(7.7 I z'

.
..? : ..-e" r l" '
'Professor Robert 1..v, Sawyer. i

Catonsville COmAnity College
.-' .,, 800,South.Rolli .Road -'

,
.... ' 'a . CatAsville; Mar 1,arid 21228

0- . ,t- c.. ,

. ,

The project 64jectiveis identification of, strengths and weaknesses of
'science-eduCatiod,at QCC. The anticipated outcome would be a reassir-
ment of budget-priorities at.CCC to offset those weaknesses. The
current status of the disciplines Of chemistry, earth sciences,
engineering,life sciences, mathematical sciences, phyOcal sciences,.
physics, psychologyv3nd social 5cience4 will be assessed. Catalog .

inspection, outside Consultation,;s,tudent questionnaires, faculty
.questionnaires,'-administrative questionnaires., registrar's reports, and
budgets will be used in the assessment. The questionnaires will be 1.

developed and,validated by a faculty committee with three' College
dIvisions: Engineering and Mathematics., Natural Science, and Social
Science. Analysis of the data will be carried out by a committee

of the Deanof Instruction apd the three division chair-
°persons. ".

C6

.1

Two-Year College Assestment,program
Development in Science Education
SED78-09562
$5,000
Award date: 06/12/78
Termination: 03/31/79
NSF Program Manager:

Bill G. Aldridge

12/1978



e.

NATIONAL SCIENCE FOUNDATION
WASHINGTON. ID:t: 265.50

LOCAL. ASSES,STI

.

OF iCIENCE,EDUCATION TviE TWO YEAR COLCEGE

Pi-Ofessor Donald Fama
,Cayuga ,County Community College
Auburn, New York 13021

4

1.. Statrht-of Objectives: The:intended pro.ject:wiT1 thoro ughly
te,pfie present. program in Engineering Science by means of

'.)eurriculumCRaluation, assesSmelft of industrial persOective, transfer
ihalYstt'of. graduates, laboratOry'assessment,. and'assessMegt of
partleNtio6 of women `and minorities in'engineering science.

- .

2. ProjstDe4Criiption: The assessment Will be carried out by
enginderiil faculty,' an industri41 consultantic and a.representative
from a'iransfer institution.

-

Anticipated outcomes inclUde: (1) identification of major curricular
weakApstes; (2) identificetioncif job skills and educational require-
ments of local industry;.(3) improvement in course Offerings;
(4) incorporation of student feedback in future planning; (5) improve-
ment of employment prospects for,ou gi-aduates; (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.

Two-Year College Assessment, Program

Development in Science Education
SED78-09666
't4,200
Award date: 06-06-70
Termination: 02-28-79
NSF Program Manager:

Bill G. Aldridge

C7 42/1978
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NATIONAL; SCIE10E FOUNDATION
WASHINGTON. D.C. 20550

.ASSESSMtNT qF A CHANGE TO A MODULARIZED APPROACH ?TO SCIENCE INSTRUCTION

Dr. Faustine Perham
Central.YMCA Community,Cal;lege
211 W. Wacker drivel
Chicago, Illinois 66606 ;

An assessment study will. be conducted to determine ,
th'e.feasibility of

developing and implementing a modularized self-Paced itislilictional

approach to courses in the Natural Science,Department at CYCC, particu-

larly for BIO 101 and PHY 205. The assessment plan womld-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'

oragainstimplementation. IfconsensuS is positive, the two

instructors will suggest alternative planS for modularizing BIO 101

and PHY 205 in conjunction with an open-lab approach. The assessment

will test the hypothesis that ar modularized, open-laboratory approach

would be feasible in terms of personnel, time, space, and cost, and

that such an approach would be Peneficial to our students in _terms of

significantly increased learning..

Two-Year College Assessment Program

Development'in Science Education
SED78-09758
$5,000
Award date: 06/22/78
Termination: 04/30/79
NSF Program Manager:
Mr. Bill G. Aldridge

12/1978
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NATIONAL SQIENtE FOUNDATION
WASHINGTON. D.C. 2C550

'°APPRALSAL OF CURRENT SCIENCE EDUCATION AT DEVELOPING COMMUNITY COLLEGE

4/-

1Jr. Richard A. Dodge
Cerro Coso Community College
College Heights Boulevard
Ridglecrest, Califorrnia .93555

(

The proje t will assess and evaluate the current status of science
education at Cerro Coso Community College. A project team of the
entire science facultydwill critically review, transfer science programs,
the relation of science education programs to science based technical
*grams, and the continuing education needs of local scientists. The
abiicipated result is a planning document which will define science
education needs and enhance the institution's capability for continued
evaluation of science education.

C 9

Two-Year College Assessment Program

Development in Science Education
SED78-09676
$5,000
Award date: 05/30/78
Termination: 02/28/79
NSF Program Manager:

Mr. Bill G. Aldridge

12/1978



NATIONAL SC ENtt FOUNDATION
WASHING -ON. D C 26550

I

SCIENCE ENJCATION IN HE NON-CAMPUS COL-LEGE: NEEDS ASSESSMENT,

Dr.°Edward Decker
Coastline Community College
- of the Coast'Community College Distrift
10231 Slater Avenue' ' el
Fourftain 92768

A needs assessment survey of students, faculty and science industries will
be conducted in the Coast Commun4y,College District to determine .the
courses; programs and life-long learning needs of the ladult student ilk
the non - campus college setting. Methodology will include mail surveys,
intensive interviews and a literature search. The final report will
address program needs and educational aelivery systems appropriate to a
"college without a campus" which serves over 40,000 different_sttidents
each year.

C 10

)

Two-Year College Assessment Program
Development in Science Education
SED-3-09683
$5,_DO
Awar: date: 05/22/78
Termination: 02/28/79
NSF Program Manager:
Mr. Bill G. Aldridge

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON 20550

h.

ASSESSMENT.OF SCIENCE, EDUCATION A- rDWLEY COUNTY COMMUNITY,COLUGE

I

.Prdfessor Mike Wafters
Cowley County'Community College
125 South Second> StreeN
Arkansas City,y1<ansas 7005

(
/

The Department of Natural Sciences of-Cowley County Community College will,,
. carry out a onprehensive evaluation o all-four disciplinesjn,the depart-.
Ment (biologY, chemistry,. -mathematics, and physics). 'Each discipline will

"be_evaluated for-status 9f curricula 'programs, and courses, and le needS*
for new or modified curricula and cOuses.- All lab courses will btr
evaluated for suitability4of current activities, facilities;.and.apparatus.

'With 'the technical assistance of,ou Side consultants and input front allo
parts of the college community; t department also proposeS7to gain local
expertise in evaluation and devel a, plan of improvement. The. total

-assessment 'should provide,an ade ate,basis for long-range.planning and
managercient to insure greater rogranf'relevancy, more cost- effectiveness,

-.better utilization,ofexisting resources, and development of-additional
resources. r s A

.

Two7Year College Assessment Program
Development in' Science Education
SED78-09564 .

$5,000
2kward date': 0-'11/78
-erm7natiOn4 OL 31/79
!SF Program Manacr:
Bill G. Aldrida.±

12/1978'
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

N.

)

"LOCAL ASSESSMENT..OF SCIENCE pUC DON IN THE TWO-YEAR 'COLLEGE,
,

Prof 4 Billie Ann Rice.
D9Kalb:Community\College
555 North Indian Creek Drive
Central.Campus, Math Dept.
Clarkston, Georgia 30021

Jellirns by dbinq, seeing, and hearing in that order. When the
student is.prograwmed i

.

to lsten,to the teacher agd watch the board,
not receiving the most efficient mqde,of instruction. Students'.

'may learn not only from a teacher qiying a lecture before the lass4 .4

but also by ,using multi-media learning .materials and t'h'rough variety
of experiences that may be, coordinated by the teacher. Teach rs of
mathematics should become aware of their own Weaknesses as. wel as

student deficiencies and alter the traditional approach to certa'n
mathematical conceptsi thts interrupting the "status quo cycle."

This project is de'signed to search for teacher weaknesses and identify
major student deficiencies.bm using a carefully planneditesttig
procedure including the math lab and the classroom .ekperiences.

.
After the data are compiled-and priority problem areas are identified,

' the facul Will be informed of available multi,media material that-.
might,offe possible solutions in the problem areas. Help will also
be request from our Faculty Development Committee and available
consultants ithin the area.

,,

'Two-Year College.Assessment Program
"Development in Scien e Education
SED78-09847
$5,000
Award date: 06/15/78
Termination: 04/30/79
NSF Program Manager:
dkir. Bill G. Aldridge

)

C 12
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LOCAL ASSESSMENT IN SCIENCE EDUCATION IN THE TWO YEAR COLL
.,.

)
, ( -v
-. e "I`

Mr. Edwa
1

rd A. Ochoa ' 4( El Paso County CoMMunity Co'llege
6601 Dyer Street ----- L, , 11, El Paso, Texas .79904

...

9 3
, , .ii

A

\...
1

,, t5 (\
10 It (.

. This project Will (1 ) exainespiedrelationship of. curriculdm cora t to ----(
II existing-and planned program needs,' (2) examinelhe need --for new courses

in the sciences,. (3) exam-ine the" relationship ,ofdplel'opmental and remedia'
offerings and exisIting+and planned courses, 44). examine\thetintegration of
laboratory Ark with classroom, instructioh, and (5) exa4iine,vthe cur.re,n,_
status anostusrof laboratorieS1 at E1 Paso County Co unlity College.: These

, activities ajzeotio be carried out by an instructiona 'development team wit
the aid-of consultant input. , .4 ,.

"MP

C

C 13

Two-Year College Asse(ssment Program
Development in Science Education
SED78-09691
$5,000
Award datC- 05/30/78
Termination: 02/28/79 -.-:,-
NSF Program Man ger:

Mr. -Bill G. A dridge

12/1978
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ASSESSING T- 30LOGICAL Sd,IENCE NEEDS OF COAMUNiTY CGLILEGE FRESNMP''

,.... :-
Prof: Did S.' EmMeluth

,

4 . . '' 4 f',ulton-Montgomert,Comdiinity College
'- 'Route 67

4V
) .

\L ..
. .

.Johnstown, New. yor '
5

12095 , )dl''
. , . % #..

.... .
-...

,

..
/)c.

,
1 ,,.';W

In prder to prepare .a needs assessment evallatio report, we will assess

.,tire biolOgical.4cience neetrsiof incorTipqA4Meh groups irtterMs oft

e. enterind beha igrs; as deter 'ned Thal institution-,
mmr

instructors.; and r. needs ,as detefm' ed y consultants from transfer-

astitiltions and drerOopriate industries. By means of interv.ke.ys

,diagnostic testing and an'alysis of course OunrieUluM inforMAion we w 11
compare, and contrast these student needs with our existing course
offer5ngs.and dete ine, if 'a new system of modular courses is necessary
to-meet the needs e .15ur diverse student population.

tia

71'

C

Two-Year College AssessMent Program
Development in Science Education
SED78-09893
$4,800
Award date:- -06/13/78

Termination: 02/28/79.
.NSF Program. Manager:

Mr. Bill G. Aldridge

12/1978
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-NATIONAL- SCIENCE. FOL:1ND4TIVN

WASHINGTON. D.C. 205,
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ASSESSqNT.OF SCIENCE EDUCATION IN THE.,TWOEAR C

,;
5

DA Ma ha. T...Uatcher_
.

:

AGajles illellynior Cpllege -4i.

GaiiiiSvitll, Georgie! 30501.

(

.9 .___... ,- A '
--r--- \ N. l'

.

i"'"

A- document *3) Jbe:Orepared to indicate 4e:sta:tuS of 'the kudiotuioriAl
7. Bio!ogyAboratory 'fitet..tem.ye$rs ofconi4uoi&operation.on this I . %

campuS., When cbmple.tedagdAtogminatedthis. document will be a too'
, for assessment of the*:s;trengths and:weaknesSles o-the presentoperation'

ang,will.provide. 4 reArrce for futdre deCision--mWrraforrenewal,., ..,.,

ugrading and Uk ting the operation. The development- of a systemati'''
and-routing. plan or.the assessment' will aid in 'the management of delta
preSently bn Hand and,that. to be accumulated as A contihuing process,0
evaluation) Evaluations will be made on the ais of information gathered
from students, faculty and external consultan '

4

4

n yr

6

C15.

Two-Year College,Assessmg74 Wogram
Development in Science Education
SED78-09673
$4,400
Award daite: 0607/73
Termination: 02/28/79
NSP. Program Manager:
Mr. Bill G. Aldridge

12/1978
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,. NATIONAL' ,SCIENCE FOUNDATION.
.. WAS11114GYON .
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A..

LOCAL ASAMENT/OF SCIENCE ENtATI0N:1!THE 11710-YEAR COILEGE-.
t,

)

Wil144 F. li5sinman
401 Thoma-s Run RbA0
Hai-fOrd,Communit,.College,

%BelAir, Maryi 21Q14

"\ V4

To detevmin' if stt4ents at Ha
science: ed ion poWble.thr. g

-facilities, end-a ioyisual.supp-rt,
taken. On inrdep

rd CommUnity Coblegii,are-getting the best,
the_ most up-to-date e4lipment, computer
d,copplifAensive,vessment or the e
analysWof;irist tional ,su

tbnts and
ainingArsecomMen,
iscove77ed during

the assessment,')Thiseport'will-be JeliVered,to'the College president,
and, additipnally, will serve as -a 13-4n for ijiprovement ofinstruetIeao.

within the Scientific Studies Divisi:n.

,areaS:.Will be and
'wil) the pertpfmed,uti114:ing'faculty'rnembers,tchnricalas

7-'-outtide consultabts. .JAfinelrepOrt ill be published pn

dations corrsict weaknesses ,and ca -teliz-2 on strengths

/

0

A

Two-Yea- College Asse_sment Program
Development in Scienc:, Education
SED78-09839'
p,000
Award date: ,06/19/78
Termination:1 02/28/79
'NSF Program Manager:

Mr. Bill G. Aldriige

C 16
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A A SCLENC-E^ OR THE kite:SCIENCE STUDENTkr LLIMOIS CENTRAL COLiEpE:
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) ( \Recent 5c),ence area enrollment luctuartlons at- ICC have promzted. fact ill ty:

- - O u r . admini s tra ti g p concern. W i 1 e lo 1 ogl anpAhemi s try' enrol 1 men ts haye

rethitnedsteady ri ,declining stu ent population; Earth.Scievce-enroll

ments have,incrgased.dramatically nd Phys'ic)4,6Cience,.enrollments have c,-.... '

dropped significantly:4'.:Oese c9urtes- ,are mainqine&especialV for_61
. .

' non - science 'Majors. ---- .. or, ,

. .

,( = t

.
-. This project has two primary areas of inquiry:' Firft, what is(he distri

Otition.of enrollment -of non-science majors in introdUctory science, courses :

and who influences students. IA thair choice of enrollment. Second, how"
.
does the course. choice fit the perceived ,needs of the studeqp in terms gf

his learning style, demands made on his reaseminhability, dr 'how the

content fits his career choice, The final analysfs,,:of this inforitiat4n

wilT Act as a base linejn making science cOursesdeesigned for thErnon-

, science major -more attractive and .attuned to studentS' needs. .. : '4

4
, .

.

1)r. Thomis:e. Campbell ,

Illinois., Centra.1. Coll

BoX /400 ,
,rc

East.t,Peoria, , 5161S.

t
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Two4ear Gol egg Assessmelpt Program-
Development in Science.-Equcation
SED,78-09672
$5,000
Award date: 06/22/78
Termination:. - 04/30/79
NSF PrOgram Manager:
Mr. Bill-G. Aldridge
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,LOCAL ASSESISMEIIT.OF SCIENCE EnCATION IN THE TWO YEAR 'COLLEGE
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-Ms. Lena Dexter
.. .\.. . ,:c,...

,. James H. Faulkner State Junior (oll I ->' .-

'Bay Miqettte, Alabama 36507 \- o',.> ..! ,\
'

#

I , - -.._. :

.
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The ObjeWves of this' roposal%are: (a}wtp examinethe'd ign 614, erfecve-0'..ti

, ' f

ness 'bf the Rxisti g mat Matics courses, for the npri-scie e major 0:0b.t6c
examine the design a ectivengds of the beginning level) mayhem VisAr .

catires'for tho scienc'emajor; 10 to delemEirie the specjfid,s,,tren hslia. -:-

,weakneila ofoithe students'who-enrq11,4n these courses; 'any (a) to pre'Par
a strategy for improving bothittyp6s of courses'irLorderito mo0e eftectivel
match curriculum conteneand'teaching methcWology to the spidentsLibility
level. )fhe-projett diyector will direct a dine month studl. to'achieve ,,,,-

L---n
-these objec Wes,latilizing input-ft-0n department meMberi, assistance from t
selected c nsulta ts, visitations to successful.proghneat similar institu-
,tions, and institutional research. ' It is anticipated that the successful
completion of the project will result in a strengthened curriculum, a higher
student-syccess rate, and improved te'ching methods.

C 18'
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Two-YearCollege Assessment Program
Development in Science Education
SED78-09686
$5,000
Award date; 06/23/78,-
Terminatiofi: 03/31/79
NSF Program Manager:
Mr. Bill G. Aldridge
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is"-pra/ct wifT..crry ou a compr nsive fleet's assessment. f#r the

vision' ofgRaturaZlSaience Mathew icS.7entillngPieeri92.- The assessment.
will identi-fy fii-priorfty.o der the.items oe.,Eti.vgjozyressentiail to. meet.

the irtstittatiori's gOaW.,
p 4

.,. Or '

The \i- . 0 `.. -'--- ', . r r'

/ Thespectljc' supjeqtardas 'tom covered include,bi4ogical science-,
pliysica:hscience,, chemistrl; physics, mathematics, prexengineering,. ,

plectronic'engineering technology, industrial enyrering;.and mechanical
engtneeringtechnology. .. 1

The three Department chairmen Wthe Division will'activery participate
in the.,needs assessment:..--

The neecNtassessment will cover-every phase of operitions .Divis$0,

o)
includingtheneed f r faculty, foi instructionel,equipm t,--f r-instruc-

tional supplies, fcf ,faculty.. training', for student fin ciel aid, for.an -; .

honors4rogram for studen4, fortutoringlvfor secre rial assistance,
for lab assistantsfor clatsroom andlab'space, for offices, office
furniture and offite supplies, for distribution of teaching load,. for_
released time for curriculuo improvOlent, and for strengthening-instruction.

s-The,final. report will'serve a'a par's Of the long-range plan of the qollege
since it will shoW how. the Division can be st.engthened. over the -next!
Several years. .

N

0

Two-near Cqllege Assessment Program
Development in- Science Education
SED78-09677
$5,000
Award date: 06/06/78
Termination: 03/31/79
NSF ProgramManager:
Mr, Bill G., Aldridge
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NA'TIONAL,SC18NCE 'FOUNDATIO
WASHINGTON, .D.C. 20550

'-

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR COLLEGE

O a Mr..RObert Ernst
Kirkwood Community College.
P.O. Box 2068 .

Cedar Rapids, *Iowa 52406

,

Tbe,Rurpose of this project isto enhance the curriculum of Kirkwgod.
Community 'College's Math/Science Department through assessment of
the aPpropriateness of science education at Kirkwood as perceived by
ittcollege patallel transfer. student. A needs assessment survey will

be developed and conducted.with5tudents.currently or previously
(1971-74) enrolied at ..college Orallel transfer candidates.

The.sUrvey data will be analyzed and ,a final report detailing identified

program cu'rricUla needs produced. -

O 20
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Two-Year College Assessment Program
Development in Science Education
SE -09552
$5,000
Award date: 05/30/78'

Termination: 02/28/79
NSF.Program*Manager:
Mr. Bpi G.,Aldri.dge

12/1978



NATIONAL SCIENCE FOUNDATION
WASHINGTDN, D.C. 20550

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO.YEAR.COLLEGE

Dr. William J. Lembeck
Louisiana State University at Euni e
Eunice, Louisiana 70535

4

A.needs assessment of Drafting and 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.increasethe Orsol 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 willbe eMployed to obtain detailed judgments
regarding. goals, curriculum aneneeded resources. Based on this
Assessment, a series'of recommendations.to,upgride the program will
be made.

Two-Year college Assessment Program
Development in Science Education
SED78-09663
$5,000
Award date: .06/01/78
Termination: 02/28/79
NSF Program Manager:

Mr. Bill G. Aldridge

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

AN INVESTIGATION OF THE, APPLICABILITY OF COMPUTER ASSISTED INSTRUCTION '

IN THE SOCIAL SCIENCE DIVISION OF MONTEREY PENINSULA COLLEGE .

Mr. Bela Banathy
Monterey Peninsula College
Monterey, California 93490

Monterey Peninsula College proposes to involve four faculty members
an investigation of computer aided instruction and its potential i

on the Social Science faculty and their students. The project is a

,
designed to lead to some more general conclpsions abobt the veeffecti-
ness of social sciences training at m.p.c.,

tindings of the study will be reported to NSF .and the ERIC Community
College Clearinghouse at UCLA.

Two-Year College Assessment Program
Development in Scienc0 Education
SED78-10360
$5,000
Award date: 05/22/78
Termination: 02/28/79
NSF Program Manager:

Mr. Bill G. Aldridge

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

0

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR COL

Professor Clifford D. Miller
Mountain View College
4849 W. Illinois
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 College District (DCCCD). The principal investir
gator, aided by knowledgeable in-house personnel in each of the sixteen
programs and qualified consultants frontAdvisory Boards will conduct
an in-depth study of the present chemistry curriculum for technical
students. Areas for assessment include needs for new or modified
curricula, student problemsor needs, areas in which no written Instruc-
tional material exists, areas where new lab activities are needed, areas
where faculty knowledge is outdated or in_which faculty has knowledge
gaps.

Project Objectives:

1. To appraise the current status of chemistry in career occupation
programs. . . ,

..

2. _To determine institutional needs in 'a new career occupation program
in chemical technology. ."

3. To recommend content, methods, materials, and faculty developtent
fora chemistry program at Mountain View that meets identified needs.

-..

it

C 23

Two-Year CollegeAssessment Program
Development in Science Education
SED78-09555 ,

$5,000
Award date: 05/24/78
Termination: 06/30/79
NSF Program Manager:
Mr. Bill G. Aldridge
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO-YEAR'COLLEGE

Prof. Everett G. House
Nashville State Technical Institute
120 White Bridge-Road
Nashville, Tennessee ,37209

4

Nashville State Technical Institute will do an intensive,needs assessment
of certain developmental mathematics-courses. These courses are offered

to correct the mathematical dficiencies oftAe weaker engineering

technology student. The placement toting phgram'and the success rate
of engineering technology students negding 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 mill become

a basis for constructive changes in the program. Plane for future action'`

will be developed.

TWO.rVeat,-COI' ege.'O ratessment 'Progm
,De.ybrOpk.ht-fn ScSeik,g.'Ed0c4tiOn;;

Sg47k119/31r

,02.0,;(4178

12/1978
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NATIONAL SCIENCE FOUNDATION.
WASHINGTON. b 20550

4

STUDENTS CURRICULA AND LABORATORIES - A NEEDS ASSESSMENT'

Mr. Malcolm Nason
North Shore Community College
Beverly, M4ssachusetts 01915

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 9for,the project involves. student need /weaknesses.. It.has
become apparent over the past several -years that the ability levels
4nd-thus the needs of students in thetwo-year community colleges'
have significantly changed. It is-our intent to analyzb these
weaknesses/needs and respond to them by modifications in science
courses (curricula), laboratory facilities, equipment, supplies, and
faculty in-service development.' An 4cceptable state'of affairs in
each area Will be defined and a prioritized needs assessment developed
from a consistent rating scale. The self-assessment 011 be conducted
by a faculty task-force. The acceptable state of affairs, rating
scale and needs assessment will be determined through workshops anb
eetings involving the faculty task-force, an external task-force

and an external consultant in two -year community college science
education. The final needs assessment in the goal areas will take'
the form of a prioritized listing of needs documented with ob;erved
and defined'acceptable state of affairs, appropriate rating scale
infokation and recommendations on how best to satisfy needs.

Two-Year College Assessment Program
Development Jn Science Education.
SED78-09565
$5,000
Award date: 05-22-78
Termination: 02-28-79
NSF Program Manager:,

Bill G. Aldridge

C 25 128 12/1978



NATIONAL SCIENCE FOLNRATION.
. WASH.' NGTON7D.C. 20550

4r w 4

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE' YEAR COLLEGE'

Dr. George G. West
Northern Virginia Community College
Alexandria, Virginia 22311,

Decreases in enrollment, increases in the di7o0-out rate; and
.duplitation of content among major natural science courses at the
Alexandria Campus of Northern Virgipia Community College indicate
the need fory_on assessnlent to ascertain ifAnstruction is responsive
to the diverse goals of Its students and the extent to which it
promotes effective learning. Fortunately, the campus possesses
a powerful instructional resource in TICCIT, a computer-assisted
instruction system. TI,CCIT 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
areas and various instructional strategies that can be implemented
on TICCIT; that the most feasible-of these.TICCfT strategies be
selected and incorporatedAn an action plan for the production and
implementAtion of new TICCrT material; that problems not amenable
to solution through the use of TICCI,T be flagged for fukher
Analysis; and that this campus utilize the action plan to improve'
science education.

Two-Year College Assessment Program
Development in Science Education
SED78 -09665
$4,770
Award,date: 06-13-78
Termination: 08-31-79
NSF Program Manager:

Bill G. Aldridge

C 26
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,NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

AL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO -YEAR COLLEGE

Dr. Martha W. Sellers
Northern Virginia Community College
8333 Little River Turnpike
Annandale, Virginia 22003

This projtct proposes to undertake a needs assessment of the two year
program in chemistry at the Annandale Campus of Northern Virginia.
Community College. From May tR 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 educAtion at` this -"
College Campus and compare'it with other Colleges; identifyNeficieocies
in counselling of prospective students, course management, course
content, supplementary materials and lab exercises; and recommend
measures to alleviate deficiencies.

Two -Year. College AsAessmen Progrt
.Development in Science'Eddcation
SED78-0841
$5,000
AwardAate: 06/13/78-
Termfnatton: 03/31/79
NSF Program Manager:
Mr. Bill G. Aldridge

C 27
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NATIONAL. SCIENCE FOUNDATION .

WASHINGTON. D C 20550

4

CHEMISTRY AND BIOLOGY LABORATORY FACILITIES AND CURRICULA-

Professor Edward Eagan
Quihsigamonsi-Community College
670 Westititylstop Street
Worcester Massadhusetts 01606

N

'This protect will examine the needs for laboratory facilities renovation
and construction and for curriculum developm t in chemistry and biology
at the college. There are currently two labo atories which are used for
five different chemistry and biology courses This results in over-
crpwding, overutilization, and health and sa ty problems. Lack of
facilities also bars-a number of other chemistry and biology courses
from offering ,laboratory experiences em instruction. The results of
tills project will -provide invaluable fftput to the college's masthr
planning efforts and will enable the college to most effectively utilize
the limited funds available renbvate existing laboratories and
construct new facilities. Ths-project will also address needs for
curriculum development in chemistry and biology,_ specifically examining
the needs-for an organic chemistry'course an audio-tutorial anatomy and
physiology course. It will identify ways in which curi-ent curricula can
be revised to better serve students who have language'and skill deficiencies
or who are physically handicapped or learning disabled.

C28'

Two-Year College Assessment Program
DeVelo ent in Science Education
SED78- 9558
$5,000
Award date: 06/23/7.8-

Termination: 03/31/79
NSF Program Manager!
Mr.' Bill G. Aldridge

.12/1978!



NATIONAL SCI CE FOUNDATION
WASHINGT N. D C.4 20550

r

THE NEXT STEP: A COMPUTER FACILITIES MASTER PLAN FOR SADDifBACK

S
Rrofessor Dave Campbell
Saddleback College
28000 Marguerite Parkway
-Mission Viejo, California 92692

10

isThe:goal, of tftii assessment is to develop a master plan for the
expansion of the Saddleback College instructional computer facility:. .

After assessing current andifu ure curriculum needs and examining
. alternatives, adetermination f the prudent coul"se will be made.
Recommendations will be submit ed to the administration and Board
of Trustees for adoption. as\pa of the instructional facilities
master plan., The assessment wil c sist.Of-six steps: (I) eval-
uation orexisting facilities, (2) in -depth discussions with
potentihl users within the college community to deterhine future
needs, (3) evaluation of current facilities.atjitarb colleges,
(4).discus9ons with'competing computer system ndos,. (5) an
analysis of funding alternatives,.and (6) final repo rwith.specific
recommendations. This report will be widelydistributed; and felt:iv,-
uvopenpeetings with staff, faculty, administrators and the Board
of TrustEes will be scheduled to discuss and defend the teas
conclusions. -*Once adopted, the plan will be impleMenied. ..

.,

C29

TwO-Year College Assespent Program
.Development in Science Education
.SED78-09687
$5,000
Award date: 06/05/78
Terhination: 02/28/79
NSF Program Manager:'

Mr. Bill G. Aldridge

13.2
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hriVralilliEENCE FOUNglATION
ON. t? C 20550

ASSESSMENT OF MATHEMATICS PROGRAM AT S. -D. BISHOP TATE JUNIOR COLLEGE

IV

..Roy Daigle
D. Bishop State Junior College:
North Broad Street
e, Alabama 36603,

he mathematics curriculum at g.,D. Bishop Stte Junior College will be
assessed to determine if there are needs to:

1. restructure the Basic College Algebra sequence to conform
to present and future needs of students in General Education;

2. combine two mathematics courses into one institutional el.edit

course tostrengthen the mathematics background of the transfer

stud; nt in General Education;

ch nge the present structure.of the technical mathematics,
co rse to conform to the area of'studY;

4. change the topicrofferiAg§ in the mathematics course for the.
medical technical transfe-student; and

introduce the computer into the College AlObra course to
strengthen and improve the mathematical backgrounds of the
students in Science, Mathematics, and Engineering. t.

Two-Year College Assessment Program
Development in Science Education
SED78-09685

$5,000
Award date: 05/22/78
Termination: 02/28/79
NSF Program Manager:
Mr. Bill G. Aldridge

12/1978
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NATIONAL SCIENCE FO
WASHINGTON. D.C. 20550

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR C/IMILEGE-

Mr. Robert King .1

Southeastern Community College
Whiteville, North Carolina" 28472

The major objective of this proposal is to.develop a needs. assessment
document-for placemenof students in Science courses: The project plan
includes: 1) Identification ogoal areas; 2) Selection and development
of measures for these goals; 3) Selection of acceptabl@klevels on the ,

)11easUres; 4) Administration of the measures; 5) Comparision of observed
levels,with acceptable levels; 6) Assignment of priorities among needs
for thb'purpose of defining_action programs; and 7). Determinatiorrof the
feasibility Of-initiatirig programs to eliminate need.. 0The anticipated
outcomes of this projectare more accurate placement of: students ip
Science courses according. to their.needs and learning levelsby:

TV,Identificationof freshmen who are be1oW the acceptable level for'
beginning Science. courses; and 2). Determination of what instructional
methods, learning experienc0s, and required resources best carry,the
content for students placed'in the developmental courses:

C 31

Two-Year College Assessment Program
Development iScience Education
SED78-09670 /
$5,000
Award date: 06/06/78
TeriOnati

-11
03/31/79°

NSF Prog am Manager:
Mr. r 1 G. Aldridge

. 12/1978.



NATIQNAL SCIENCE FOUNDATION
WASHINGTON.. D.0 20550

v._ ,SUOMI COLLEGE SCIENCE EDUCATION ASSESSMENT PROJECT

Mr. Donald Wanhala
Suomi College
Hancock, Michigan 49930,

YY

The objectives ofSuomi.College's Science Education Assessaint Praiect arq .to
assess the major problems associateciwith,biology laboratory instruction, to
identify alternative solutions by which the problems may be addressed, and to
produce the assessment docum t that presents the project's.fihdings nd

recommehdations foci impro ent of the 4Ology program.

The project plan'involves assessing laboratory and library facilities,
condy9fidpg interviews, identifying alternative plans:for scrivffigthe problems,

.and'entuaiing the alternatives and producing an assessment document.

The outcomes that are anticipated from this assessment project are two-fold:

first,..the college will learn how better to introduce biology students to
the scientific method by improved laborratory instruction, and 5eciand, this

project will provtde a model_that can be utilized to enhance other'science

areas. -

a
C 32

Two-Year College Msessment Program
Development in Science Education
SED78-09689
$4,800

'Award date:.. 06/09/78
Termination:- 02/28/79
NSF Program Manager:
Mr. Bill G. Aldridge

13 5
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NATION :SCIENCE FOUNQATION
WA HliNGTON, D.C. 20550

iRITON'S COMPREHENSIVE SELF- ASSESSMENT -OF SCIENCE EDUCATIOfi.,

Mr. William Collien

Triton College
2000 Fifth Avenue 1

River Grove, Illinois 60171

A comprehensive, systematic appraisal of course content and computer-
assisted instruction in iolOgical Science, Chemistry, Engineering/
Physics, sand Physical Science will be conducted during the Fall '78.
The objectives of the pr jectare:

1. To determine the 'Overall adequacy of course offerings for achieving
the mission and goals of the college in all areas of science education.

3-.

To assess the desirability of computer-assisted and/or computer-managed
instr ction atjriton College.'

itl

/
To dev lop-afTational basis for decision-makin9 in the areas studied.

4.-.To improve the quality and availibilTty of science.educationastTriton
College.

5'. To prepare an assessment document which will provide useful inforMation
on the ovepll status andneeds of science education in the two-year

The assessment will be conducted by specialized task forces which will
involve all full-time Science/Engineering staff. The task forces will
conduct an inventory 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 stwients for science education. The assessment
document will be utilized for planning and change to improve the efficiency
and effectiveness of science education at Triton.College.

Two-Year Colle'ge Assessment Program
Development in Science Education
SED7B-09846
$5,000
Award date: 06/02/78
Termination:,
NSF Progrk M

Mr. Bill' G.

.0 33
i136

02/28/79
anager:
Aldridge

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON,' D C 20550

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR COLLEGE'.

Dr. Timothy. I. wards
Wake Technical In itute
Route.16 Box 200
Raleigh, Nor olina 27605

$

Wake Technical Institute conducts six (6) engineering fechnology programs
leading to the Associate in AppliedScience Degree. "The prografls were

initiated between 1964 and 1969 and were initially accredited in 1972 and
reaffirmed in 1976 by the Engiffeers' Council for Professional Development.

The project goal is to asse the scientific and. mathematical subject
matter iv the six (6)4enginee ing technology programs.. :The principarinves-
.tigato'r will convene a faculty study-group which will identify topics in
question and develop ways and ans (including an instrument) to assess
those topics. Thinstrument will be validated by mailing twengineering
technology educators. The trument 411 then be mailed to Wake Tech
graduates and their empl ers.

The project will be conducteeduring 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 teChnology program and the subject areas
least needed. ,The final resdftWill provide the basis for- possible. changes

in the Scientific and mathematical topics and instructional methoddlogy
used in the six-(6) engineering technology prdgrams at Wake Technical
Institute. 40

4
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Two-Year College Assestment 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

12/1978



A NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 205567

4

?
A

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO YEAR COLLEGE

Dr. John T. Collins
Dr. John N. Sarrubbo.
Westchester Community ,College
75 Grasslands Roads
Walhalla, Nevi York 10595

. . , .

Westchester Community College is a. two yew r community college under the
auspices qf SUNY. The °college currently offers two year associate degrees
in Civil,Electrical and MechanicaiTechnology an 'Engineering Science. ,

For 'the past several years, ipproximately 50% of' he graduates from the
althree technic areas and almost all of the Engin ring Science graduates

have transferred to four year institutions. This transfer percentage for
the technical areas (basically occOational oriented programs) is approxi-
mately three

r
;times the nati 1 av/erage, and while it speaks well for thela

caliber othe student and t e college, it poses problems4.n meeting the
changing needs of the'college students. The relatiVely small number of
students from the three technical areas, 110 students per year, reducei
thepracticality of establishing parallel programs (occupational-transfer)
in4he 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 combined transfer and career program.
This study will make this evaluation'by (1) surveying graduates and transfer
institutions, to obtain the necessary data,. (2') analyzing and summarizing
the data -, (3) reviewing and'making recommendation for appropriate revisions
of math,. physics and engineering components of the curricula, (4) making
specific recommendations for implementation and possible EEPD accreditation.

I

/
Two-Year College Assessment Program
Development in Science Edutation
SED78-09671
$4,800
Award /date:- 06/13/78
Termination.: ( 02/28/79
NSF Program Manager:
Mr. Bill G. Al ridge

j

12/1978



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

,STUDY OF SCIENCE EDUCATION IN TWO-YEAR COLLEGES

Dr. Lance Hodes '

Westat, Inc.
Rockville, Md. 20852

The purpose of this project is to identify the role of two-year colleges
in sdience education and the extent to which they fulfill that role. The
result& are expected to proVide a basis for understanding of the functions,
programs, and teachingrmethodologies of the two-year colleges. For this
*essment the audience will include two-year colleges, their professional
okganizations, the NSF and other government agencies at Federal and State
levels.

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 administratcirs. 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 institutions
funded under the Local Assessment of Science Educationin the Two-Year
College program--will be analyzed and integrated into the study.

This project will ascertain needs An areas of faculty development, insti-
tutfonal resources and support, and programs and courses. In contrast,
the"U.C.L.A. project concentrates on the status of science education in
terms of courses and. teaching methodology.

J Two -Year College Assessment Program
Development in Science Education ,

SED78-21054
$190,734
Award date: 09/30/78
Termination: 03/31/80
NSF Program Manager:
Mr. Bill G. Aldridge
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.t. 20550

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

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 education at Western

Wyoming Community College.,

637:

$

Two-Year College Assessment Program
Development in Science Education
SED78-09559

$5,000
Award .date: Q6/13/78
Termination: 02/28/79,
NSF Program Manager:

Bill G. Aldridge

12/1978



ATIONAL SCIENCE FOUNDATION_
wXsIAINGTON. D.C. 20550

LOCAL ASSESSMENT OF SCIENCE EDUCATION IN THE TWO-YEAR COLLEGE

Dr. John S. DiYorio
Wytheville Community College
1000 East Main Street
+Wytheville, Virginia 24382

The science dtsciplines_at Wytheville Community College have reached
a point in their development where serious Consideration of current
practices and future operations 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 l'i-owing need to update the basic biology, chemistry and
physics courses offered to science majors within the Science Curric6lum.
This project, through the use of outside consultants and the study of
Qutside "model" programs, will assess current operating procedures
within the science disciplines and the Science Curriculum. A report
will be prepared containing:

(a) a discussion of weaknesses in the science offerings and
Science Curriculum;

(b) recommendations for revision to meet current instructional
. responsibilities;

0 a projection of future instructional and physical facility
requirement

Two-Year College Assessment Program
Development in Science Education
SED78-09842
$5,000
Award date: 06/02/78
Termination: 02/28/79
NSF Program Manager:'

Mr. Bill G. Aldridge
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NATIONAL SCIENCE FOUNDATION
WASHINGTON; D.C. 20550

COMPUTER ASSISTED.4IENCE EXHIBITS

Dr. W. M. Laetsch
Lawrence Hall of Science
University of California
Berkeley, California 94720

The fundamental question addressed in this research is this: .to what

extent can one deliberately structure an individual's evithout
sacri-

erience with

a science exh'
ficing the a tractiveness of the.exhibit2 'Experience with computers.-

te it so as to increase cognitive outcomes A

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 be 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 instructional structure-in.a set of
'CAI programs in the computers and will measure as independent variables'
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 science exhibits into

effective educational.spstems within settings,hich.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.

4,

D1

Research in Science Education
SED78-17543
$190,112
Award Date: 09 -15 -78

Termination: 02-2EP.81
NSF Program Manager:

Dr. Andrew Molnar

12/1978
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NATIONAL SCIENCE FOUNDATION
WASFPINGTON, DZ. 20550

A RESEARCH EVALUATION OF SCIENTIFIC REASONING ABILITY IN NATURALISTIC AND
LABORATORY SETTINGS

Dr. W. M. Laetsch
University of.California
Berkeley, California 94720

, The research is concerned with evaluating, the impact of classroom science
on everyday decision-making and deterhining 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 considering, results of uncontrolled experiments
or designing controlled experiments.

44
,

As recently suggested by Robert Glaser (1976) the research plan could be
described as selecting an important,problem (the generalization of
scientific reasoning ability and developing a solution guided by the
latest developments in cognitive"theory especially the information pro-
cessing paradigm. One aspect of the'proposed research will be to provide
a model of Now a linking structure can be developed. The procedure is to

. carry out 11 experiments using seyenth, ninth, and eleventh grade boys .

and.girlsin three different socio-economic areas to (1) evaluate
scientific reasoning in laboratory settings, naturalistic settings,
informal activities, and games, (2) inlet-tigatevariables which might
account for discrepancies between naturalistic and laboratory performance,
(31 design and compare two training mocedures, one to ach scientific
reasoning concepts and another to short how to uply th concepts to new
problems, and (4) to assess the role otindiviffal diff ences on scien-
tific reasoning ability in naturalistic and laboratory settings.

D2

Research in Science Education
SED77-18914
$181,000
Award date: '09/23/77
Termination: 02/29/80
NSF Program Manager:

Dr.,Andrew Molnar

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 20550

INCREASINPTHE MEANINGFULNESS OF TECHNICAL INFORMATION FOR NOVICES

Dr. Richard E.,Mayer
University of California
Santa Barbara, California 93106

The;project will investigate instructional variables which may influence
trOky.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 asAenerating summary notes which are
intended to force the subject, to)actively integrate and elaborate on
the new material. The presen1atibn 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 processes involved in learning and the,
struc ure of the learning outcomes. First, subjects will take multi-
levele post-tests consisting of both retention and transfer questions;
this hnique has been.sLccessfully used to assess the breadth of
learnin outcomes (Mayer, 1975). In addition, to add further depth of
analysis, subjects will be asked to freely recall what they have learned,
and the protocols will be analyzed using current text analysis procedures
(Meyer, 1975; Kintsch, 1974).' These data will include the idea units
recalled, the number of 'summary statements, the number of intrusions
from other information, and the order of recall.

c

D3

Research in Science Education
SED77-19875
$31,600
Award date: 09/23/77
Termination: 02/29/80
NSF Program. Manager:

Dr. Andrew Molnar

145 op

12/1978



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 213550

A SAM OF SCIENCE INSTRUCTIONAL:PROGRAMS IN TA-YEAR COLLEGES

Dr. Arthur M.5 Cohen

Center for the tudy of Community Colleges
Los Angeles, ifornia 10024

4.

This.is.4 study of curriculum and/instruction in the sciences'in the
comunity,-juniori and technical colleges of America: A samplel)f
approximately 180 of.the 1,213 (c.15%) colleges, balanced by college

'age, emphasis, )ocale, size, and control, is planned.' The project
staff will review the literiture on the sciences in two-year colleges;.,
ttbulate all courses and class sections in the sciences, social sciences,

'engineering, and technology in the sample of colleges; survey a random
10% of the instructors (c. 1,600) teaching in thoisa areas; cross-tabu-
late findings by discipline and type of college;_prepare reports for
widespread. distribution.

The project will yield informatiO the scope If the courses in

all disciplines- under NSF purview th re available to two-year
college students; the magnitude of co 1 .effort in the sciences;

course goals, materials and equipment; instructional patterns; and

changes in disciplinary emphases in recent years. This study 411
complement a similar. study of humanities instruction now being conducted

by the Center-with support from the National. Endowment for the Humanities.

Fitnilings will be of use to curriculum and instruction planners in all

twd-year colleges, college systems and consortia, universities, and

state and. federal agencies.

Research in Science Education
SED77-18477
$145,400
Award date: 9/23/77
Termination: 2/29/80.

NSF PrOgram Manager:
Dr. Raymond J. Hannapel

C/
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NATIONAL SGkENCE FOUNDATION
. WASHING,TON, D.C.. 20550

4'0

PROJECT'SYNTHESIS:. AN INTERPRETIVE CONSOLIDATION OF RESEARCH
IDENTIFYING NEEDS IN PRECOLLEGE*IENCE EDUCATION

1 Dr. Norris Harms
University of Colorado
Boulder, Colorado 80309

l

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 education, 2) the current state of
scienae education, and 3) the needs of 'science'epu6ation and recomme40
dation 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 c prehensive review of needs-
related Tesearch.in'scienCe edAcation practices and outcomes (Ohio State
University), "Casa Studies in-Science Education" (University of Illinois),
and a "Materials-Usage Survey" (Research Triangle Institute), and from

-objectives and data from the National Assessment of Educational Progress.
Atlitach.stage, interpretationsIvill be made by five groups of expert

I conYgltants.reflecting the five perspectives of: 1) Physicalsand Earth
ScienCe, 2) Biology, 3) Science Processes, 4) Science/TechnolOgy and
Society Interaction, and 5) the ElementarySchool. At each stage, statements
from these five groups will be synthesized into unified reparts by the
Synthesis Group. Results will be reported in three levels of specificity
for three types of audiences: 1) policy makers, 2) educators in general,
and 3) science t cators- .,

s.

Research in Science Education
SED77-19001
$203,300
Award date: 09/23/77
Termination: 08/31/79
NSF Program Manage4.

Raymond J. Hannapel
4
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NATIONAL SCIL CE FOUNDATION
WASHINGTON, D C 20550

STRATEGIES FOR LEARNING EMPHASIZING
THE NATURE AND ROLE OF CONCEPTS

.

./

Dr.. Joseph D. Novak
Department of Education

and Biological Science.
' Cornell University
Ithaca, New York 14853

Previous research and theory development by this research group..has
been applied to instruction in college science classes and has supported
the conclusion that concepts play a central role in the acquisiton of
new knowledge and in problem solving. Workin§ from the cognitive
learning theory of Ausubel and employing ideas from the epistemology
of Toulmin and others' studies hive shown that college students
can be taught strateg1ps'for 'learning that significantly influence'
their success in'learning and problem solving. The'current project
seeks to extend this earlier work to the junior high school level.
Using ordinary science lessons presented in schools, classroom instruc-
tion will be supplementeii with special activities designed to teach
the students the nature and role of concepts in psychological learning
processes and the interplay between concepts and research methods in
the creation of new knowledge in science. Preliminary informal work
with students at the junior high level suggests that they can, acquire
thepsychological4and epistemological ideas to be taught and can use
these to aid their understanding. of conventional science instruction.
This research project is designed to refine protedures for teaching
strategies producing more effective student learning, and to assess
the'effectiveness of these procedures at the seventh and eighth grade
level.

4

Research in Science Education
SED78-16762
$126,600
Award Date: 09-15-78
Termination: 02-29-80
NSF Program Manager:

Dr. Andrew Molnar
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A NATIONAL SCIENCg FOLATION
WASHINGTON. D.C. 20550

*RESEARCH INTO IMPORTANT FACTORS INFLUENCING FEMALE SELECTIpN
OF FIRST OPTIONAL MATHEMATICS COURSES

Dr. Alma E. Lantz .'

Denver Research Institute
University of Denver
Denver, Colorado 80208

The research will apply the theorieS,of social psychology and the
methods of decision theory/choice behavibrk order to predict the
choices of young women facing theirfirst OPtional mathematics course.
The objectiyes are threefold: (1) to determine the relative importance
of factors influencing math-related deciSions, in order that the -

most importantsonditian may be addressed by future experimental
interventions;, (2) to conduct a preliminary examination of the role
of peer influence'in makirmath-related decisions; and (3) t4 provide
a more sensitive instrument with which to measure the effects of future
interventions. 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 generalizaL
bility of the results will be conducted by having four similar, groups
complete the instruments in California. The steps in conduotin4
the experiment will include the development of a preference scale,
the administration of the preferehce'scale to approximately. 150
high school girls, the completion of the scale for her own preferences
and the completion as she believes her best friend would Complete
the scale. The'andt/sis will reveal differ'ences in preference (value)
structures by election of mathematics courses 4nd demographic variables.

ReseafTh in Science Education
SED78-17103
$49,290 .

Award Date: 09 -15 -78

Termination: 02-28-81
NSF )rogram Manager:

Dr. Raymond J.'Hannapel
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NATIONAL SCIENCE- FOUNDATION
WASHINGTON, D C 20S50

1.>

, A

THE USE OF HEURISTICS IN PROBLEM SOLVING: AN EXPOSITORY STUDY

Dr. Mary Grace Kancowiki
University of Florida
Gainesville, Florida 32602

NJ

The purpose of chis stuJy is`to exp/ore regularities in problem

solving behaviors that would suggest hypotheses for larger, cale

experimental studies dealing with (1) heuristic processes.and
(2) strategies for, use in problem solving instruction. A clinical

methodology will be employed. Subjects will be asked ta4think aloud"

#s they solve problems. Most tests will be auglio taped, seTected ones

Hdeotaped. Protocols of problem solving behaviors will be code 'and -

analyzed forwprocesses indicated with particular attention to heuristics

,used and memory for previdusly encountered problems. Four categories

of problipms will be employed. Solution space foP-Tach problem will

be,documenfed. Results will be-interpreted and hypotheses for,fupure-

studies will be drawn 0 from 'the obsiervations.

Research in Science Education'
SED77-18543 ,

$25,000
Award date: 09/23/77
Termination: 08/91/79
NSF Program Manager:. -

Dr. Raymond J. Hannapel
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.6 . 20550

AN ANALYSIS OF RESEARCH ON MATHEMATICAL ABILITIES

Dr. Jeremy Kilpatrick
UniverSity of Georgia
Athens, Georiga 32609.

The projec-tmill summarize and evaluate research finding relating
to mathematical abilities. The project's goals are en fig assed by
fourAuestiont: (a) What does the literature say abou t mathematical.

(b). What is.the structure of mathematical abiTities?.'
(c) What prototypic instruments' might be used to assess mathematical
abilities? (d) In what promising directions might researcfr on .'

mathematicalabilities proceed? Firtt, the literature will be searched,
and_a reference tollection formed,'by a team of 5 investigators (4 at
thellniversity of.Georgia; lat the Institut fur Didaktik der Mathe-,
matik,-GerMany).. Second, the literatUrewill be.analyzed, evaluated,
,and used as the.basis for a new, conceptual .framework for the study,of
mathematical abilities. Third, technical ieports and monographs will
be prepared, that explain. the framework, specify instruments-for-assess,
merit, 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 indifferent
phases will proceed concurrently. The approach will rely heavil,y!on

_information-processing theories (and especialTy'the work$of Krutetskiil-,
special attention to'tpatial abilities. The conceptual.
,fraMework and illustrat%ve,thstrumentt will help teachers anTdsresearchert ,
gather'sxstematic information about children's mathematical abilities:

Rese ch in Science Educatton
:SED7 -17946
$133, 00,
Award ate: 10/21/77
Termination: 09/30/79,
NSF Program Manager:

Dr. Raymond Hannapel;
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'NATIONAUL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

LEARNING AND TEACHING WHOLE NUMBERS:
AN' INTERDISCIPLINARY STUDY OF AN EXPERIMENTAL MODEL

Dr. Leslie P. Steffe
Department of Mathematics Education.
University of Georgia
Athens, Georgia 30602

The goal of thiS project is to provide a model for learning and
teaching whole numbers on the basis of recent advances in the psYchology
of cognitive development and the philosophy of mathematics. In both
these fields a constructivist epistemology has come tp the fore which,
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 o4' conceptual.

For.this premise the project will'address four main tasks: (1) Criti-.
cally review current liteeature pertaining to the development, learning,
and teaching of the whole number sys_tem; (2) provide a theoretical
framework in which-the constructivist direction of-cognitive psychology
and of philosophy of mathematics can be exploited by mathernatics
education (3) provide tentative models of the process let leads

aqto the nceptualigation of numbers and the operations p rformed on
them; (4) point out and formulate researchable questions that could,
help to assess the adequacy of the constructivist appeoach to the
problem of,children's acquisition of the-koncepts involvecHn the
whole number-system and the methods used toteach it.

.

ResearCh in Science Education
SED78-17365
$165,000
Award date: '09-15-78
Termination:. 02-28-81
NSF Program Manager:,,

Dr. ,Raymond J. Hannapel
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

oa

.
A META-ANALYSIS OF PRODUCTIVE FACTORS IN SCIENCE LEARNING

IN GRADES 6 THROUGH 12

Dr. Herbert J. Walberg
College of Education
University of Illinois.
Chicago Circle
Chicago, Illinois 60680

The rationale for the study to be'Un'dertakeh by this project is based

on a NARST-NIE commission's (1975) recommendation§ for research review,

thvGlass (1978), methodOlogy of meta-analysis, and recently identified
constructs in the general_ education literature related to student
learning.

The study will review a analyze up to 15 years of science education
research literature rel ted to thosemajor..tausal. constructs which ,,

the general education literature is pointing to as highly related

to student learning. The statisticarmethodolbgy employed will be
meta-analysis,as described by Glass (1978). Meta-analysis of the

research on the following. eight; as they relate to science
learning.in grades 6 to 12 is 'planned: ;student age, ability (including
developmental.level),'and motivation;.quality and quantity ofinstruc-
tion; and classroom, home, and peer environTents.

The analysis to be employed in this'study will not only test the
validity of the hypothesized relationship of the consVructs to student
learning in science, but will be a basis for identifying gaps in.
the research. literature and designing future studies. to further
elucidate causal variables. The study will also provide poliCy makert
with a comprehensive, quantitatively based guide to what 45 knowir

about the major factors influencing science learning.

Research in Science Education'
SED78-,17374
$129,200 ,

Award date: 09-15-78
Termination: 08-31-80
NSF Pro ram-Manager:

Dr. Ra and J. Hannapel

12/1978
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D C 20550

RESEARCH ON THOUGHT PROCESSES USED IN 7TH-10TH GRADE MATHEMATICS

-Dr. Robert B.Davis
University of Illinoit
Urbana, Illinois 61801

For various reasons, the "new mathematics" curricula of the 1960's
had (Tn most cases) to be created in the absence of an adequate basis
of task analysis. 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 "theoretical" and "empirical"
task analyses for the tasks of learning 7th -10th gra mathematics.
For the various tasks of this matheWics, the projec 11 ilsy to
answer the quistion: just what thought processes are ecessary in
order for a student to learn to perform this task core ctly? For a
"theoretical analysis one studies the task itself, and -asks "what seems
to be necessary?" For an "empiricaPienal,ysis, one observes a student .

working at the task, and isks "what does he actually do?" The empirical
analysis uses,a modification of Piaget's "clinical interview method". --
as the student solves the problem, and interviewer poses questions such
as: "How did you-decide to divide, just now?"

Research in Science Education
SED77-18047
$143,900
Award date: 09/23/77
Termination: 02/29/80
NSF Program Manager

Dr, Thomas J. Cooney
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P NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. .20550

MEASUREMENT A ANALYSIS OF PATTERNS OF LOGICAL THINKING

Dr. Frederick P. DeLuca
Iowa State University
Ames ,Iowa 50011

The purpose of this research is to develop a system for recording and
measuring logical thinking, and to test the system in three experiments

Ir\t

desigked to study:. 1) the ability of subjects to demo trate logical
thinking with different kinds of science content, 2) pat erns of logical
thinking under global and differen'tiated approaches to problem solving,
ande0:3).autometion of data collection.

74 r . . q_-
Previous research suggests that electronic forms of piagettan tasks can
belombined with recent advances in microcompUter technology to overcome.,
many deficiencies found in the original task. This approach has the ad-
vantages of greater flexibility and sharper Control of number and intensity'
of variables. The entire subject-task interaction-can be recorded so
valuab1e,data-that are usually lost by current techniques can be retained
and analyzed. Development of such an 'instrument could lead to improved
measurement-of patterns and levels oflogical thinking, open doors to
new experiments; and help produce the*nowledge that is necessary to
reduce the gap,between Piaget's Theo,* and its application in the clas

i
.

:The study seeks to produce new information concerning the relations between
.science content, gender of the subject, aul patterns of logical thinking
under differentiated and global approaches to problem solving; such.

,.information will be of interest to researchers, curriculum developers,
and science teachers.

Rese rch in ScienceEducation
SED7 -18654
$52,300
Award date: 09/27/77
Termination: 02/29/80
NSF Program `Manager:

Dr. Andrew Molnar
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NATIONAL. SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

1

A RESEARCH STUDY OF.COMPUTER-BA DJUTORING OF MATHEMATICAL AND
SCIENTIFIC KNOWLEDGE

Dr: Ira P. Goldstein .

Massachusetts Institute of Technology
Cambridge, Massachusetts .02139

Over the.next fiveyeafs, computer games will find their way into
many American homes, creating a unique educational opportunity. From

the user's perspective, the computer will provide advice regarding
strategy and, tactics for better play, But fromrehe tdkational
perspective such requests for help provide an oppoftunity to tutor
basic mathematical, scientific or other kinds,of knowledge that the
game exercise.

There are, however, critical research issues which must be addressed.
Whil the hardware needed for games and computer-based tutoring will
continue to drop in cost, the software technology (and related edu-
cational and psychological theory) forNiesigning 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
skills.

f

as

0

Research in Science Education
SED77-19279
$193,400
Award date: 09/23/77
Termination: 02/29/80
NSF Program,Manager:

Dr. Andrew R. Molnar
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. NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. L20550
ti

ASSESSMENT AND DOCUMENTATION OF A CHILDREN'S COMPUTER LABORATORY

Dr. SeymoUr-A. Papert
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139 .

This research will thoroughly document the experiences of a small
number of 5th grade children in an elementary school computer laboratory,
usingOGO, 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 edge in the areas of mathematics; science, and language, and of

'c nitive strategies and attitudinal changes whiCh transfer beyondothe
ecific subject matter studied. A collaborative team, including MIT.

research scientists, a public school teacher and curriculum 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 as drawing conclusions from the collective data
about the success of the LOGO classroom experience 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 lai-ge scale evaluation to be conducted in the future.

Research in Sclence Education.
SED77-19083 c
$180,700
Award date: 09/23/77

_.13,erinination: 02/28/79
NSF Program Manager:

Dr. Andrew R. Molnar
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NATIONAL SCIENCE FOUND
WASHINGTON, D.C. 205

IDENTIFYING DIFFERENT LEVELS OF UNDERSTANDING ATTAINED BY PHYSICS STUDENTS

Dr. Frederick W. Byron, Jr.
University of Massachusetts
Amherst, Massachusetts 01003

4 ,
formulas in mathematics and the physical sciences is a necessary

ely,powerful technique. However, science students in secondary .

Colleges often memorize large numbers of-formulas with little
4ng of their underlying meaning.- ;There is preliminary evidence

tt:pliappens to a greater extent. than is, commonly recognized. The

- 7.7friterview offers a technique for 'studying and documenting ways

misuse.formulas. This project will I) investigate the
ex ilk:tg'which introductory collemphysics students misuse sorinisUnder-
st 6.1.-fctrimulas,. 2) catalogue the typical ways/in which they do this;. and
31; -gin the-larger task of idenilfying-key types of knowledge that
supce 'sifful problem solvers use to 'give formulas meaning. This will be

done.. by; clinical interviews and written tests i44-th students
taking- introductory college physics.: This type of study should help
interest fadulty,in the process of increasing the level of understanding
'their students attain as opposePto merely increasinpforMula-shifting
competence.

110
di

;

Research in Science Education
mEED77-19226
$20,900
Award date: 09/23/77
Termination: 06/30/79
NSF Program Manager:

Dr. Thomas Cooney
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NATIONAL 6CIENr-FOUNDATION
. WASHINGTON. D.C. 20550

STATISTICAL 'ANALYSIS OF RESEARCH RESULTS IN' OLLEGE SCIENCE TEACHING

%

Dr. James A. Kulik'
University of 'Michigan
Ann Arbor, Michigan 48109

The major ob ective of this project is the collectiam and statistical
analysis of comparative studies of effectiveness of instructional
technology i college science teaching. rThe basic data for the .

analysis willtome from hundreds of studies of instructional technolo4y
reported in joyrtial articles, technical reports, and dissertations.
Project staff members will collect these primary data analyses,
summarize results, and/statistically analyze th@rcollected outcoMes of
these studies. They will characterize each stud' along a number of .X
dimensions, including characteristics of the set ing, conditions of
the study, and methodological adequacy of compar A number of
asures of effectiveness will be used in the stud .

11

The project should generate new knowledge about the effectiveness of
different instructional technologies used in college science teaching.
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 Deporting results of educational research, and
project staff expect to be able to make suggestions about.more uniform
standards for future reports.

Research in science Education
SED77-18566
$114,300
Award date: 10/20/77..'

Termination:` 09 /30/79

NSF Program Manager:
Dr. Raymond Hannapel

12/197a'



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

A STUDY OF COMPUTER USE AND LITERACY IN ScJENCE EDgCATION

Dr. Daniel Klassen
M4nnesota Educational Computing

Consortium,
St.-Paul, Minnesota 55113

CoMOuters are havtpg a sig ificant influence on the content of science
education add the teaching f science at the pre-tollegiate level. This
study,will examine the imps t on computer literacystudent knowledge,
attitudes,. and skills vis-a-vis computers--of instruction about the
operation andJuse of computers and of student use of the computer in an
instructional setting. Using afield study approach, th *project will
measure computer literacy levels before and after instruction about
computers. Using a controlled laboratory approach, the study will measure'
computer literacy levels before and after using a computer within the
context of science education.

The project addresses itself to an important aspect of science education
as it is practiced in American schools and is designed to produce infor-
mation which will allow science educators to better measure and develop
educational programs.

4

o(
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Research in Science Education .(

SED77-18658
$184,100
Award date: 09/27/77 y
Termination: 02/29/80_
NSF Program Manager:
Dr. Andrew Molnar
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.G. 20550

A

A STUDY OF PRIORITIES IN SCHOOL MATHEMATICS (PRISM)

Dr.. Alan Osborne
National Council of Teachers of Mathematics
Ohio State University
Columbus, Ohio 43210

The PRISM Project Study is designed to illuminilte differences.between
actual and desired practices in mathematici`curricula (K-14) with their
implications for research and development. Using a broad model based'
on topical areas in Nthematics and encompassing the tools and modes of
instruction, the project will survey the preferences and pribrities of
users,.: makers and purchasers of mathematics'curricula. The work is

divided into six -components as follows: 1) Synthesize evidence on
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 topical areas., a

follow -up survey will be used to'determine prior it across topical

areas;15) compare the information on preferences with the research/
knowledge base in order to identify discrepancies between "what is"-ind,
"what ought to be"; 6) conduct feasibility analyses to identify needed
research and development to address the discrepancies identified in
component 5.

Research in Science Education'
SED77-18564
$192,600
Award date: 10/19/7
Termination: 03/31/80
NSF Program Manager

Raymond J. Hannapel
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550-

PSYCHOLOGICAL PROBLEM SPACE AND MOTIVATION IN
ADOLESCENT LEARNING: A STUDY OF

INFORMATION PROCESSING

a

*119

Dr. Dohald W. McCurdy
Department of Secondary Education
University of Nebraska
Lin01n, Nebraska 68588

This study hyPothesizes:the existence of differential problem copcep-
tuatizations among junior high school science students. .Plrough a
combination of a structured interview and data obtained from a vari4ty
of individual differences instruments,'regularitieswin the nature of
students' "problem,space" will be Wight. The writers hypothesige:that
the "prob141 space" as seen from the perspective of relatively naive
science students will provide substantial information relating to
(a) the ways in which science curriculum materials are prepared, and
(b) goals of enhane+ng student interestin, and motivation toward,
.the science curriculum ,

One hundred fifty junior high School students will be exposed to 0
carefully chosen set of science problems selected from the science

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 description of how theStudent
views the problem--his/her "problem'spate." Coupled with examination'
of the student scores.ona set of individual attribute variables, the
data will be analyztd in airultivariate analysi s. of variance-format,
'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 description of the "probTei space" junior high students
bring to the science curriculum. It isL anticipated that this may vary
across ageand experience with science.

a
Research in Science Education
SED78-17384
$67,302
Award Date: 09-15r78
Termination: 02-28-81
NSF Program Manager:

Dr. Andrew Molnar

D 20
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550 b

r

°' RESEARCH STUDIES ON THE SCIENTIFIC LITERACY OF THE.ATTENtIVE-PUBLIC

'

.4
Dr. Jon D.-Miller
Northern Illinois University
neKalb, Illinois '40115.

The research%ill examine the applicability of a stratified public
opinion model of scientific literacy. The models proposed by G. Almond
in The American,People an Foreign. Policy and by D. Devine in. The

1
Attentive Public: Polyarc ical Democracy provide aryoriginal framework.

. .

The researchr,will seek (1) to develop an operatiOnal definition and to
measure the current siie,composition, and structure of the attentive
public for organfzed scighce, (2) to.construct a developmental pre -audit
model, and (3) to a9sess-the levp1 of scientific piteraby_of the
_attentive public and to 01100rmirfe any seience edueation and information

A

needs. (

._
.

. _ ...) ,

, V v
The construction of a developmental pre-adult, model will' require parallel
national studies of high school students and college students to measure;
interest and information levels and to ideAtify correlates of higher
levels.of sOience Interests The development of an .operational deTinition
of the adult attentive public will utilize aletrospeCtive analysis of a
1958 Survey:Research Center study of science media consumotiou and will
incorporate developmental factors identified in the pre=adultmodel.-The
operational definition will be used to (study a sample of aaults,fallowing
the constructionLd4 modelof.the adult attentive public.

<

. r,

Once the pre-adult and adult moclels'are completed, an as5eSsmen Will be
made of the level of scientifiViIteracy and the-special science education A
and infdrmation needs of the attentive public.

I

D21
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Research in Science Educatton
SED77-18411
$67,800 .

Award date: 123/77 ,

Termination: /31/79
NSF Program Manager:

Dr. Andrew R. Molnar
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A REVIEW OF RESEARCH ON. SOLVING ROUTINE'PROBLEMS IN PRE-COLLEGE TrATHEMATICA

-#

t

cOr. Larry Sowder.
Northern Illinois University
DeKalb, Illinois 60115 -46

0
Routine problems in mathematics require only limited analyes for

twir solutions ,. whereas. nonroutine problems require considerable

ingenuity for solution. The sual verbal problems in mathematics. _

textbooks are, for example outtnelprobl 4
a

Thegoals of this Project are:

1) To review and.critique reSe rch related to routine4roblem
solving in precollege math attics;

- 2) to identify directions for esearch in.routine problem

solving in mathematics; and

3) to disseminate the findings to teachersand researchers.

Goal 1.calls for a\ljterature search and.criOque; this search and

critique will be.Oed for goal' 2 also. Artfcles prepared for journals

for mathematics teachers and researchers, notesin an existing news-

letter, and papers ore'sented at professional meetings will be used

for the diSsemination Of-the findings" (ttle third goal). -

4

Reiearch in Science Education...

SED77-11157
$35,000
Award date: 09/23/77
Termination: 10/31/79
NSF Program Manager-
'Dr. Raymond Hannapel

/
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D .C. 20550

4

THE,RELATIONSHIPAETWEEN STUDENT ATTITUDES TOWARD
.THE SCIENCE CURRICULUM AND SELECTED VARIABLES

Dr. Thomas M. MaladYna
Education/Development Research Program
Oregon State System of
Higher Education

Monmouth, Oregon 97361

Motivated by a large-scale study of students' attitudes toward science
and other subject matters recently perforMed.by the principal inves-
tigator and colleagues, the purpose of the current research is to
study the-relationship between teacher, school, student, and' environ-
mental variables and student attitudes'acrosS the.dimensibns of three
curricular areas in science (i.e., science, matheliatics, and social
studies) and three grade levels (four; seven, and eleven) for 270
teachers and their respective students, approximately'6000.

A review of current lfterature reveals the,lack'of coordinated and
coMprehehsive research-of this type acrosS the dimensions described
above., further, most studies of attitudes fail to provide a theorettcal
base ads well .as a multivariate methodology, which has greater potential
for uncovering complex relationships that seemingly exist.

Products'of this proposed. project include (a) the research study,
(b) a review-of salient research, (c) a review of instruments,used to
measure attjtudes, (d) a sourcebook of these instruments; and (e) two
technical reports documenting the study of the reliability and validity
of the instruments employed in the study.

Research in Science Education
SED78-117367

'$81,141
Award Date: 09-15-78 ,

Terminationr 08-31-80
NSF Program Manager:
Dr. .Raymond J. Hannap

D23 fi
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NATIONAL SCIENCE FI3UREATION
WASHINGTON. D C 20550

DETERMINANTS OFSTUDENT ENTRY AND PERFORMANCE IN THE SCIENCES

Dr. George H. Dunteman
Research Triangle institute
Research Triangle Park, North. Carolina 27709

The primary purpose of this study is to determine social,,psyChologidal,
wand structural factort that influence the e ry of women and, ethnic

minorities into science education and th subseipent performance.

-Data will be drawn from th base- d three'subsequent follow-up

*,sprveys of the Nati4nal ngitud al Study of. the High School Class

-of 1972. Separate,hvily 'cal-m dels will be used to examine each of

.*the following critIci7periods n science career development: .the

ransition from high.school t college, completion of college, and the,

rawition from college to work or to graduate school. This study will

be Conducted by a'team of investigatorswith diverse eXperiences in

setence_etl 'on, educational research, and career devilopment. The

std
*4* %

tompleted witht ear, beginning in October 1977. ,

2 47.. 111 - 4efe-N.
, 41.4r

;I.,. .4. ,
t4 -, T Ikt

Research in Science Education
SED77-18928,
$65,300
Award date: 09/23/77
Termigation:, 03/31/79
N5F,Program Manager

Dr.'Thomas J. Cooney

.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D .C. 29550

AN.. IN U RY INTO THE GRADUATE TRAINING NEEDS 'OF TWO -YEAR COLLEGE'
TEACHE OF MATHEMATICS -

==..._

Dr. Rpheit McKelvey.
'Rocky Mountain Mathematics,Consortium.',.*
c/oArizona State University
Tempe, Arizcon 85281

The purpose of this study is to 'appraise advanced prtfessional
trining.needs of two-year college-teachers of the mathematical
sciences, as ttley themselves see these needs. It is intended at
the same ti to draw a profile of the relevant characteristics
of the current two-year college teaching population. The principal
instrument for measuring these things will be a mail questionnaire
formulated and pretested through a series of intensive site visits
to selected two-year colleges by the investiaatin team. 'In
addition to reportina views and attitudes of-two-year college
mathematics teachers, theroject- will seek to develop amodel to
help meet the educational

p
needs of current and prospective teachers.,

1.
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Research in'Scjence Edulition
SED77718924
.$25,01),0

AAward date: 09/23/77
Termination: 02/28/791
NSF-Program Manager:

Thonias Cooney,
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20550

THE ROLE OF.COGNITIVE STYLE,IN THE LEARNING OF MATHEMATICS: A RESEARCH
STUDY

Dr. Douglas B. McLeod
San Diego State Untersity
San Diego, California 92182

IndividUals differ in their preferred apprOaches to learning mathematics.
These differences are often referred to as cognitive styles. Learning
can be maximized when a given cognitive style is matched with an apprO-
priateinstructional treatment. This research project involves identi-
fying- relevant cognitive styles,-!developing appropriate iustructipnal

.
treatments, and conducting experiments to test.the relatitnship between
:coOnitive style-Andithe effectiveness of various instructional treatments

Mthematics. X11

One cognitive style.Varja6le; fieV-dependence-inOpendence, has been
used in several experiments and shown to be important. The results

indicate that students with ,a field- independent cognitive style learn
mathematiCs best when given'the opportUnity.to discoVer concepts with
mdnimal guidance, while field-dependpnt students.achieve mott'in a more
expository treatment. This research will be expanded to new content
-areas in mathematics, to new instructional aids,like hand-held calculators,

and to other cognitive style variables.

D 26

Research in Science Education

SED77-18531
$2,5,000

Award date: 09/23/77
Termination: 02/28/79
NSF Program Manager,:

Dr. Andrew Molnar

12/1978



NATIONAL SCIENCE FOUNDATION
WAISHMIGTON,D.d. 20550

AN INVESTIGATIOWON T
. .-

-.FtEIDTRIPS ON SCIENCE LEARNING
).

41je Dr. John H. Falk'
Smithsbnian Institution '
Chesapeake Bay Center for Environmental Studt
Ellgewater; Maryland 21037

Despite the ever increasing prevalence of outdoor-centered science
field trips, virtually nothing is known about the effects of outdoor
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 considerable improvement in the efficacy of outdoor-centered
education.

The first study deals with the find -trip milieu in order to determine
how the constellation of environ tal 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 wil'Obe a
survey of a representative nation-wide sample of elementary school
teachers, elementary school principals, college science methods instruc-
tors, and nature center professionals to assess attitudes and perceptions
toward field trip experiences for children. Qata will be used to help
explain observed behaviors as well as to provide a framework for future
recommendations. The third study focuses on the effects of setting
novelty and number of available relevant examples ap, field trip- behavior
and learning; research suggests that these two elements represent major
components in the field trip learning matrix. The study will allow for
simultaneous manipulation of these two dimensions.

- '

771

4

Research in Science Education
SED77-18913
$24,300
Award date: 09/23/77
Terminatioc: 02/28/79
NSF-Program Manager:

Dr. Thomas Cooney

D 27 69 12/1978
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NATIONAL SCIENCE-.FOUNDATION
WASHiNGTON. D.C. 20550

SOCIAL STUDIES/SOCIALSCIENCE1EDUCATION:.
PRIORITIES, PRACTICES AND NEEDS- 4

S.

Dr. Irving Morrissett
Social Sci nce-Education Consortium, Inc.
855 Broadwa
Boulder, Col ado 80302

The project will analyze an6-Interpret existing d a, for -ate purpose *,

V. -of..providing concise statements on (T) goals and desired states of
social studies/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
principal data bases for the pToject will be the social science com-N
ponepts;ofthree recently completed TISF studies of research on trends

and needs, materials usage, and classroom practiCes in science edu-
cation, plus data from Nttional Assessme4 of Educational Progress
on social studies, citizenship, and .coping skills; other relevant

data may also be used. Three Focus Groups wilrconcentrate on studies .

of elementary, junior high, and senior high social studies programs
respectively, making separate reports (n goals, current state and
critical needs for each level. These reports will.be synthesised
into K-12 summaries aneexecutive summaries by a Core oup which
has overlapping membership with the Focus Groups and a major respon-.

sibility for planning and executing the entire project. Staff members
i

and consultants for the project will include persons from throughoutil.
the nation experienced.at all levels of social science education, '4, .-

---- K-12, and in all phases of social science edpcation, including classx.J
room teaching, curriculum planning m5tterialS and curriculum develoOr, :

menti research, supervision, and inistration. The project outcomes

will 4)usefil,to persons engaged n these same educational Toles at
.

national, staTe, and lqcal levels.

a
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Research in Science Education.
SED78-17104
$227,657
Award Date: 09-15-78
Termination: 02-28-81
NSF Program Manager:

Dr. Raymond J. Hannapel
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NATIONAL SCIENCE ?FOUNDATION
WASHINGTON. D.C. 20550
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'SEX DIFFERENCES IN PERCEPTUAL, MOTOR AND COGNITIVE SKILLS
AS RELATED TO MATHEMATICS AND SCIENCE

mIL:k
Dr. Karl H. Pribram

$4 Department of Psychiatry
Stanford. University
Stanford, California 94305

sli

Data on sex differences in iwtellectual ability show that females
succeed in Ats-based subjects, especially those involving langioge
whereas males excel in the sciences, especially mathematics and '

physics. Both findings are supported by behavioral and EEG studies
showing different cognitive styles. A common theory is, that this 11'V

difference is socially determined, though Jew logically cohuent
arguments can be presented to explain all data equally well. It is

the thesis of this study that sex differences
* stem from early sensory-motor biases which

differently. These biases are not immutablb
recognized, programs designed to.help. males

n ognitive aptitude
gra neural systems
t, unless they are

language and females
with sciencewill proceed on false assumptions, on a trial and error
basis. Studies carried out on sex differences in perception show
that the-sexes have different auditory &nd tactile senS-i-tivities
and two or°F*rhaps three distinct modes -of processing visual infor-
mation. Males and females ,are also distOguished.by different quali-
ties of motor skills: gross-motor superibrjty in males' and fire-
Motor superiority in females. This research seeks to extend our
knowledge of the precise relationship of perceptual motor'systems
to cognitivd, processing. The studies will focus./on behavioraJ testing
and, on mapping pattems'of brain wavelectivity during problem-so:Ivin
tasks. Males anq females and other relevant,groups such as efficient
and inefficient problem solvers will be examined in mathematiCal
and spatial reasoning tasks.

'Research in Science Educatio
SED78-17362
$199,500
Award Date: 09-15-78
Tet*tntion: 02-28-82
-NSP>Program Manager:

Dr: Andrew Molnar

12/1978



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

4NVESTIGATION..OF CONCEPTUAL ELOPMENT IN THE
STUDY OF h ION

Dr. Lillian C. McDermott
Department of Physics
University'caf .Washington

Seattle, Washington 98195

This project,wi.111 study. stu ts' devel odment of understanding of

-the selientific.conceptsused o desiribe and explain motion.- The

Iresearch has twO compondiots:

(1). Inve tigativ ,Component- -'the study will identify and describe
id d4ail -preconceptions, misconceptions and other c nceptua diffi-

cultie1 experienced by college student's before, dur. g, an er their

- study of motion. The investigation of ton eptua) evelopment will
inalilde'students who are enrolled in vari s introductory level physics

.
courses and who exhibit a wide range af re oning patternsfrom primar-
ilyconcrete to primarily, formal. Among the student populations to be
studiechare students fn both calcUrlus,and non-calculus general physics
courses, pre-professional minority students, and inservice-pre-c llege
teachers.

(2)- Instructional Component--The.project will.apply the acquir d
information to the developmentaof,special-methods and materials for
ffore effective teaching of kinematical and dynamical concepts a d will
study the effect with minority and,other academically disadvantaged
students who aspire to science-relked careers, but who exliibit primarily

concretejbasoning Ratterns.

I

Research) in Science'Educarron
SED78-;1726-.1

$180,97 i.

la*
Award : 09-15-78
Termin n: 02-28-81
NSF,Program'Manager:
- Or. Raymond J. Hannapel
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

I

RESEARCH ON RELATIONSHIP OF SPATIAL VISUALIZAtION AND --

CONFIDENCE TO MALE/FEMALE MATHEMATICS ACHIEVEMENT IN GRADES 6-8
.t

Dr. Elizabeth. Fennemna. "
Department of CurriculomHand InstrUction
University of Wishnsin '

Madison, Wiscdtrin '53706'

*
Because of the n cessity to understand reasons. explainingsthe under-
representation of women in mathematics,Nrelated careers, the most impor-
tant cognitive an affective factors related to sex differences in
_mathematics (.e.,-spatial visualization and feelings of confidence/
anxiety toward mathematics) have been selected for study. Their sta-
bility, factors related to their development and their effect upon
ma atical problem solving '11 be investigated. ,..

T e objectiVes Of the project a (1) to d termina the nfluence of

s tial visualization, and confi ce/anxi
6
ty upon se related dif-

fer ces in mathematics, (2) to ascertain t development and stability

of ese influencgs by studying the same students over a three-ye
peri c, and (.3) t ,ascertain if confidence/anxiety is relate&.to Jhh
cogni 've used inoproblem solving.

1

ee groups of students in Grades 6-$ will be identified; females '

nd males who are -(1) disci.epant in spatia1 vigua0zatiOn and. rpal

skills (2), discrepant in mathematics achieyement and confidence in
learni g math and4t, (3)'a control:group. These jetts will b st died

over a hree-year period through structured.,,ind victual inter e s

. and written tests. Both 'females and males will e studied b se of
the necessity of understanding what factors di ferentiate females.and
males, continuing their study of mathe

4,
matic .

Research in,Scierce Education
SED78-17330

$113,99n
Award:Date: 09-28-78-
Termtnatiori:.02-28-82'
NSF PrograM-Manaer`
'Dr. Raymond J. HannaPel.



NATIONAL ICIENCE FOUNDATION
WASHINGTON. D.C. 20550

SYSTEMATIC INVESTIGATION OF THE COGNITIVE EFFECTS
' OF-GAMES ON MATHEMATICS LEARNING

Dr. John G. Harvey
University of WiSconsin
Madison, WiSconsin 53706

The long-term goal of this project is to investigate systematically
the cognitive effects of games on mathematics learning over the range
from kindergarten thrqugh the 9th grade.

During the first year of project operation, four studieS focusing on
the influehce of es on mathematics learning at the elementary
_school level were completed and are at various stages in the publication
procesg. .The cy ent amendment provides support for toueadditional
studies that cover grades 5 to 9 and that will help to achieve the long-
term goal in 1978-79. The first study would investigate the effects of
two-logical'reasoning games upon sixth- and fight -trade tudentS. The

second study would investigate the relationSTlip between t e instructional
level'of a game and achievement grouping; seventh-grade udents would

play concept and skill gaMes while grouped homogeneously and heteroge-
neously. The third study would investigate differences in achievement 1"

when game players Are (1) expected to manipulate physical objects, (2)

expected to manipulate pictorial representations of objects, or (3)

expected'to makeiiii14symbolic manipulations. Fifth- and sewth-grade
students would play games in which-they compare and order fracObns.
In eact,of these studies the students would be randomly assigned to

7' At treafpnt groups and would be given'- pre -'.and post-tests to determine

I
what changes occur.., The fourthstmdy would be a'two-phase exploratory'

study designed to discover what problem solving heuristics are used by

4iperienced and novice problem solver while playing two computerized
f variapts of4he game NIM.

40

t

'Research.in Science Education
SED77118875
$58,100 .

Awa d date: 09-23,77
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

UNDERLYING HEURISTIC AND FORMAL BTRUtTURL OF PROBABILISTIC. THOUGHT

. Dr. MichaV D. Butler
School of Social Sciences
University of California at Irvine
Irvine, California 92717

2

This prof t Will take two approaches to investigating how people think.
about and make judgments about probabilistic matters. One. Wpprdach is

to study. the ,strategies that children anddults use in. confronttng
probabilistiC problems,, particularly those stra4gies.-:that.tommohly

,lead An-certain situationstd'cohsistentlY wrong wnswers.. The_ project
will look a WHafthesi.strategies are hold children'tSirategies develop
into adult Strategies, when Vtriousstategies'are-used,,how they are :

interrelated, and how they might be altered. Knowinb. hOw and why people
arrive. at .wrong conclusions aboutepTotability can hell) in the development
of more effective wayi'of teach probability: , '

A second approach.considers fo. .1, deductive models of the structure-of ,

probabilistiC thought. .Probability theory as Usually taught may be
cognitively unnatural, not in its results but. in :its development from
what is assumed to what is deduced... 0 fxtending'tur+ent revision
Of standard probability theory to ref-let more closely human cognition,
the' project see s to create and .test 'mode S which will,be both mathematically '
sound and psych logically more xdlid than the:standard theory development:%
Revising the tea ing of pi-ob biIity in.the light of 9(10 ,models Caefiake
it easier for styde q le niprotability.

-

The. experimental woriewilrbe condutted at the:UniversitY,of-California,
Irvine, with the codperationl.,of,elOptary:_school children amil'you 40-14

'
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C, 20550

f

QOGNITIVE PROCESSES AND T,HE STRUCTUREt Of KNOWLEDGE IN PHYSICS AND ALGBRA

r

Dr. Herbert A. Simon
Carnegie-Mel 1 on University

Nir .Pittsburgh PA 15213

4Ett
tag

;7\0

,

While _many of the general 'mechanisOs o huftn-z.p,roblem solying org known .

today , -much remains _to -be. discovered, t hdw these mechanisms interact
with competence in particular subje-dts like physics.or mathematics. The
proposed research will build detalled.,24bstantiated models of expert
(graduate student and 'professional) pr lem solving in elementary physic§

'thealgebra; will compare expert and novice performance, and yi-11 analyze
'the learning mechanisms that gradually transform novice into export.

Laboratorytexperiments 'with expert. problemsolvers and analyses of their
verbal protocols while solving problems will provide the_basiq data for
building4coMixtter,simulation models of their performance.' These models.
make i t possib,1*/to detect th'ef full range of pmponents of problem solving
skill , and especially to\ disco'ver cdffponents that May e overlooked in
ordirfary instruction.

. The mork is aimed at developing basic
,knowledgeof pr

learning pretC-eifa7*physi s and algebra that can-b
curriculum' design and textb ks' in these subjects, to
learning' di ffcul ties, and to design remedial treatment
di ffi cu4 ties

o

Tern solving and
used to improve
diagnose students'
fori. such

I P
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NATIONAL. SCIENCE FOUNATION
WASHINGTON. D.C. 20550

.
1 ANALYSIS OF-,THE DEVELOPMENT 9F,pROPOSITIONAL REASONING

ro.

Rachel Jbffe Falmagne
Clark University '

90 Main' Street
Worcester-, Masschuselts 01610

t1his roject 'investigates how -the, logical form and,the content of
, -

logt problems affect the reasoning process, partiCularly whether,
the e of proU1em cOlitent differs for problems..e.different "logical

forms. Children will.6e presented a number of problems 'of a.given`,. '":

logical fdrm, will give their:answerel-Ind will be told.the correct-
answer. A test wil,1 then assess whether, children have.abstricted the ' -

concept--of the rule, and how general a concept they acquired. Two ,

experiments, conducted-in the school settinein:Worcester public'schools,
will addresS thoSe questions: .The' SITdies of ,content effects will be
conducted in the Child Laic& tory at GTali-k University. Children wilUbe

fr
'presented probleMS of diffe ent logical forms 'and different.content on
a computer screen, and thei responses and'response time will be-
.recorded., Subjvcd in the project are second' through: seventh graders
in Worcester;PubliC Schools.

,NI ' -.NSF Research Pragram
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NATIONAL' SCIENCE JIUNDATION
2o556`WASHINGTON? D.C.

THE DEVELOPMENT OF APPLIED SCIENTIFIC,THINKING
IN CHILDREN. AND ADOLESCENTS

'Dr. Robert Louis Selman-
Harvard College

MassaChusetts 02138

t; .1 ,

.;,.. The goal of the proposed,projecf is to describe 'the developmenew.
,.,. applied scientific thinking in children and 'adolescents. and to ,evaluate

,the usefulness ;f the Piagetian '!stage" model for characterizing
d'eveldpmental° thought patte'rns'.` A" review of the literature ,supports

:the" Contention of a relationship between Piaget's stages of cognitive
leliglopment *and .scientific knowledge; however, there is a sc dity-of.

empirtcar data to back up this" claim. MOst -importantly,. them
'appNrs to be little information about the specific nature of applied
_scientifid thinking °tn. children- and adolescents. ...The proposed study

will .make use -of the '.in.:.depth, stru6ture,;'intervi.ew about scientific'

phenomena presented tor ttie subject at the time of assessment Se. q.,,
eletrom4gnetism). Two studies will be undertaken. In Study I, a ,.,_

cross-section of subjects, from first graders to college freshmen,
_will .be interviewed on three measures,,f Piagetiaii cognitive development
and our experientially based tasks of scientific thinktng. In Study II,

...,.' groups of fourth and ,seventh graders frOm a public school will 'take7.!,:

°,.. 'part in a year-long series of weekly laboratory experiences.. A weekly

assessment of applied. scientific thinking througit.4 laboratory

Idebriefing interview will allow:tor t longitudinal analysis of
development; A time series of mu1001,e, successiv,e observations- of

k the Same',individual will permit a refined description of growth curves
in applied ttintiific thinkin,g.o

, .,

1,
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NATIONAL SCIENCE FOUNDATION

WASHINGTON, Q C. 2660,

TWOIEPRESENTATION AND LEARNING OF KNOWLEDGE STRUCTU SAN EXPERIMENTAL;
C LOGY

*Leon Manelis
Illinois State University,
Normal,.IlTinois 61761'

The proposed work would focus on'the logic of research methods in
psychology, or "enerimental psychology." The importance:of this
subJect for students is that it offerstome basicjormt for analytical
thihking. The 'proposed research would -Attempt to describeAhe
content of ex imental psychology 4n formal ways. TherformaliSms
coMcfrom.reciflt developments in psychology and.linguis.tict which allow
written language to be detomposed into componentcideas and then toi:e
represented 'mathematically. These formal metbods would be ,a0p14iedak
to textual materials,to desoriptions-wriUen by teaCheri, and to
mdterials produced by students...,USing tato methods, the proposed`'
research would investigate the lAarhing of students from textbooks.
In addition to its value for sciehceeducatiOn, the proposed research.
is untended to develop the' methods of kialyz,4hg language. The research
would beCohducted'at_Illinois State,Univ41.sity, AO the people studied
Would bd college students.

. ,

NIE-NSF Research 'Program
SED0722102
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NATIONAL SCI41Ct FOUNDATION
WASHI,NGTON. D C 20550'11

THE ROLE OF PRECONCEPTIONS & REPRESENTATIONAL TRANSFORMATIONS IN UNDER-
TANOING SCIENCE AND MATHEMATICS

Dr. Frederick W. Byron, Jr.
University of Massachusetts

IS AMherst, Massachusetts 01003

.

.

Techni41i s,for investigating human thought processes have evolved 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 can 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 and statistics. The two major goals of'the project are to:-
(1) produce taxonomies, in several subject areas, of students' precon-
ceptions and misconceptions that are relevant to instruction, and (2)
identify the types 'of difficulties students have in translating between
different 'representational systems.

..We will:,conduct a series of interviews with University of Massachusetts
undergraduate students taking introductory statistics and physics
courses. These interviews will be analyzed in detail to determitW the
stcuctUre of the students" preconceptions and misconceptions. Our

,.results will have important implications' for several critical areas Of
cognitive science including the theoi-y.of representation and the nature
of control structures.

NIE-NSF 134search Program
SED78-220*
$138,486
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C.' 20550

THE LOGICAL, MATHEMATICAL, AND PSYCHOLOGICAL STRUCTURE OF COUNTING AND
OF EARLY Nutt* coNcEpTs4

Karen C. Fusbn.
Northwestern University
Evanston, Illinois 60201

Thiiretearch proposal is directed towards three questions!

What are the knowledge and skill components.of the at of
counting?

How and when do children use the strategy of counting objects
to construct other early nUmber concepts?.

: .How and when do children use the rote string of number names
to construct early number concepts? .

The initial faut-of this projec :1 be the construction of a detailed
andcomprehensive structural su ry of the knowledge; and skill com7
ponenti of"countingand of early n,mbertup through simple,addition'
and subtraction. Components of thit summary will be cleaved from
logical and mathematical analysis of counting and of early number,
from previous research, and from pilot,work.,with uhildren.. The project .
team devising this model will represent the.disciplines of. mathematics,
logic., psychology, and 'education.. Three major empirical studies on the
use of counting strategies.byTreschool and eleMentary school children
will be conducted on key components of the structural summary. -Retults
from these, studies will be used to modify the summary. This structural"

summary will 'perMit the integration of patt'research into'a.coherent
whole and will enable future efforts to be focused in fruitful areas.
The summary will also facilitate evaluation of present curriculum
materials and claOhom practice and will. enable diagnostic materials
to be developed- .

NIE:-NSF Research Program'
SED78-22048

."$88,00C
Award,date: 09/18/78

Jermination: 05/31/81 s.
NSF Program Manager: .
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41ATiONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550 .31

INVENTION-AND UNDERSTANDING IN THE ACQUISITION OF COMPUTATION

Lauren B. Resnick
Learning Researcn-and Cevelopment Center
Universitiot.Pittsburgh
3939 O'Hara'StreetA.
Bittsburgh;"Pennsylvania -15260

This research is.concerned with the role of invention in the-learning
of elementary school math.ematics and with the binds of knowledge .

structures that underlie.successful invention. Focussing on thetoliic
of pliceAlue and the computational algorjthms based on it, a N.

combination of rational task analysis,-,ftirical'study, and digioFetical
analysis will be used to addreds three questions: (a) Under q!litir

Conditions does invention play an important role in the acquisition
of routines for cilculation? (b) What kinds of knowledge structures
underlie adapttve.inventions? fe) What kinds of representations for
teaching will facilitate acquisition of colmutational competence?.
Rational' analysis will be-used, to specify relationships between mathematical
structuresand calculation'procedures and -to generate a set of candidate
instructional routines. epirical research will consist of.1OngitLipinal
dwripOveNstudies of individual-children'and of inqructional studies
in, which attempts are made totorsect children's miftinderstandin0 or
to provide representations Pf_conpepts thaI will blpadevelopMent
of these misunderstandings. Theoretical analysis, which will 6e;subjected
tothe dftcipline of computer simulation, will be ,j developing
k theory of individUals: understanding_of.arithme ic,..at given points in
their development and aCaccounting'for-the processes of invention: The

_individuals to be studied will be elementary. sqnool mathematics students
from local schoals; t if

Q.
.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

RESEARCH ON PROCESS MODELS OF BASIC ARITHMETIC SKILLS

Dr. Patrick Suppes
Stanford University
Institute for Mathematical Studies

in the Social Sciences
Stanford CA 94305 -.

The objecti.wbf. this project is to extend process models, of basic 41/1'
skills in artttimetic to a deeper level of psychological detail,
especially in the area bf perceptual components.,;of.the #1gorithms
reqUired in basic skills tasks. _Resparch gOdli- tklude the ; study
of individualizing instruction in' arithmetic by the useorkocess
models including aspects of visual pbrception. In addition we.hbpe t4)
benefit the sample population of children during study, by Providing
individualized computer-assisted instruction in b e4rithmettC'skilliY;44,

IN

A register machine model for counting, addition,. subtraction, multi, 14,
plication and possibly division will initially-b,e'developed, tested
and refined: Extensive data, collected automatically by computer,
will be used to evaluate the models developed.

tf-

NIE-NSF Research program°
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'NFIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

PSYCHOLOGY OF EQUATION SOLVING: AN INFORMATION PROCESSING STUDY.

L. Ray arry
The University of Texas at Austin
Austin, Texas 78712

0

Thy way in -which college students solve simple algebraic equattors will
be!studied by collecting protocols, written solutions with spokgn
explanations and comments from'the student. Two groups of students,.

representing poor and fluent solimrs, will participate: Information

from the protocoTS will be,lused to extend an existing model of the
solution process to give an understanding of the mechanisms underlying
common errors and the distingutshing features of efficient solving

methods. _Besides being of theoretical importance to dognitive psychologists
workin9 on. problem-solving, this analysis should be of value to mathematics

educators. The research will ,be carried out at the Mathematics Education
loiCen'ter,,at the University of Texas at Austin.

NI E-NSF Research.0rograti
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NATIONA°L.CIENCE FOUNDATION'
il/X541JafOrs4(: 20550

UARNING FROM SCIENCE AND MATHEMATICS TEXTBOOKS: TEXT STRUCTURE, .

READING STRATEGIES AND COMPREHENSION.

x. Dr. Jame Deese
Univers of Virginia
Charlo esville, Virginia 22901

The. proposed research is designed to build a theoretical7and empirical
foundation for the development of better textbooks in mathematics arld
science.and-better diagnostiC and instructional techniques for teaching
the kill of reading demanded by math and science textbooks. The project
brings.together experts in the teaching of math, science, and reading,
with experts in pSycholinguistics, cognitive psychology, and psycho-
metrics to observe the behavior of freshmen and' sophomores,et the
'University of Virginia as well .as seventh and tenth graders in.the
' Virginia,Achool system while -they study and take tests on typical math
,.and science reading assignments. The major thrust wiN be on the
development of new ways of exploring the interrelationships among the
characteristics of individual students, the formal and perceived text
structures, the reading strai gies, and the quality of comprehension

L of math and scIence_textbooks. This will.get at the heart-Of important
theoretiOi-and 'practical issu s since the mental abilities and study
skills necessary for success tnleaening meth and science are inextricably
interwoven.with the ability to read'and comprehend, math and science ,
textbooks.
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