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A Comprehensive Description of
Research in Science Education 1983

William C. Holliday
Barry L.S. McGuire

University of Calgary

1,

1'

. .

The format chosen for this "review" (i.e., indexed; annotated
bibliography) of research in science education is' considerably different
than the past practices chosen by authors of other ERIC" documents in
science. Contrary to' years of traditiod* no attempt here is made to
categorize, relate, summarize and criticize research reports. "Moreover,
abstracts of repOrts were not meshed together using aprose medium'ancy
placed under traditional headings, such as "Piagetian. s,tudies". '14, our

opinion, it is time to experiment with a newlormat. Neyertheless,,the
preseut authors and Drs. Stanley Helgeson and Patricia Blosser wrote a
traditional "review" directly based on *he present work. The
traditional review appears in 'the third issue. of Science Education
(1985).

.

.
y

We be14eved that, within:a single year, an attempt to review so
many problems lising so many diverse .approacheS was a Most difficult
task., InT this respict, reading previouS ERIC reviews in science
education led us toadmit4 the skill'with which authors of these reviews
have traditionally found something intelligent to say about the

checkered and complex Kelationsh*s identified among the few yet diverse
F7ttidies, while making responSible conclusions and 'recommendations:
Theqe auth rs are to be truly commended.lhApparently, these authors were
.asked,- in part, by the readership to."glue

i
together" abstracts of'

selected eports, that fell i- traditional categories, The prose
"glile" that they tired to" &Pp :vas just not always strong enough.
Thus, the, four' authors of tie 1983 ERIC review ,encourage readers, to
examine and 'compare the present format with the traditional format
appearing in Science Education.
i

The format used in the present review was inspired by Professor
Marilyn Suydamrof The Ohio State University4 Annually, she prepares a
single "reviee issue contained in 75 pages, sponsored by ERIC, and
presented An the Jonrnel for. Research in Mathematic& Education .-
pubjithed by the National Council of Teachers of Mathematics (NCTM).
Dr. SuydaM-'s fovattis apparently popular among, mathteducators. It

provides a quite ,comprehensfve set of bibilographic./entries- (about 200
annotated, about 300 not annotated) comprising both journal articles in
one section and 'diss&tations in another. In addition, there is a

crOss-refererIced 11.41eKpf'about,20 topics from each section. Lately,
Dr. Snvdam's'wori(s have become mtfch briefer, presumably because of space
limitation impq,sed by NCTM.

kgoal of the present 'paper was to provide readers with an effi-
cferit .,!wav of sirarchtSig for reisearch reports. So .we prepared a compre-
hensive, annotated bibliography of 427 rePorts followed 'by an extensive, ;*
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subjet-t and'author indexcThe following types of research rt+orts were
included: (1) research articles-(n...116) published in the Journal of,

Research in Science Teaching and in Science Educatibn,' 2) selected/
article q (n=56) in other'journals focusing on science education, (3)

relevan? papers (n=121) presented at the American Educational Research
Association (AERA) in Montreal and' at the National Association for
Research in Science Teaching- (NARST) th 'Dallas, (4) dissertation§
(11107) exnloring research questions in science education,",. and. (5)

reports (n=22)-- prepared by institutions and organizations such'aS the
Natiartel Science Foundation (NSF) and title American Chemical Society
(ACS). AERA and NARSF conference papers are included here because these
worles often ,represent research areas"'of greatest use and current
interest to scholars 'at 'the time thiS ERIC review is published by the
journal, Science. Education.

. Reports appearing in journals outside of-Science education, reports
of local interest, and repotts not subject to some form of peer review
have usually notbeen citeein- past ERIC reviews. We have followed this
tradition. Readers seeking.background'information not contained in ,the
present bibliography are encouraged' to explore the works cited by
authors referenced in this biblibgraphy.

Readers seeking copies or ;:summaries , of papers, reports and
dissertations. or wishing to commnnicate diroctly with the authors of
these documents will find the names of the university or-instit!itiop of
origin printed after each bibliographic entry. FurtFermore, tli! first
names of authors are included:1:in all entries\ for similar reasons.
Readers unable to contact the Tdilearchers cited in this bibliography are
invited to write So NARST,' ThOiniversity of Calgary, Calgary, Alberta,
CANADA T2N 1N4, for free infofMation regarding the 'addresses and tele-
phone numbers of the authors.

. Threte'. other modifications (not fouid in Suydam's :work nor in

previous ERIC reviews in science eduC45,onT have been introduced in the
new format. FIrtt,,all entrieshat4Pen annotated', and their average
length is 44 'words. .Sedond, tie subject and Zathor indexes are
unusually compreMensivi, and there is extensive cross-referencing.
Third,, an increased number of non-U.S. works (n=77) has been ineluded'in
this review.

Inexpefienced.readers 'seeking information by using the traditional
format apparently had trouble locating relevant studieg in 'the ERIC
review covering science education. We hope the adoption of the new
format will alleviate some of these problems. For example, such readers
inquiring about, aay, students' attitudqtabout learning science -uSing
the Keller Plan might have seardhed the review categories "attitude" or
"achievement" or "instructional procedure" for applicable references,
'hen the reviewed information was more 114ely presented under the ruble,
?evaluation". Thus, the new annotated bibliography 'format permits
readers to identify quickly, and clearly, entries covering major topics
as referenced in the Index, rather than laboriously searching the prose
sections presented under many categories.

r
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Experienced readers, on the other 4, hand, often prefer brief
abstracts of reports.' together with bibliographic informailon because,' in
theFt. opinion,,, such information is often ,a good indicator ofls the

\scholarly credibility of the research docoment.' For example,,
experienced readers often believe tliat the chances of.a document being
helrevableare greater if it is published in the 'Journal of Research 'in,
Science Teaching or in Science Education than if it\ came from a'

dissertation, Of an occasional paper. Conventional wisdom suggests that
the manuscriptr published by the editors of these two Well=respected
journalsdusuapy. constitute the "better-half"'of the reported ,research.
In. contrast, unpublished dissertations have t4. reputation of varying

''widely in quality.. (Obviously;,- there' are ,many exceptiV .Nlese
plea.)

I -

We encourage researchers in science education to supplement this
2, and. other ERIC annual "reviews" by y-producing true reviews, that is., to

examine, critically - define and clarify-- single problems and topics
emerging from--reports published over many years-, from .a variety of

. . sourcesjandilli reasonable depth. Sucforreviews are valuable document$,
blit admittedly: products, requiring hard Work.;~ in, this regard, such ,''

reviews require .auihors to integrate findings and positions by
.cfitically and qualitatively comparing. and evaluating ideas and their ,,

associated variables, and by describing. directiona'6nd methbds usaut to
uture investigators. Good examples of such.revieva7are, often presented .

in,AEWs Review of Educational Resesrch (since; 1970) and 1,n-the Annual
Rexiew of Psychologx which presents reviews of specific Pfoblems'every
three-to .five years.

^.

itThus, we 'believe that there is good t son to experiment with
"review" formats, .and hence readers' expectatibns of; the annual ERIC
review. We hope that the adopted' format is beneficiair to both
ex?erfenced and'ine4erienced readers, and we hope y; will find this
document useful-. We look fork4ardlo hearing your reacelobs,

f

u

The authors would like to than Ms. Carmen Maier fav her -major
contribution in 'constructing the new format and in producing the
camera-ready copy. In addition, we would like 4, thank Dr. S. Helgeson,
Mrs. S. Aohwald, Dr. J. Koran,,Mts. V..MIthie, Dr. R. Olstad, Dr. T.

Schroeder,HMrs. M.' Stright, and Dr. E: Voss for their contributions.
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ERIC,bocument Reproduining

ED=numters, indicate documents available from
Ctfon Service, P.O. Sox 190, Arlington,- VA 22210.

1. Abanami, Abdulmohein A. t198).,Realability analysis of the 11th
and 12th grade earth 'science .textbooks' used in, the. public
'schools_in Saudi Arabia. Dissertation Abstracts International,
43, 2.21?-A. (University ,of Houston)

. ,

This.readabi suggests that- a majority ot students
encounter ading 'difficulty and need additional.. "reading
ifistruction in order to learn the material, presented in their
earth seie9ce textbooks. In' addition, the eloie test appeared
to be an appropriate testing procedure for measuring' students'
reading comprehension of earth 8ciencetextbdoks in the Arabic
language. (Secondary) /

4iN
1

2. Abeg Gerald & Corindia, Nancy.- (1983). The relationship among
students' 1Rueetioriing level, their cognitive' level, and
teacher's questioning level. Paper 'presented at the Annuali
Meeting of the.National Asswiatiol for Research in Sapience
Teaching, Dallas, TX. Ooston University),

4

This study found that students modeled their teachers in- the
level of questions they asked. In addition, conCrete-4evel
students-asked pore formal-level 'queetions after teachers had
been- .trained to increase the proportion. of .higher-level
"cpiestions they. asked. ..It is suggested that another study
might be conducted -tsk: test the theories of Vygotsky against
the findings. of this study. (ElementarY)

f I

Abendroth,1-Warker Friedman, Frank. "(1983). Joules: Anxiety-
reduction' for beginning chemistry students. 'Journal of
Chemical Educatidn, 60,"25-26. A

AnXiety reduction strategies were incorporated nto chemistry
'laboratory sessions to reduce anxiety and increase academic
performance. Treatment enabled students (Ni.23) to recognize
and, talk" about their chemistry anxieties,, and experience
relaxation, techniqueb... Results suggested'' that treatment
lowered levels of chemistry anxiety and resultedi:in higher
grades. (College)

ti
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,4. Abraham, Michael R.,"Renner, John W. & Birnie, Howard H. (1983) .

;\ Research into teaching chemistry -and physics 1plas the
learning cycle. Paper presented at the Annual Meeting of 'the

,ONational'Association for Research in Science Teaching, Dallas,
TX. (Univqrsity of1Rklahoima)

This research was done' to answer questions .about' the three
phases of, the learning cycle, which are exploration,
conceptual invention and' expansion of the idia. The results
of .uping valVated'content, tests and a validated attitude,
inventory were presented.- (Secondary)

5. Adair, Swan Anderson. (1983). Science fiction i elementary
science education: A content analysis of th- uantity and
validity of scientific referents in, and the ea ility of,
selected science fiction literature for ch ldren published
betweeri 19401959 and 1960-1980. Dissertation Abstracts
International, 44, 68-A. (Temple University)

*

Classroom teachers may choose to use science fiction, books
appropriate to their science programs with the' knowledge that
the validity of the science. and the readability levels have
not changed significantly from 1940 to 1980. When teachers
are concerned' with throquarttity ,of scientific terms, they
should be aware of the, differences between pre-Sputnik and,
post-Sputnik books. (Elementary)

.1
I

6. Adey,,
n,

Philip S. (1982). Cross culturk Piagetian psychology .and
science education. Journal of 'Science and Mathematids
Education in Southeast Asia, 5, 10-18.

This ar iciC reviewed the maAor purpbses, conclusions, and
. . .

criticist s of 'Cross cultural Piagetian studies conducted .
during the - last iwo decades in light' of the availability of
new instruments for assessing levels of cognitive develbp*nt
and .for anwlyting science curricula.

r ,

7. Agar, Jr., John Russe 1. (1983). The evaluation of science
teachers 'by thei students. Dissertation Abstracts
International, 44, 14 7 A. (Temple University)

This study compared ,,teacher eva;uations obtained from a
science teacher's students,* from a certified science
supervisbr, and from the teacher himself/herself. There was
greater.asreement between the students and the teachers or
between the students and the supervisOrs, than there was
between the teacher and the supervisors. (Secondary)
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Bibliography' 3

U.

8. Ahmad, Hamidah & Rubba, Peter A. (1983). Astudy, of, process
skill achievement among a sample of high ability malaysian
high school graduates. Journal of, Science and. Mathematics
Education lin' $outhcasx Asia, 6,

The study investigated the extent of process skill achievement
among a sample of recent Malaysian high school graduates, and
the relationship of these scores to science scores. Among the

-conclusions were tbatihe science tests placed little emphasis
on the assesszent of process skills.

9. Yacoub Yousef. (1983). Attitudes of students and
science teachers toward science labgratory work in the middle
schools of Kuwait. Dissertation attracts beternatilnal: -43,
3866-A. ,(Boston University School of Education) A a

4r
The purpOse.of this stu4r1stoba6sess attitudes of students-
dnd science teachers toward science laboratory work in the
middle 'schools of Kuwait. The data from the two
questionnaires suggested that the cognitive level and the time
requirements of the experiments students were required to do
in the four middle school;levels be re- evaluated. (Secondary)

10. Aldridge, Bill G. (1983). A mathematical model for mastery
learning. Journal of Research in Scielice Teaching, 20, 1-17.

A mathematiCal model for mastery learning including measures
of a motivational factor, a variable reflecting prior
leakning, and the specific ability of a learner with respect
to content being fl rued was described in this theoretical
article.

11. Allen, Deborah Paulick. (1983); Environmental and situational
factors, that impede or facilitate scientific productivity.
Dissertation Abstracts International: '43, 3538-A. (Texas 'A & M
University)

gesults from the study indicate that varous environmental and
situational factors do have an impact on the productivity of
Tale and feMale scientists. Findings suggest that some
variables investigated had a greater influence on one sex than

VI" they did on the other. (College)

10
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12. Allison, A Wayne. (19133). A. comparison of two methods for
training fifth- and sixth- -grade students to ask operational
queStions. Dts§erttion Abstracts International, 43, 3211 -A.
(Pennsylvania State University)

Fifth, and sixth-grade students! ability, to ask operatiodal
quettions, when confronted with cognitive conflict presented
in the form of ,discrepant science demonstrations, can be-
etAinced by the use of, cognitive modeling. In addition, the
use. of directed written practice in creating operational
questions with cognitive 'modeling will significantly increase
the, likelihood of fifth- and sixth- - grade 'students using
operational questions. (Elementary)

13. Allison, Sr., Roy 'W, Hann, Ann Chin & Fowler, H. Seymour.
(1983). The effect of'science teaching on the fourth grade
Korean chip's concept of Piagetian physical causality. Paper

. presented atthe Annual' Meeting of the National Association
for Restarch in Scierice Teaching, Dallas, TX. ,(Capitol
Campus, Middletown, PA) /

,a

The purpose of this study wasIto determine if selected science
.experiences .affect the fourth grade Korean chiid's concept of
Piagetian physical causality and, to determine if' ,"cross
cultural differences exist between children of Korea, the
United Statei, and Trinidad. and Tobago. From the results of
this study, it was concluded that the causal relations of
animism and dynamism could be taught to the fourth grade
Korean children. (Elementary)

14. Almas, Hassan Mahmoud. (1983). Investigation of opinions and
. performance regarding physics, instructional 'procedufes in
Saudi secondary schools. Dissertation Abstracts International, -
44, 450-A. (Unive'rsity of Northern Colorado)

Third grade students (equivalent to twelfth grade in U.S. and
Canada) considered the teacher's role, the textbook,
discussions, and overall instruciional procedures more
important than did second. grade students.. Moreover, physics
teachers, second grade students (equivalent to eleventh
grade), and third grade students gave the textbook
approximately the same rating. (Secondary)

4



1'

Bibliography 5

15. Alport,,Jennifer M.. (1983). The interrelationships between two
concrete and three formaL operational Piagetian structures.
Dissertation Abstracts International,'43, 2621-A. (University
.!óf lowg).

The purpose of this tudy was to tinvestigate the
interrelitionships betwe two concrete and, three form
,operatiolial Piagetian structures.v No significant relationship
was found between task performance and academic ;achievement.
A :finding with'imPlidaiions'fo science educators.is-that n9
task was passed by mote than petiapert..'of'the.sa0ple of high
school and college students, nd that e.most difficult task
was passed -by only 8 percent of the sample:

,

16. Anderson; Charles W., Smit , Edward L. a Slinger, Lucille A.
'(1983). The planning and teachiu intermediate science study:

. An applicaelon of cognitive science to classroom research and-
'curriculum development. Paper presented at the Annual Meeting
of the National Association for Research in Science Teach
.Dallas, TX. (Michigan State University) '.d

Recent _research in the field of cognitive science has
demotrated that students' understanding of a wide vaOisty-of
scientific -contepts wadl influenced by the- exist de of
preconceptions which werelld conflict with accepted scientific
theories. Classroom observational data showed impoitant
changesoin the teachers' behavior, and student learning was
improved. (Secondary)

4 4

41ft_.17. Anderson, .Edward Charles. (1983). Creation, evolution, and
science teaching 'in the secondary school. Dissertation
Abstracts International, 41, 3794-A: (University' 'cif Toronto
(Canada))

This study is a philosophical analysis of the
creationftevolution conflict in which two significant
curricular- questions are addressed: wHat subject material
emerging from the conflict should be taught, and, what
pedagogical approach should be taken in teaching the.material
to secondary school biology students. (Secondary)

Cl .12
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18. Andersop, 0. Roger. (1'483). ,A neuromatbemii'Ocal model of human
information processing and its application, tso science content
acquisition... Joiffnal of Research in Science Tqaching,- 20
603-620.

. r-
i

A mathematical model of information aLquisition'is presentdd
and,cmpirically ,evaluated in cbmparison toevidence,obtained
froM experiL7ental studies of science cbnfent acquisition.,
,1mplieations of the iode1 for human information acquisition
and future researallike discussed in the_context'of-he unique
theoretical framework of the model., /.

19.p Anderson, Ronald D. (k83).- A''Onsolidation and appraisal of
science ,meta-analyses, Journal 'of Research in Science
Teaching, 20, 497-505.

,

This review examined the relationship between results of the
meta-analyses reported in 'issue five of the 'journal of
Research in Science Teaching and other work of this. nature
reported in other Sources. The author indicated'a high degree
of consistency apong results of ,these various meta-anlyse's.

20. Anderson, Ronald D, (1983)'. Are 'yesterdays goals adequate for
" tomorrow?. Science. Education, 67, 171-176.

The vast number of differencek-between the worlds' of the
fifties and the 0 ghties i4tlicated that the goals of science
edUcation should e tedefined.

21. Anderson, Ronald D., Kahl, Stuart R., Class, Gene Smith,
Mary Lee. , (1981) Science 'education: A meta-Analysts .'of
major questions. Journal of-Research in Science Teaching, 20,
379-385.

f

A multi-inistitutionV1 endeavor .was described where the
findings of many resOkrch studies were integrated.and directed
toward major science education research questions. The
research Auestions were selected- by 'a largely empirical
process of identifying the most frequently researched
questions in the literature.

13,
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Andersdn, Sara' ,Franc'es P. (1983). Tenchipg biology- related
social issues: A.multi-disciplinary approach for high school
students. Dissertation Abstracts International, 43, 3868-A.
(University of Maryland)

This dissertation 'took a step ,forwaLd developing curricular
materials in the areas of biollogy-related social, political,
legal and lippliic4 issues roughly covered .by, the term
"bioethics". Such topics as abortion,- genptic screening and
counseling; political andl.egal aSpects of organ transplants,.
legzadefiniti4ous of death were included in this category. ).

(Secondary)

23.. Anderson, TedA, Kilbourn, Brent. (1983). Creation,' evolution,
and curriculubl. Science Education, 67, 45-55.

A philosophical analy of creation/evolution conflict
was discussed. How istopic was taught in the classroom was
as important as what was taught,.

41# 24. Appleton, Ken. ,(1983): Beginning student teachers' opinions
about teaching primary science. Research in Science.Edudation,'
13, 11.1 -119. A

Before beginning student teachers start trainingas teachers,
they 4buld have very well-7deflned views on the teaching of
science. While these views are in accord with the
philosophies of many science educators, these views do not
seem to translate into classroom Practi es at a later date.

0
$

25. Armstrong Ronald Earl. (1983).,Earth science instruction as a
factor enhancing the development of form,a1 reasoning
patterns with transitional subjects. Dissertation Abstracts
International, 44, 1047-A. (State University of New. York at
Albany)

.

It was inferred from data that alternatiVe strategies can be
used tb plan- equally- effective sequences of instruction, when
content achievement' and intellectual .development were the
criteria. (Secondary)

14
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26. Arzi, Hanna J..; Ben-V'i, Ruth & Ganiel, Uri. (19e3) . Effects' of
continuity, versus discontinuity ofephysical'sience teaching
upon long term retention of antecedent learning. Paper
presented at the Annual Meeting of.the National AssbCiation
for Research in Science Teaching, Dallas, TX:, (Weizmann Inst.
of Science, Reho/ot, ISRAEL)

This paper pyesented results relating to one question which
I

has been _investigated fa, longitudinal research project: is
the.retention-of previously. learned physical science courses
facilitated by new.content taught in subsequent.courses? The
reSuks clearly indicate that the subsequent cautse had a long.
casting facilitation. effect upon retention of the preceding
course.. (SecOndary?

27. Babatolu, Ayodele. (1983). The relationship between. the West
African school certificate examination items in biology and
Bloom's taxonomy of educational objectives (cognitive domain).
Dissertjtion Abstracts International, 43, 2214-A. (Ohio
'Univeritty)

The author mainly found,thit the objective portion of biology
tests should include a more even distribution of items from
all six categories of Bloom's taxonomy. (Secondary)

.

Jo.
28. Bagasao, Paula Yldefonza. (1983). Factors related. ,to science

career planning amongAsian and Pacific Amerl.cAn college -bound
high school seniors. Ilissertation Abstracts I ternational, 44,
397-A. -(University of California, Los Angeles)

Contrary to popular belief, Asian and Pacific Americans were
not judged to be "all alike". They varied with respect to
science -- career - planning and type of science career planned.
(Secondary)

.

29. Baker, a R. (1983). Research in collelie science teachibg:'
Can the _difference between male and female science majors
account for the low number of women at.the doctoral level in
science?. Journal of College Science Teaching, 13, 102-107.

Factors accounting for differences in numbers' of men/women
(N...180) at the doctoral level. in science were compared
including mathematical,'spatial, attitudinal, and personality
characteristics of male/female tiolog)ty/physica. science majors
And nonmajors.

r ; 15
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Bibliography 9

Baker, Dale R, (1983). The relationship of attitude, cognitive
hbilit mud personality mot science achievpmen in the. Junibr
high, aper-presened at\ the Annal Meeting Of the National
Associ tiop :for Research in Science Teaching, 'Dallas, TX.
(University 00,Ppah)

ek

Attitudes and, mathematical ability seem tooraffect science
grades more.,:thin do 'personality factors: It appeared that
although girls in junior high were nets hindered:by less

'.mathematics !ow spatipl ability than boys anOoutperforped them-
.in- acience,:girli- did not like the subjeCt andrlacked. an
-important

inality
characteristic wth.science.

(Secondary) , .0.,

'
;

John De 414-Faik, JohnT."- '(1'983), Classroom tersu'S field
:-_trip science experiences: Is'one:better for learning?. LiT
presented .at the Annual Meeting of, theiNational Association.
for Research inacience Teaching, Balldsf,TX. (Chesapeake By
Ctr. for Environmental Studies)

4.

Fourth grade childien,(N-1714) were presented with a structured.
desSon igarding aquatic mammals, either as part of a field
trip to a zoological 'park or as an 'in-clasSiplide. lecture.
Results indiCated significant led'kning ana retention for all
subjects., However, the zoo tour. group ."showed" much more
learning thdn did the class presentation group. (Elementary) .

32. Barron, Lloyd H. 4.11olden,'Constance. (1983). Energy knowledge.
and attitudes and locus of control of secondary. tea hers:
Stndy) II. -, Taper preSentAd 'at" the Annual -Meeting f the
National ASsciciation for Research in Sciende Teaclii7 alias,
Tx. (University of Maine -"Oron0)

'The pdrpose of the study was to measure the energy knowledge
and attitudes and locus of control among the.partrtipgnts of,a
DO faculty deVelopment workah46. Biomass users .scored
significantly higher than .did 171-1.binmasy.alers.. In contrast
to the 1980 workshop, the 1981 s ence aachers hatf a greater.
energy knowledge base than non-science.teachers. (College)
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33. Beasley, Warren. (1983). Teacher management behaviors and pupil
task involvement (hiring small group laboratory activities.
Journal of Research in Science Teaching, '20, 713-719.

J

,Managementanagement behaviors of junior high scienc4 e teachers (N.'16)
and their relationship to task involvement of students
opeting in small group laboratory settings were examined.
The results of 9,1 obsetvations indicated that teacher behavior
was directe'd, in three ways: whole class;Ismall groups; and
non-elliss related. (Secondary)

4
34' Beasley, Warren. (1983).:TeaCher behaiours and student 'task.

involvement within small vxoup 'and individual 4tivity
lettings. Research in Science Education, 13, 121-13'2. -\

,

Teachers! whole=class prcsence' is an important factor in
keeping,,atudents an -task while working as individuals or in
small groups. Several ..o.ther teacher behaviours can also be
identifteisas effective techniques for keeping gr6ups on-task.
(SOcondar0

A

35. Beditz, Joseph F.. (1983). Theeffects of'class size cn student
achievement in high school science. Dissertation tracts
International, 44, 1764-A. (Florida State University

Results of the student and class level analyses indicated that
class size did interact with class ability and ti4tiher
qualifications. The author concluded_/that the, questAmir of
class size should be studied in a multivariate 'contekt with
particular attention to interactive relationships lietween
class size_ and other. student and class level variables.
(Secondary)

?

36. Bei§-on, Stephen' Michael. (1983). 'Constrdction, implemetitation.
and evaluation of- Piagetian concrete operavional learning
strategies to facilitate student attainment of basic 4oncepts
in human lenetics: Dissertation Abstracts International, 44,
720-A. (Bill.State University)

The data indicated that both concrete operational learning
;

stra egies and lecture were effective *structional mthods in
fact itatingA.ong-term and short-term human genetics: concept
8C isition. '.(College)

.
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3 . I*11, Beverly. (1983). Reading and the learner of science;
Research in Science Education, 13, 8394.

Students accept or reject concepts in science depending on
their personal understanding and intepretatio of nature.

.When new textually-presented informaftion. is to e /ear the
students' existing knowledge 'interacts with the new

.
information in an active, constructive process,r (Secondary)

Bethel, 'Lowell & Hoid, Shirley M. (1983>/ Using the CBAM to
prepare elementary school teachers to teaCh environmental.
ticience. Paper presented at the Annual Meeting of the National
Association for Resarch in Science Teaching, Dallas, TX.
(UnNersity of--/Texas)

This paper reports a year-long effort, designed to improve
inservice teachers' knowledge of environmental science and
attitudes toward environmental science education. The
Concerns Based Adoption Model (CBAM) was used to design and
implement an instructional progrdm to meet teather-perceived
concerns and needs. (College)

) .

39. Betkouski, Marianne B. &FetersO'n, Rita W. (1983). Neuroscience
and science education -.Is there a link?. Paper.Pripented at
the Annual Meeting bf the National Association for.esearch in
Science Teaching, Dallas, TX. (Stanford University)',,

There does not appear to be a direct link between nAur'Oscience
and education at this time, but there is potential to derive
worthwhile paradigms and procedures for educational research.
The authors presented -information on networks of

neuroscientists, cognitive scientists, and educators which
were currently active, on relevant conference proceedings, and
on the learning and memory research occurring in one major
psychobiology laboratory,

40. Biddulph, Fred, Osborne Roger & Freyberg, Peter. (1983).

Investigating learning in science at the primary school'level.
Reseaich in Science Education, 13, 223 -232.

1 ,

Teacher backgrouiid, practical difficulties and the aims of
science education are the three main difficulties attributed
to introductory science courses. (Elementary)

4
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41. Biermqnn,'Carol. (1983). Disjunctive reasoning of students at an
urban community 'college. Paper presented at the Annual Meeting
of the.National A4sociation'foll Research in Science Teaching,
Dallas, TX. (Kingsborough Commknity College, Brooklyn NY)

Factor anali7sis and correlational studies ishowed
reasoning tests where not related to.the NLN pre-nlisAng
scores orr .subseores. The NLN teat, is not testing fOr an
abilityto reason. The signif4cance of this) statement was
prinfotIrtd since one expects that, people in the nursing
profession were daily encountering important 'tasks' that
reciired higher level reasoning,

,

r

4 ack, P.4. & Driver, R.H. ,(1983). National' monitoring of school
science in Creat.Britain: A reviews of issues. Paper presented
at the Annual Meeting of the National. Association for Research
'in Science Teaching, Dallas, TX.. (University of London).

of

Large scale monitoring of pupils' performance produces results
which teachers, parents, politicians wish to use. This =-
discussed their problems of interpretation' of results,
reference to the national monitoring of school science in the
United Kingdom. (Secondary)

43. Black, P.J. & Driyer; R.H. (1983). An overvie of the framework
for national monitoring in science. Paper uesented at the
Annual Meetfhg of the National Association for Repearch in
Science Teaching, Dallas, TX. (Universitys of London)

This paper describes in .outline the sciAce monitoring
programme, including the assessment,framework, description of
the' types ofAests used, the method of sampling and the main
emphases in reporting, the results of a national assessment
programme being' carried out in four areas: mathematics,
science, language and modern ,languages. (Secondary)

44 Blake, Anthony. (1983). ,Hands on heads.: Science and ehe
intelectually, immature' high school 'student. Research in
Science Nucation, 13, 193-202.

Science courses have no value for many youth'who leave school
early, in that- these ,yOuth are not at a cognitive stage of
development where they! are capable of assimilating the
information being presented. (Secondary)
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45. Blosser, P.E., (Ed.) & Mayer, (Ed.). (1983).
Investigations in science 'education. Vol. 9, No. 2.
Washington, 'D.C.: National Institute of Education

* ED-232844 (Ohio State University) ,

,
%

Critiques of 10 articles repotting research studio ocused. on
various aspects of ' attitude development in science education,
and of six research artidles 'related, to plvestig tions of

1\- learning and .cognitive development were contained in this'
issue.

46. Blosser, Patricia E. (1983). Thg role 'of the, laboratory in
science teaching. School Science and Mathematics, 83, 165-169:-

S

I

The role of the science laboratory is defended using.
information in the ERIC data base. Sections- cover< (1)'
what%,availabl-v; (2) beliefs about the role of laboratories;
(3) what critic h say;' and (4) research evidence. (Secondary)

47. Blosser, Patricia E:` (1983).. What research says: Teaching
science to middle school students, Part II. Schpol Science and
Mathematics, 83, 609-615.

The review focuses on teaching science to middle school
students and identllies Piagdtian .ideas related to the
learning of these students while focusi9g on issues dealing
with curriculum and student needs. .

I.
.

48. Blosser, Patricia E. & Mayer, Victor J. (1983). ',Investigations
in science education. Vol. 9, No. 1. (Ohio 'Mate University).
ED231646

Abstractor's analyses of 12 science education research studies
were presented.

49. Bobbert, Lair), Clyde. (1983). 'The effects of using interactive
computer simulated laboratory experiments in college chemistry
courses. Dissertation Abstracts International, 43, 2300-A.
(University of Cincinnati)

The findings indicated that interactive computer simulated
experiences were as effective an instructional actpuity as
actual laboratory experience for the subject material tested.
In an attitude 'survey most of the students -considered the
interactive computer simulated eiercisep as an acceptable
learning methodology and Over half expressed a desire for more.
of these activities in future laboratory work. (College)

20
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5D. Branch, Jr., Clarence. (1983). A developmental study in cart
'and environmental science education with junior high school
students:. The study of a local stream and science related.'
community problems. Dissereation Abstracts International, 44,
1407 -A. <Columbia University Teachers College)

'Results. indicated that students who reeeived science.
- .

instruction in the form of a generalized appfoach to problem
study, using teacher developed materialsf'became more positive
in their views- toward school science and exhibited a greater
tendency to apply knowledge of 'science to societal issues
without sacrifice in the acquisition of basic knowledge of
scienct. (Secondary) .

51. .Brandt, Richard C. ,Knapp, Barbara ,11. (1282). Extenstion- of
TVCAI project to include derponstratirn of intelligent,
videodisc system. Final report. Hardware, software, and
courseware implementation- component. WashiAgton, D.C.:
National Science Foundation. ED229236 (University of-Utah)

This protect, stemming from work started under the NationaT
Science Fpundation grant "Development of a television Computer
Assisted' instruction (TVCAI) System" SER-7806412, called for
the transfei to videodisc of some of the videotape materials
developed under the grant. (College)

P.-441b

.52. Brockley, Barry P. & Barufaldi, James P. ..(1983). Anxiety about-
teaching science and attitude toward teaching science among
inservice elementary school teachers. Paper presented at the
Annual Meeting of the National Association ,for Research'in
Science Teaching, Dallas, TX. (University Of Texas - Austin)

This paper described a reseerch- study designed to identify
factors which contributed to the avoidance of science teaching
among inservice elementary school teachers. While the effect
of anxiety about teaching science on teachers' behavior is not
clear from this study, it is apparent that science teaching
is, for many 'teachers, an anxiety- provoking experience. One
factor that appears to be related to science teaching anxiety
is'science backgiound. ,(College)

4
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53. Brocklcy, Barry Phillip. (1963). The relationship' ,betw
anxiety about' teaching science, perceived importance of
science and the amount of science taught by inservice
elementary 'school teachers. Dissertation Abstracts
International, 43, 3795-A. (University of Texas at Austin)

/:\The results sugge sted that. science teaching is, for,imany
teachers, an anxiety-provoking experience. One factor that-
appeaus to be, related to science teaching anxiety is .science
background, althpugh this does not appear to be related to the
amount of science taught. (Elementary)

5i+. BroOks, Edwin- T. (1983) effects of mastery instruction on
the learntng, and retention of science } process skills . Paper
presented. at the Annual Meeting of the National Association
for Research in Science Teaching, Dallas, TX. '(Indiana
University, Shoreham, NY)

The effectiveness. of.mastery instrution to an.equivalent time
non-mastery mode of instruction for improving students'
learning and retention of selected-cience proce.ss skills
the subject of this study. (Secondary).

55. avuiwer-Janse, flagdalena D.
in cognitive deve
International, 44, 933-B

A general problem-solving model
.heuristic processes 'developed by
used to analyze thinking-aloud protocols.

. (1983). Tte concept. of equilib ;iium
lopment. Dissertation Abstracts
. (University of Minnesota)

quantifying strategic and
Pitt and Brouweranse was

6. Brown, Nan Ellen., (1983). The use of Alefted characteristics of
ability and achievement as predictors of 'student achievement
in a multi-track science curriculum. Dissertatik Abstracts
International, 43, 3795-A. (University of Coltirado at
Boulder)

The best predictors of ''access in a science class were grade
in past science and matheMatics classes. Contrary to the
findings in much of the literature, the,girls achieved as'well
as,ttfe boys in high school science arid mathematics classes.
(Secondary)
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57. Brumby, Margaret. (1983). Concdpt mapping: Struetureti or
plocess?. Research in Science Education, 13, 9-17.

Concept maps may be complex, difficult to interpret,
impossible to compare, and unproductive. 'These maps do not
portray any of the dynamism inherent. in the nature of
learring. Their greatest use may be i the role, of a{ teaching
tOo1. (College

58. Butkner, Ewing Douglas. (1983). Effects of differentially.
sequencing :Visual materials with laboratory activities tn_the
achieveMent,.of- high school biology students of varying ivvels
of _cognitive development. . Dissertation Abstracts.
international, (University of Georgia)

v.,

The iesults revealed that student achievement wad higher when
students viewed the., visuals before, they engaged is .laboratory_
activities'relatit7e.to when they viewed the visuals after they,
had completed. laboratory activities. These findings. were
consistent for students at all levels . of cognitive
development. (Secondary)

59 Burkman, Ernest, Loewe, Eunice .& Wongbundhit,f Yuwadee. (1983).
Differential effects of teaching method and time available for'
study on male.-tand female .students' in a high school science,
course. Paper presented at the Aenual Meeting of the National
Association for Research in Science Teaching, Dallas, TX.
(Florida State University)

This study assessedldifferences in science achievement between
males and females. Mikes out performed females at all levels.
It is spggested that variations in ,teaching methods and time
availabiej for study might be used tp improve the performance'
in science courses of both males and females and /or to improve

tive performance of females. (Second4ry)

60. Burn, oseph IC., Vise, Kevin C. & Okey, James R. (1983).
ment of an integrated science process skills test.
presented at the Annual Meeting of the National

As °elation for Research in Science Teaching, DN,llas, TX.
( ivarsity of Georgia)

)111

The results of the field trial showed the science process test
had high reliability and difficulty and discrimination indices
within the range of .su sted instrument developmni
standards. (Secondary)
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61. Butts, David P. (1983). The survey - A research strategy
rediscovered. Journal of Research in 'Science Teaching, 20,
187-193.

Igsues associated with survey research, potential uses of.
survey, research as a strategy in science 'education, and
potential problems jeopardizing survey s dies werediscuesed.

4i.

62. Butzow, John W. & Gregory, Charles.
, (1983). Tht impact of

multidisciplinary marine education curriculum infusion
Materials on schools and teachers in Maine and New Hampshire.
Paper presented at the Annual Meeting of the Nalional
Association for Research Ln ,Science Teaching, Dallas, TX.
(University of Maine)

Major findings indicated that Project materials were psed at
approximately )the same 'percent at all grade levels
represen,ted. Approximately 332 of the schools were aware of
the Project materials and 'of those, 75% were, using them.
(College)

63. Caill6t, Michel & Chalouhi, Elias. (1983)..' Problem solving in .

electricity, Paper presented at the. Annual Meeting of tA;
American Educational Research Agsociation, Montreal, Canada.
'ED228063(University of Paris)

Two studies Were conducted to describe how students perform
direct current (D-C) circuit problems. Students solved the
same problem by different procedures which depended directly
on how their knowledge was memorized, indicating that current
conservation is associated with a 'specific circuit simgar to
a canonical.one, formulated as a mathematic'al relation without
physical content, or formulated as a.law applied to a junction
point. IA

64. Caldwell, John A., Bonstetter, Ron & Pellens-Meinhard, Sandy.
(1983). Changes in medical students', Eerception of their
abilities as determined with a defined ranking system. Paper
p5esented, at the Annual' Meeting of the National Association
for Research in Science Teaching, Dallas, T. (University of

4 North Dakota)'

The results from this study, indicated a growth in student
ability, confirmed by instructor evaluation. The us of
defined ranks appeared to provide a clearer picture of st ent
perTormance. (College)

S
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65. Campbell, JameS R. & N4olitano, Ralph. (1983). Horizontal
enrichment in science and math at the senior high level. Paper
presented at, the Annual Meeting of the National Association
for Research in Science Teaching, Dallas, TX. (St. John's
University, Jamaica, NY)

This study analyzed very' successful horizontal enrichment
programs in science in fifteen senior high schools and six of
the most successful senior high school horizontal enrichment
'programs in mathematics. The term "successful" was defined by
four criteria.' Ian. conclusion, the authors found, ithat these
programs were very successful-at producing the next generation
of profesSionals. (Secondary)

. (

66. Carinon, Jr., Roger. K. (1983). .Relationships among attitude,
motivation and achievement of abilitrzwuped,,seventh grade,
lift science students. Paper presented at the Annual Meeting a,.,,

of the National Association' for Research in Science Teaching,
Dallas TX. (UnilverSity of Georgia)

67.

Results from this study indicated that level .of ability- group
and time of testing were. significantly related achievement and
that males achieved higher than did females. at all levels.
Advanced ability groups were sigAific4ntly4 more positively
motivated toward science than all othe'r.ability groups and..
that females were more highly motivated than males. As the
school year progressed, motivation toward science decreased.
(Secondary)

A

non, Jr:, Roger Kalup. (1983). Relationships among attitude,
motivation, and achievement of ability grouped, seventhrgrade,
life science students. Dissertation Abstracts International,
44, 1408-A. (University of Georgia)

Science.Attitude at the beginning of the school year in 38
classes'Iocated in North Carolina was more positive than at
the and of the year regardless of ability and group gender.
The advanced ability group' had the most positive attitude
throughout the year and the basic ability group had the least.
The general ability group demonstrated the earliest and
sharpest decline in science 'axtitude. Males had a more
positive attitude than .females throughout the year.
(Sepondary)

y.
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68. Carlson, Gaylen R. & Streitber,ger, Eric. (1983). The
construction and comparison of three related tests of forML1
reasoning. Science:Education, 67, 133-140.

A paper-and-pencil, a 2-D and a 3-D test of formal' reasoning
were compared. Although -the paper-andspencil and 2-D tests
produced higher results, 'all three ,tests were fount l to be
useful in assessing formal reasoning ability. (Secondary)

. . p -
69. Carr, Ken. (1983). Student beliefs about place 1.4talue and

decimals:, Any relevance or science education?. Research in
Science. Education, 13, 105-109.

.. -

.

Mahy studena do not ,uilderstawi the relationship of the
decimal point to the ,nuiber value system, especially for
numbers less than one. (Secondary)

, ^ ,

70. Chambers, %lavid Wade.' (1983). 'Stereotypic images of the
scientist: The Draw-A-Scieneist test. Science Education, 67,
255-265.

elements of stereotyping of aientists appeared with greater
frequency as students advance through grades in education.
,SipifiCant differences were found linking both the
sgogio-economic background and intelligence of the childlen to
the age at which 'a. distinctive image of a scientist fijolt
appears'. (Elementary)

71. Champagne, Audrey B., Gunstone, Richard F. & Klopfer, Leopold E.
(1983). Effecting changes in, covitive structures amongst
physics, students. Paper presented at the Annual Meeting of the
American Educational Research Association, Montreal4 Quebec,
Canada. ED229238 (University of Pittsburgh),

t

The report includes a brief description of the broad structure
of the instruction and probes used to gather information about
aspiwts of students' cognitive structures '(middle school
stpnts: t1w13 and college students Nw6), results (indicating
a change in cognitive structure of the college student), and
conclusions.
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Champagne, Audrey B. & Klopfer, Leopold F. (1983). Naive
knowledge and science learning. Paper presented at the Annual
Meeting of the American Association of Physics. Teachers, New
York, NY. ED225852 (University of Pittsburgh)

1

The autkors discUssed in this pap i ing: (1) the
characteristics of naive conceptions; e influence of
naive conceptions on students' interpretations of,
instructional events; and. -(3) the implications of, this"

u _research .for designed_ invtruction to facilitate the
riconclUition" of naive conceptions' with scientific theories.

'Jr, . 1.. ,

'41W3.,:! ,Chiappetta, Eugene L.,& Rave, .lames' H. (1983).' 7he effects .of
Ii? .relatin ersonalidiltperiences through:narrative and" prbMpting

on they l of physical science concepts. Paper preSented'at
the Annual Meeting of tht National Association.fOriesedich in
§cience'feaching, Dallas, TX., (University, of lipSton)

In a recent assessment .of the needs . in .:sciene' teaching
supported by the National.Science Tpundation, i;t Was r'OpOrted
that school science programs .c.4 be characterized
- textbook. Analysis indicated that the ';,SubjectsYin the
familiar narrative group had significantlyhigherscdi?es, than
Ahe subjects A.n the hisfiOri041 t.Xoupi frompttild not
appear useful. (Secondary)-.

74. Childress, Philip Nei-yin.. (1983). The effect of scienee,project
production on cognitive level ,transition in adolescents,
Dissertation. Abstracts International, 434 32867-A:-: (Ohio Stare,
Univlosity)4"

The activities associated with chunking were most often' used
by project, students. The students who showed the greatest
absolute gains in Piagetian dpirelopmental level as measured by
the Test of Logical' ,Thinking aleo used activities associated
with chunking. (Secondary)'

75. Cho, Hee7Hyung, (1983). T1 impact of textbook concept emphasis
-on the learning of biolbgical concepts at different cognitive
levels' by high school students. Dissertation Abstracts
International, 44, 1747-A.. (Purdue University)

'11

\

There were significant differences among Achievement levels at

hoeg°
?cognitive levels in t f achievement level iismeasured by
NAElvin 1976-7,V. T e were significant relationships between
achievement level sand concept emphasis except at the cognitive
leKel, 'defined as comprehension. Change in concept emphasis
had taken. place in at least one of, the recently published
biology textbooks. (Secondary}
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76. Clark, Julia V. (1983) - Delelupment of seriatioW and its
relation to the achievement of inferential.transitiviqk
Journal of Research in Science Teaching, 20,341=794.

Stlideins who showed understanding of transitive inference also
',demonstrated success on seriation, but subjects who showed
.clear understanding of seriation diced not demonstrate success

,e4posim on making transitive inference. Results were' interpreted on
.11g_Context of Piaget's-equilibration theory. (Elementary)i,

r.

77. Clasen,- Donna Rae. (1983). An 'investigation of the effect pf
four different instructional strategies on the achievement of
gifc(6,1 seventh-grade students !iin a specific content area,
Dissertation Abstracts International, 43, 3266-A, (University
of' Wisconsin-Madison) -

Immediate posttest results revealed significant differences in
favor. of the lower - 'order questioning group. over die
higher-order and independent study group on the lower-order
subscals of the multiple-choice test. (Secondary)

.

A

78. Coffey,,Don Dale. (19p3) . Environmental education in the life
science curriculum in secondary schools in the state of
Oregon. Dissertation Abstracts International 43, 2872-A.
(University of Oregon)

The major findings from a direct-mail questionnaire sent to
high school life science teachers ix Oregon was that
objectives'were focused more on understanding the environment
and developing an appreciation for it than on helping students
E:dye environmental problems or develop' environmental data
collecting techniques. (Secondary)

79. Cohen,'. Herbert. (1983). A comparison' of the affect of two types
of student behavior with manipulatives on the development of
projective spatial structures. Journal of Research in Science
Teaching, 20, 875-883.

The auihor investigated whether examining materials' from
several,- perspectives had greater 'effect on-development of
projective spatial abilities- than examining materIals from a
single perspective. Results from this study, using 105
students, favored the former approach.

#
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80, Collings, John Smithers, Alan. (14,3). Psychological profiles
of physical and biological ,science cllosers. Research if
Science and Technological Education, 1, 5-15.

*0..w

Students studying physioet.-and biological science A-level
courses -tend to be of the same kind as those between
scientists as a whole compared to non - scientists, in terms of
cognitive style, career plats and other,measured variables.

Gimilb'er, Mary.' (1983). Concept development in relation to' the
particulate theory of matter in ,t14e middle schools
-(Secondary). Research in Science and technological Education,
1, 27-39.

Concept development related to particulate theory of matter in
130 children in two contrasting Warwickshire Middle Schools
were described in terms of background policies/practices in
science teaching las revealed, by responses from teacher
questiOrinaires (N..60) and .analysis of several science
curricula. (Element y)

82. Connolly, Charlene & Primavera,, (1983). An analytic
profile of precociously gifted enrolled in horizontal.
enrichment programs.. Paper presented at the'Annual Meeting of
the National Association for .Research ,in Science Teaching,
Dallas, TX. (St. John's University, Jamaica, NY)

In light of th'd reality of current enrichment, curritulum, an
answer was sought to determine if a horizontal enrichment
program which prepares research projtctg for the Westinghouse
Talent, Search 'could be a viable' alternative to Stanley's
(1979) vertical acceleration approach.

83. Cooper, Donald Lamar. -(1983). A study of the effects of an
activity based inservice science program on teaching
attitudes, science

(1

6rocess skills, and teaching style of
elementary school) teachers. Dissertation Abstracts%
International, 44, 128-A. (University- of Southern
Mississippi)

In a study investigating the impact of an inservice program
called the Science Teacher Improvement Project on elementary
school teachers from two southern 'Mississippi school
districts, the authors found that the participants of the
Science Teacher Improvement Project were significantly
different from the control group in attitude toward teaching
science and in . process skills and ih achievement.
(Elementary)
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84. Cox, 1)flvid Charles. (1983). The effects of type of clasFroera
.science',,grade level, years without science instruction, and
elective strence courses on performance level for selected
high.Lschool science process skill competencies. Dissertation
Abstracts International, 43, 2621-A. (Ohio State University)

The purpose of this study Was to investigate the development'
of Selected science process skills in required and 'elective
science` classes in the three high schools of a suburban. Ore on
school district. Tenth grade. students had significantly

7-higher adjusted SPCT postte scores than ninth -grade students
1 in required science.cla es. Science process skill knowledge

0 was retained through the high 'school years. (Seco4dary)

as.

,

85. Crawley, Frank E.,, Schmitt, Conrad V., Saegert,, Merry C.M. &
Trout, John S. (t983). Compatibility of 'student
characteristics

the
instructional strategy: An

inve igatfon of the matching hypothesis. Paper presentedest
the Ann aIIlef.ting of the National AssociatioAr for Research in
Science Xeaciliflu, Dallas, TX. (University of Texas - Austin)

1-4..

This seliay, was, an investigation of the matching hypothesis
with stliviipt4 (N..574) enrolled in ninth-grade, physical
science. 'The amount of enhan of attitudes and the
nature of the relationship be ween at itude and degree of
compatibility with the instructkOnal 'stategy were found to
depend upon the attitudinal object: (Se ondary)

86. Crawley, Frank E. Schmitt, Conrad V., Saegert,, Merry C.M.
Trout, John S. (1983). The effects on pupils'_ acpievement and
:attitude of training secondary science student _teachers to
match teachin strategies to pupils' learning styles. Paper
presented at e Annual Meeting of the Nationali-Association
for Research in _Science Teaching, Dallas, (University of

'-Texas - Austin)

This study sought to train secondary science student teachers
to teach using strategies compatible with-the learning styles
of pupils in their classes and to measure the effects 'of
matching on pupils' achievement and attitude,. Results.
indicated that once concern for self and concern for the task
of student teaching decreased, student teachers demonstrated a
concern

0
for the impact of ,their 'teaching and used &pester

variety in their teaching strategies, a better match for
studentg' learning styles
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. 87. Crenghaw, Neil Willis; (1983). Th.c effectiveness of a reinforced
lecture-method on community college students' 'achievement in
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operational levels of intelligence. Dissertation Abstracts
International, 43, 2301-A. (Florida Institute of Technology)

a

It was found that formal-operational students significantly
out-performed concrete-operational -iudents on the biology
achievement. test. In addition, there was a significant
relationships between attendance and .student achievement.
(College)

88. Crow, Linda -W. ,& Piper, Martha K. (1983). A study 'of" the
perceptual orientation.of community college students and their
attitudes toward science as )they rel-Ate to science
achieVeMent. Journal of Research in Science Teaching, 20,
537-541.

Perceptual orientation. (field, dependence/independence) 'was
related to 47 biology/earth science students' attitudes toward
science. In- addition, students .who were field dependent and
possessed a positive attitude scored significantly higher on a
science achievement test than tstudsnts who were field
dependent and poliessed a negative attlreude. (College)

89. Cullen, Jr., John Francis. (1983). Concept learning and'problem
solving: The use of the entropy concept in college chemisfry.
Dissertation Abstracts International, 44, 1747-A._ (Cornell
University)

t

The results of this/study indicated that overt attempts to
show conceptual linkAges to a subsuming concept can cause a
restructiting of an individual's conceptual structure so that
the'subsuming concept assumes a more dominant position in the
hierarchy. (College) 4

90. Cwick, Simin Lohrasbi. (1983). A comparative analysis of seven
selected criteria of teacher effectiveness in the secondary
science classroom. 'Dissertation Abstrftts International, 44,
723-A. (Ball State University)

Criteria concerning teacher effectiveness Ln the secondary
science classrooms was descriVed and compared with how
students of science teachers and administrators feel about
these criteria. (Secondary)
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91. Dall'Alba, Gloria & Edwards, John,. (1983). Dimensions of
cognitive demand. Research in Science Education, ,13, 213 -221..

Great variation, exists between the demand to teach at the
level of the studeqts' and the methods of assessing what the
demand 'levels of the tasks are. A system for assessing the
cognitive demand of a task is presented.

92;_ Davidson, Donna D. (1983), A survey of women studying science in
the Los Angeles community college district. Dissertation
Abstracts' International, 43, 3230-A. (University : of
California, Los Angeles)

Statistical analyses revealed that gender differences do exist
and that high school participation in the sciences hfs an
impact' bn future science studies. Female students were older,
and complete fewer science courses in high school and college,.
Females had lower overall grade point averages but higher
grades in science courses..- (dollege)

93. Davidson, Robert. (1983). The reorganization, of the Science
Education Directorate of the National Science Foundation.
Science Education, 67, 455-478.

An arms-length view and analysis of the events in question
includes comments on the effectiveness of the reorganizational
'design and on those factors involved, in implementation.

94. DeBoer, George E. (1983). Characteristics of male and female
students 'who experienced high versus' low stvess in their
first college science course. .Paper prsented at the Annual
Meeting of the National Association for Research in Science
Teaching, Dallas, TX: (Colgate University, Hamilton, NY)

The results of this study showed that on three variables
persistence, lack of reckless or rash tendencies, and future
orientation - score difference's were significantbetween high-
and low-success women but not between high- and low-success
men. The results imply that career goal orientation may be
important in women's success in science and that women
continue to struggle against a social norm which says that
science is a masculine field. (College)
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9b. DeLorenzo-Rooney, Teresa, Amelia. (1983). Cognitive styles as
predictors of success in an experientially-based science-
program. Dissertation Abstracts International, 43, 2216-A.
(Universityrbf Houston)

4

This study supports the theory that field independent persons
fare better than their more field dependent and balanced
counterparts, on levels of recall and application. Thus,
educators nay need to provide additional activities for the
latter two categories to help sharpen recall and application
skills. (Elementary)

96. Dennison, Judy Hale. (1983). A process tracing study of the
strategies sixth grade children use -in finding relations
between variables. Dissertation Abstracts International, 43,

° 3866-A. (Michigan StaterUniversity)

The subjects in this study were accurate in finding rules..
involving relations between variables. - The sixth grade:*
children in this study uS61'strategies when they were asked to
find relations between varinbles,, but the'y ildiffered'in the
number of strategies, they have, in their repertoire for this
purpose. (Elementary)
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97. Dettloff, Janet M. (.1983). Prediciins achievement in*community
college science students. Papei presented at the Annual
Mgetyg of the National Association for Research in Science
Tbaching, Dallas, TX. (Wayne County Community College,
Detroit MI) .

1

This study Was designed to formulate a predictive equation to
identify community college biqlogy students (N -420) who ribst
probably Would not succeed in a science course. Background
characteristics and reading/math ability accounted for 42% of
the-variance in achievement. Cognitive development accounted
for 12.8 oT the variance in achievement. (College)
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98. DeVore, Richard N. (1983). The relationship ,of field
independence, dogmatism, tolerance for ambiguity, and
knowledge of science processes. to, the development Of positive

.attitudes toward. science and science teaching. ,Paper presented
at the Annual Meeting of the Natio 1 Association .for Research
in Science Teaching, Dallas, TX. (Educational Testing
Service, Skillman, NJ)

*This study indicated that, for this sample, the subjects'
tolerance for'ambiguity and knowledge ,.of science processes
were both related to their attitudes when they began the
course andt4when they finished the course, but these variables
did not seem *to affect the develonient of the desired
attitudes during the course. (College)

99. Dillash-aw, F. Gerald & Okey, James.R. (1983). Effects of A
modified mastery learning strategy on achievement, attitudes,
and on -task behavior of high school chemistry student's.
Journal of Research in Science Teaching, 20, 203-211.

Results of modifying . mastery learning 'strategy to twos,
diagnostic cycles with high school chemistry students (N0156).'

. indicated that achievement, of students using mastery
,strategies was significantly greatei,than of students using
nanmastery strategies. (Secondary)

100. Dobson, Henry David. (1983). An experimental study of theL,

effectivenss.of the planetarium in teaching selected science
concepts' in: the middle school. Dissertation. Abstract's
International, 44, 1315 -A. .(Pennsylvania State Uniyersity)

k

Fifth-grade level& were incapable ,of mastering' the concepts
that require tworT and. three-dimensional reasoning ability.
Spatial ability as measured in the CRLT (Cognitlive Reasoning
Level Test) was found to be an impOrtant factor affecting
student performance. (Secondary)
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ibterrilationship gif.rtommunity co 04 -teachers and students
Ai a laboratory setting. Dissertati n Abstracts International,
43, 2951-A. (Michigan State Univer ity)

, '

.

In the study, the n uiry process moved from an'eXamination of
....--feaciler rele, to management patterns, and finally to

teacher-student inte action. The study suggested, that ,the
teacher. role is a nctlon of the transaction between a myriad
of extrinsic and intrinsic factors, and that the individUae
instructor's perception of role .not only influences the
leadership- management'.patterns employed in the laboratory, but
ultimately the amount and.type of teacher-student interaction.
(College)

102: Donovan, Edward P., Fronk, Robert H. & ',Horton, Phillip B.
(1983). ,A .new science and engineering career interest survey
for junior high school students. Paper presented at the Annual
'Meeting' of the National Association for Research in Science
Teaching, .Dallas, TX. (Moorestown High School, 'Moorestown;
NJ)

This paper described the development and validation of a.

science and engineering (S/E) career interest survey
Concurrent validity coefficients were'calCulated in two 'ways:
(a) CIS scores were. correlated with the Kuder GIS science
subscale (r=.75),, and (b) cis scores, were correlated ,with a
CIS .verification scale (r...59). (Secondary)

103. dos Santos Silva, Maria Virginia V Collett°, Nires Metilde.
(1983). Using grades obtained on the physics test of 'the
university entrance examination as achievement indicators for
students enrolled in general physics in. Brazil. Paper
presented at the Annual Meeting of the National Association
for Reseftch in Science Teaching, Dallas, TX. (Universidade
Federal de Santa,Maria, Brasil)

The purpose oef this study was to find out if the results
obtained by students on' the physics test of the Ilniversity
Entrance Examination could 'be used as indicators of
achievement in .a general physics course at the Federal
University of Santa Maria, Rio Grande do Sul, Brazil. Results
showed a positive cbrrelatioebetween the performance on the
University Entrance,Examination"and achievement in the general
physics course. (Secondary)
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104. Dowling, Kenneth W. A Yager, Robert E. (,1963). Status of science
education in state departments 'of education: An initial
report. Journal of Research in Selene Teachin 20, 771-780.

Eight trends were presented based on d ta collected. from 50
states concerning the professional/ preparation of state .

science consultants, the nature of ehe positions, .number of
workers employed in such units,, changes in support staff,
facilities, and budget for each 5-year interval .between*

.196011980.

.

105. Dressel, -Ralph. (1983). Costs of carrying students' to ,.a
criterion level of competency in physics. Journal of Research
in Science Teaching, 20, 231-238.

College students' performance in a competelicy-based,
multiple-opportunity format physics course indicated that

. costs were related to the character of examination questions
and comprehensional modes of students. (College)

106. Driver, Rosalind & Erickson, Gaalen. (1983). Theories-in-action:
Some theoretical and empiriCal issues in the study of
students' conceptual frameworlZi in gcienee. Studies in Science

'Education, 10, 37-60.
0

O
Some of the theoretical and methodological issues involved in'
studies on conceptual fraMeworks are examined followed byt a
discussion on the implications of such studies on classroom
learning and instructional design. .

107. Druva, Cynthia Ann & Anderson, Ronald D. (1983). Science teacher
characteristics by teacher behavior and by student outcome: A
meta-analysis of research.. Journal of Research in Science
Teaching., 20, 467-479.

The meta-analysis of 65 studies related to relationships
between science teacher background characteristics and either
their classroom behavior or'student outcomes. In general, low
relationships were found between these characteristics *.and
classroom teaching behavior and student outcome
char400040iCS.
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Duit, Reinders. ; (1981). Students' notions about the energy
concept - befo -re, and after physics instruction. Paper
presented at the Confere e on "Problems Concerning Students'
Representation of Phy and Chemistry YmoWledge",,IL
Ludwigsburg, Vest Germany. ED229237 (Kiel University)

Two studies on students' conceptions/notions about the energy
con.cept were preSented.

109. Dunkleberger, Gary? & Heikkinen, Henry W. (1983). Mastery
learning: Implications and practices. Science Education, 67,
553-560.

BIooe's mastery model has site
implications for science teare
implementation of this model in

4
ral 'clear and implementable

Criteria essential to the
e classroom was identified.

110. Dunn, Carolyn $4 (1983). The influence of instructional methods
on concept learning. Science Education, 67, 647-656.. /

Introductory college chemistry students were taught using six
different presentation techniques, designed to allow a
comparison of method on concept acquisition. Two of the
methods produced significantly better results' than the other
four. (College)

111. Duroy, Frank. (1983). A comparison between hypothesis testing
strategy and academic .achievement of freshmen biolasy
students. Paper presented at the 'Annual Meeting of the
National Association for Research in Science Teaching, Dallas,
.TX. .(Rutgers University)

The purpose .of this study. .was, to evaluate the hypothesis
testing strategy of freshmen biology'students and comparing 'it
with final grades. Results of the test indicated that, of the
49 students enrolled in this"course, 29 used a verification
strategy in testing a hypothesis and 20 used a falsification
strategy. (College)
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Duschl? 'Richard A. (1983). The elementary level science methods
course`: reeding ground of an apprehension towa \d science? A
case study.f. Journal of Research in Science eachin &, 20,
745-754.\\

Documented training and educational activities of'pre-service
elementary education majors (N420) were used to determine what
aspects, of their science training contributed to developing
the apprehension elementary teachers have toward scienc0,
science education, and science instruction.. The ethnographic
methodologies employed resulted in the- conclusion that
students need science experiences which accurately represent
science as inquiry. (Elementary)

113. Duschl, Richard A. (1983). Reconsidering,..the science curriculum:
Clues from the structure of scientific theories. Paper
presented at the Annual Meeting of the National Associatioli
for Research in Scie'nce Teaching, Dallas, TX. (University of
Maryland)

V

The paper presents the position that scienc education has
nislected to synthesize into precollege s rricula the
important writings and insights of historians and philosophers
of science. Leaders iti science education should assess the
value models of he structure of scientific theories in
developing science °grams and curricula.

114. Eaton, Janet, F. & Others, . (1983). Students' misconceptions
interfere with 4learning: Case. studies of fifth -grade
students. (Research Series No.'- 128). Washington, D.C.:
National Institute of Education (ED)., ED229094 (Michigan
State University)

This stn examined ...the relationship between student
misconceptio s and learning by focusing on' six fifth-grade
students ast..gley attempt to make sense of classroom
instruction on light and seeing. (Elementary)
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115. Edoff, James Dwight. (1983). An experimental study of the
effe&iveness of manipulative use in planetarium astronomy
lessons for,fifth and eighth grade students. Dissertation
Abstracts International, 43', 3496-A. (Wayne State University)

The inclusion of student object manielation during .a

planetarium unit of instruction apparently improves a
student's retention's of learned information and understanding
of lunar phases and motion. Students using, a
were better able to recall, presented information and had a
slightly improved ability to apply presented knowledge and to
observe astronomical locations. (Secondary)

116., Edwards, John b Fraser, Kym. (19[33). Concept maps as reflectors
of 'conceptual understanding. Itesearch in Science Education,
13, 19 -26.

Students made concept.maps of units studies in science. These
students' understanding'of the concepts taught in these units
could be assessed using the concept maps or Interviews but

, could not be adequately assessed 'through written exi*aaations.
(Secondary)

117. Eglin, Paula Garrison. (1983) ereafionism vs. evolution: A
study of the opinions f Georgia, science teachers.
Dissertation Abstracts International, 44, 128-A. .(Georgia
State University-Conege of Education)

Teachers who subscribe to a liberal religious viewpoint and
,who, are familiar with creationist literature and philosophy

are more likely tovdisapprove of creationism, as are teachers
with advanced degrees. The survey reveals little enthusiasm
for creatibni am, even among those teachers reporting a
fundamentalist-background. (Secondary)

118. Ehindero, C.J. (1983), The influence of, preferred and actual
instructional strategies on the cognitive growth and
achievement in biology. Paper presented at the Annual Meeting
of the National Association for Research in Science Teaching*,
Dallas, TX. (University of Ife, Nigeria)

This study uses a quasi-experimental design to investigate the,
long-term effects of preferred And actual instructional styles
of 2 preservice science teachers on the cognitive growth and
biology achievement of 80 high";School students in Nigeria.
Results of this study implied that teachers should be
introduced'to as many different instructional strategies as
possible. (Secondary)
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119. Ellis, James D. & Zielinski, Edward J. (198). Effects of a.

summer institute on middle school science teaCI4-Tr'energy
knowledge and attitude-and energy education implementatibn.'
Paper presented at the Annual Meeting of the National
Association for Research in Science Teaching Dallas, TX.
(Colorado College, 'Cblorado Springs, CO)

The Summer Workshop for Energy Education Teachers in Texas
(SWEET-TX) was designed to improve Texas Middle School Science
Teachers' understanding of energy issues and concepts. An'
evaluation of the effects of the program indicates that.
SWEET-TX was succeseful,at increasing the teachers' energy
knowledge and positive attitude as indicated on the National
Asessment of Education Progress energy test for young adults.
(College)

120. Emereole, Rezekiah Ukegbu. (1983).. Teaching physics with the
bicycle: A curriculum module for teaching secondary school
physics with utilitarian objects in developing countries.
Dissertation Abstracts International, 44, 429-A. (Columbia
University Teacherg College)

A teacher's version of a curriculum module was developed for
teaching mechanics', gas laws, and sound with the bicycle as an
example of the utilitarian objects approach for teaching
secondary school physics in developing countries. 'The
utilitarian objects approach was judged to be an appropriate
method for tea hing physics. (Secondary)

121. Emerick, Blanche ante. (1983). An analysis of the science
education prob em of teaching density as approached from two
diffeient Pia tian research perspectives: Operationalism and
constructtivism. Dissertation Abstracts International,... 43,
3845-A. (University of Illinois at Urbafia-Champaign)

It was discovered that some subjects did have a concept of
density, althou4 it was not the formal operational concept of
density. It afpears that their concept of density is the
culmination of ,a long process of construction of intuitions,
perceptions, and operations, possibly beginning during es
infancy. The concepts of density 4e16 by those subjects can
be thought of collectively as a cdhcrete operational concept
of density. (Secondary)
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122. ,Eniaiyeju, Paul A. (1983). The comparative effects of
teacher demonstration and self-paced instruction on concept
acquisition 'and ptoblem-solving skills of college level
chemistry students. Journal of Research in Sciend Teachiag,
20, 795-801. 5E534423

Teacher-demonstration and self-paced modes of teaching
"ceincepts and problem-solving skill's in college- chemistry were
compared. .The results showed that the self-paced4pode was
significantly more ,effective for 'teaching concepts and
problem-solving skills and that most students (H-6q) preferred
the self-paced instruction to the ,teacher - demonstration
method. (College)

123.' Enochst Larry C. 8. Harty, Harold. (1983). Deveibpment of an
inservice implementation4 proneness .typology for science
'teachers. Science EdUcation,.6710- 143-150.'

An instrument to 'quantify tdachers' proneness to implement
Y-N, concepts from an inservice 'program was, developed. 'The

predictive validity Of. the instrument remains to be

9.

124,..,yFalk, John E. (1983). Field trips.: A look at environmental,'
effects on. learning. Journal of 'BiologicEti1.7.1ducation,- 17,
137-142. .5E533993

A

Six, tudieS on school field trip learning were .reviewed.
Among the findings *reported were those :indicating that.

atudenteperceptions-ofthe- novelty of the trip'' fected what
.they learnedv and that imposed learning. was inhibited in
settings where novelty. was either extremely great or small.

125. Falk,, John H. (1983). Time and behavior
learning. Science Education, 67, 267-276.

as predictors of

Data indicated that observable behavior and time, especially
in conjunction with each other, may e used as an unob strusive'

'inclicator of cognitive learning This technique has
implications for the.assessment o ther types of learning as
well. (Secondary)'

126. Fawns, Rod. (1983). Background mapping Of teachers' cognate
,perceptions of.ASEg units. Research ih Science.iducation, -13,
203-212.;

Concept mapgat ,can be used as a guide to= understanding
teachers' concepts about science and teaching.
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127, Fensham, Pete J. (1983). Equations, translations and number
skiliXin learning chemical stoichiometry. Research in Science
Education, 13, 27-35.

Misconceptions about what a chemical, equat9A describes often
results in students being, unable to. solve stoichiometry
-problems even though they have the required math skills.
(Secondary)

128. Fensham,,Peter J. (1983), A research base for. new objectives
science teaching. Science Education, b7, 312.

A set of objectives for science education that incorporated
the state of thelearners' knowledge or world views was
proposed. Implementation of such objectives would reqUire new
styles of teachei-stndent interactions.

of

129:4 Fields, Steve. '(1983). Correlates of cerebral hemisphericity.
Paper presented at the Annual Meeting of the National
Association for Research in Science Teaching,, Dallas, TX.

-------------------(Heritase-High-Schout-,--Conyers-,GA) .

_.

, .

This author examined selepted variables among biology students
including cognitiveeability level, learning style, learning ,,
disabilitiei, and gender. (Sendary)

1

130, Finegold, Magahem, Connelly, F. Michael, Kass, Heidi '& Crackg',
Robert K. (1983). A Canadian case study of science education.
Ottawa,'Out.: Social Sciences and Humanfiies Research Council
of Canada. ED228075 (Ontario' Institute for the Study of
Education)

)31-

Canadian participation ,in, the Second International Science.
Study (SIS5) was discoverea, in terms of both-international and
national aims.

Finkel, Edward.,:.(1983). Three approaches to,group teaching of
verbal problem. solving in secondary school physics.
Dissertation Abstracts International, 44, 720-A. (Georgia
State University)

Many significant relationships; between variables were
observed, and the regression 'apinoach produced useful
prediction equations,' The performance criteria used here
indicated that .three approaches to teaching problem Solving'
were equally successful. (Secondary)
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132. Finley, Fred N. (1983). Science processes. Journal of Research
in Science Teaching, IN,

This investigation of the ipistomologic foundations of Cagne''s
conception of science processes suggests that a commitment to
inductive:-empiricism pervades the presently' held view of
science processes.

133. Finley, Fred N. (1983): *Students' recall from science text.
Journal of Research-in Science Teaching, 20, 247-'259.

Four different groups of physics students (n=38), each
recalling different sets_ of propositions from reading text
material related to energy transfer, were identified. The
results suggested that science educators cannot assume that
all students a class will recall identical information from

,';;the assignment of a reading passage. (Secondary)

,

134. Finley, Fred N. '0983). Variations in students' science
)11 knowledge. Paper presented at the Annual Meeting of the II.

-----NatidntI-A-s7S-64atial-1-6-i-Reit-iii-gain-ce-TeaCling;-DaIlii..
(University of Maryland)

The ,implication of these results was that teachers and
curriculum developers could consider the commonly held .student
knowledge of a subject and the alternatiVe conceptions of a
limited number `'groups of .students in desigiling instruction:
More effective instruction is likely to ,result when this is
done. However, accounting for the additional-knowledge that
is particular to individuals must be done as it has been by
teachers interacting with students in their classes.
(Secondary)

135. Fiaker,'Darrel L. & Fraser, Barry J. (1983). Use of classroom
enviro went scale in investi &atin,Z effects of psychosocial
milieu on cience students' outcomes., Paper presenftd at the
Annual eeting of the National Association for Research in
Science Teaching, Dallas, TX. (Tasmanian College, Launceston,
Tasmania,. NSW)

The results confirmed the existence of sizeable and
statistic'lly significant , associations between student
learNing outcomes and their classroom environment perceptions
as measured by the Classroom Environment Scale. (Secondary)
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136. Fisher, Darrell L. & Fraser, Barry ..1y (1983). A comparison of
actual and preferred classroom environments-.as perceived by
science teachers and stpdents. Journal of Research in Science
Teaching, 20, 55-61:

Junitor high school students, preferred ia more favorable
environment than the environment they perceived, and their
teachers perceived the classroom environment more favorably
than did their students. (Secondary)

137. Fleming, M. Ly4tte 6 144lone, Mark R. (1983). The relationship
of student characteristics-and student performance in science
as viewed by meta- analysis research. Journal of Research in
Science Teaching, 20, 481-495.

Relationships. of student characteristics to student
performance/attitudes were explored by .meta-analysis. Six
characteristics (general ability, language, ability,
mathematics ability, socio-economic status, sex, and race)
were analyzed. _Strong positive relationshi4 between
general /language /mat abiliancl.,acixWement_3110
a"ttitude-measures Mere identified.

138. Fleming, William. (1983). Perceptions of minority
pre - engineering, students in, special enrichment programs.
Dissertation -Abstrac,ts International, 44,* 1408-A. (Temple
University)

This study indicated that Blacks and Hispanics .performed well
contrary to some public opinion. '(Secortdary)

139. Franco, Glenn Earle. (1983). Assessment of implementation of
science - A process approach II (SAPA II), in selected fourth
fifth and sixth grade classrooms. Dissertation Abstract
International, 44, 450-A. (Kansas StateUniversity)

Higher science process outcomes were associated with those
teachers who utilized suggested introduction activities and
who judged student performance utilizing science process
assessments. In addition, "students who actively made
decisions, manipulated materials and recorded data had
significantly greater science process outcomes than their
occasionally-active or passively-occupied counterparts.
(Elementary)
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140. Frliser, 'Barry 3. & Fisher, Darrel L. (1983). Assessment of
classroom 2sxchosocial environment.. Paper presented at the
Annual Meeting of the National Association for Research in
Science Teaching, Dallas, TX. (W. Australian Inst. of Tech.,'"'
Bentley WA)

This familiarized participants with background information,
scoring procedures, and validation data relevant to the
Learning Environment Inventory, My Class,Inventory,.Classroom
Environment Scale, Individualized Classroom Environment
Questionnaire, preferred forms of some instruments, and short
fOrms of some instruments. Finally, an overview was given of
recent science education research involving use of these
instruments.

1141. Fraser, Barry J. .& Fisher, Darrell L. (1983). Effects, of
classroom openness on science students' achievement and
attitudes. Research in Science and Technological Education, 1,
41-51.

A sample of 2175 students in 116 science classes formed the
,10,1-s- ofa --desetiption of perceived actual and preferred

classroom operiress along five continuous dimensions
(personalization, participation, independence, investigation,
differentiation) and cognitive and affective attributes.
(Secondary)

142. Fraser, Barry J. & Fisher, ;Darrell L. (1983). Development and
validation of short foPlias of some instruments measuring
student 'preconceptions of actual and preferred classroom
learning environment. Science Education, 67, 115-131.

Two types of 'classroom environmental (c.e.) instruments were
dev4bped and validated. Tests measuring perceptions of
actual c.e. included individualized classroom environment
questionnaire (ICEQ), my class inventory (MCI) and classroom
environment scale (CES). Analogous tests measuring preferred
classroom environment were also developed.
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143. Fraser-Abder, Pamela & _Fowl , H. Seymour. (1963). An
experimental study into the ffect of science teac;ina on the
Trinidadian fifth grade chi d's concept of Piaget4an physical
causality. Paper presented at the Annual Meeting of the
Nutional Association for Research in Science Teaching, Dallas,
TX. (University of the West Indies, Trinidad)

This study investigated 'the effect of science experiences
provided by the classroom teacher on the fifth-grade
Trinidadian child's concept of Piagetian physical causality'.
It conclude4 that participation in selected science
experiences tended to accelerate or enhance the understanding
of -the concepts of living and floating. The causal
relationships of animism and dynamism could be taught to
'fifth-grade Trinidadian"thildren. (Elementary)

144. Freilich, Mark B. (1983). A student evaluation of teaching
techniques. Journal of Chemical Education; 60, 218-221.

College students' (N...192) and teachers' 1N...23) responses to a
28-item questionnaire were- analyzed to determine the .five,
items most and five items leitt important in learning.
Results suggested that students were practical, goal
(job)- oriented, and willing to look to faculty. for, or
actually demanded, precise guidance. (College)

145. Friend, Harold & Calla, John. (1983). Effect of increased
laboratory time on selected students' attitudes toward
science. Paper presented at the Annual Meeting of the National
Association for Research, in Science' Teaching, Dallas, .TX.
(Queens College, Flushing,,NY)

The purpose of the present study was to determine the effect
of increased laboratory time on selected students' attitudes
toward science. There was no changed in selected students'i
attitudes toward science, despite increased laboratory time.
(Secondary)
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146. Fuqua, Ann Keplinger. (1983). Moral reasoning and
formal7operational thought: A comparison of science majors
and religion in- three church-related colleges.
Disseriatio streets International , 44, 1047-A. (George
Peabody. College of Vanderbilt Univ.)

Significant relationships generally were not found between
academic major and principal moral judgment - as determined by
)test's Defining Issues Test, and formal- operational thought -
as determined by BUrney's Logical Reasoning Test. Science
majors abd religion majors in church-related colleges
constituted the pool of subjects. Wollege)

147. Gabel, Dorothy L. & Sherwood,' Robert D. (1983). Facilitating
problem solving in high school chemistry. Journal of Research
in Science Teaching, 20, 163-177."

Investigated superiority' of instructional strategies
(factor-label meth6d, proportionality, use of 'analogies, use
'of diagrams) in teaching probliisolving related to mole
concept, gas' laws, stoichiometry, and .molarity. Also
investigated was the effectiveness of strategies fOr students
(N=609) with different verbal-visual preferences,
proporational. reasoning ability,' and different levels of
mathemaeics.anxiety. (Secondary)

148. Gabel, Dorothy L. & Sherwood, Robert D.
,determine chemistry students' skills
problems. Paper presented at the
National Association for Risearch in
TX. (Indiana University)

4=g1,17g21::
Annual Meeting- of the
Science Teaching, Dallas,

This study was conducted to determine which skills and
concepts-high schools have that are prerequisites for solving
mole problems through the use of analogs. Comparisons resulted
in some of the following .concluaions: 1) The size of the
object makes no difference- in the problem difficulty; 2)
Students understan4 the concepts of mas$, volume, and
particles equally well; 3) Problems requiring two step6 are
easier than those requiring one step. (Secondary)

%C. .

149. Gagne, Robert & Burkman, Ernest. .(1982). Promoting. science
literacy in adults through television. _Final report.
Washington, D.C.: National Science Foundation. ED229234
(Florida State University)

This report summarized the experience as well as presenting
results of the NOVA television series.
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7/150. Gallagher, James 3. (190) . A study of policy i & program
formulation & implementation in a secondary school science
department.. Paper presented at the Annual Meeting of the
National Associat41. for Research in Science Teaching, Dallas4,
TX. (Michigan State Unviersity)'

An ethnographic study was conducted of the secondary school
science department in a midwestern, suburban, middle/upper
middle class school district of 1850 students. The report
protrides,* detailed description of the operation of a suburban
secondary school science department. Interactions ag
administrators, teachers, and students are analyzed as we as
the factors which underlie policy and program decisions about
the science curriculum. (Secondary)

151. Gallagher, James Josep Zehr, Eric & Yager, Robert E. (1983).
Characteristics of personnel at graduate science education
centers: Implications for the future of the profession.
Journal of Research in Science Teaching, 20, 271-281.

Biographical/professional information of faCUlty (N..168)
employed at the 35 largest graduate centers for sc nce
education was collected and analyzid. \Faculty were f to

\te similar in age, sex, rank, academi0 preparation, previous
experience, research productivity, and professional
involvement. Few cooperative effbrts or clearly defined
research efforts over time were identified.

152. Gardner, Marjorie H. & Yager, Robert E: (1983). Ameliorating
current.problems in science education.' Science Education,' 67,
587-594.

A fundamental problem in science educat on is tbat science
teachers do not have a philosophical framework from which they
can act. Thus, an overall plan for science education with a
philosophical orientation should be the starting point for.a
complete reorganization of science curricula.

153. Gauld, Coli9 & Ryan, Kathryn. (1983). An interview study of
responses to diagnostic, multiple-choice physics items.
Research in Science Education, 13, 37-45.

Interviews in which students thought aloud about their answers
after they had completed a multiple-choice test indicated that
students did use strategies in choosing answers. Furthermore,

gab

many of the questions did not provide well for an analysis
strategy by, whiCi. students Could reason out answers
(Secondary)

r
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154; Gennaro, Eugene. D. & Haney, Richard. (1983). Description
science courses for parents and children. Paper presented at
the Annual Meeting of the National Association for Research in
Science Teaching, Dallas, TX. (University of Minnesota)

During the 1960's and 1970's,, a number of family learning
projects evolved, most of which focused on preschoolers and
their parents. The goal of some of these programs was to
provide enjoyable structured experiences in which parents and
their children learned, together. The research studies that
were reported were the result of two experimental studies and
a naturalistic study.

155. Giddings,
science

- 2622-A..
40.

(

44

Geoffrey Julian. (1983). Presuppositions in school
textbooks. Dissertation Abstracts Inpernational,
(University of Iowa)

Samples from four contemporary" secondary science textbooks
were coded and analysed for specific biases. Analysis of the
textbooks suggests
Scheme) was a reliab
textbook content.
between different
(Secondary)

that the STAS (Science Textbook Analysis
e instrument to determine imbalances in
e data revealed differences in emphasis

extbooks and within individmiLtextbooks.
4

Gilbert, John K. (1983). Alternative conceptions: Whieh vita
now?. Paper presented at the 'Annual Meeting of the,Amerftan
Association of.Physics Teachers, New York, NY. ED225851

The authors suggested that the training of physics teachers
should include ample time or the trainees to articulate,
confront, and modify, their on alternative conceptions.

157. Gilbert, John K. & Watts, D. Michael. (1983). .Concepts,
misconceptions and alternative conceptions\7 Changing
perspectives in science education. Studies in Science
Education, 10, 61-98

Three models were presented by which conceptual development
could be examined. The meaning of concept within a framework
of present and past influences on science education were
'examined in a survey oc a wide range of studies.
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158. Ginns, Ian S. & Foster, William J. (183). Preservice elementary
teacher attitudes to science and science teaching. Science
Education, 67, 277-282. ""

The ,effects of using a ,lecture-oriented versus .a research
topic-oriented instructival design on students', attitudes
towards science yere explored. One significant two -way
interaction, treatment by sex, was identified. (College) Jr'

159.. Good, Ron, Berger, Carl, Lawson, Anton E., Renner, John W. &
Stewart, Jim: ,(1983). Cognitive science and science education
- A.symposium. Symposium presented at the Annual Meeting of
the National Association for Research in Science Teaching,
Dallas, TX. (Florida State University)

The purpose of this symposium was to provide an open forum to
discuss the relationship of,.cognitive science4to science
education. Each panel member presented ideas about one or two
specific topics in current thiory and research in cognitive
science as well as discussing the more general question, what
does cognitive science have to offer to-science education?

I

160. Good, Thomas L. & Hinkel, Gail M. (1983). Teacher shortage in
science and mathematics: Myths, realities and research.
Washington, D.C.: National Institute of Education (ED).
ED231653.(University of Missouri) '.

0

A shortage of certified and qualifiedsscience alNIPmathematics
,teachers was one of the most visible and critical problems
faced by our nation's schools.

_)

161. Gordon, Dolores Marie. (1983). Phenotype development:
Implications fc program development in secondary school
biology. Dissertation Abstracts International, 44, 1408-A.
SE043484 (Temple University)

The author_ found that there is no dispute, evolution is
factual. There are, however, competing positions as to the
nature of the process of evolution. (Secondary)
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162. .Grant, Jean McArthur. (4283). The study of ans'individuslized
mode of learning: A caparison of contrasting methods in the
teaching of freshman college biology. Dissertation Abstracts
International,.44,)082-A. (George Washington University)

The:results of the study indicate that PSI (Personalized.
Instruction Program), c be an alternative teaching strategy
that will enable' stude ts to assume greater responsibility far

411, their own learning. College)

163. Griffiths, Alan K Kass, Heidi & Cornish, Alan G. (1983).

Validation 4.tf learning hierarchy for the mole concept.

Journal of. Res rch in. Science Teaching, 20, 639-654.

41.

Three psychoietric methods for validating learning hierarchies
were applied to one,data bet derived from student responses
(N -269) to items representing skills in 'a hypothesized
hierarchy, for

was
mole concept. The hierarchy deriVed from

the anal'4is was supported by a test for transfer of learning
from snbeldinate tosuperordinate skills. (Secondary)

164. Griffiths, Alan K., Pottle, John & Whelan, Patrick.
Application of the learning hierarchy model
identification- of %specific misconceytions for two

can e ts. Paper presented at the Annual Meeting
tional Association for Research in Science Teaching,

Al. (Memorial University, St. John's, Nfld, CANADA)

41.

(1983).

to the.

science
of t)e
Dallas,,

The use of Tftvaing hierarchies, to identify students'
misconceptions for some science concepts was advocated. The
use of this model to identify misconceptions ,with respect to
the performance of 'stoichiometric calculations', and
'conservation of mechanical energy' was described. A number
of specific misconceptions were . reported in each case.

(Secondary)

165. Haladyna, Tom, Olsen, Robert &. Shaughnessy, Joan. (1983).

Correlates of class attitude toward science. Journal of

Research in Science Teaching, 20, 311 -324.

The gllowing variables were found to be related to science
attitude ofiall classes at grade levels 4, 7, and 9: sense of
importance of science; student fatalism; teacher quality; and
numerous learning-environment variables.
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1b6. Hale, James P. (1983). Problem-solving analysis: A Piagetian
study. Journal of Research in Science Teaching, 20, 77-85.

This study investigated the development of propositional logic
and three. formal ' logical schemata (underlying generic
pro em-solving 'processes/operations) in adults (N -59)
enrolled in their second year of medical. school. Two students
were full formal on the 12-Piagetian tasks used and the 57
remaining were clasSified as in a transitional stage of formal
operations. (College)

167. Hallada, Marian Chu & Voss, Burton E. (1983). Mastery learning
in college chemistry. Paper presented at the Annual Meeting of
the National. Association for Research in Science *Teaching,
Dallas, TX. "(University of Michigan)

The mastery strategy here'focused on the alterable variables:
time op task, formative evaluation and highly structured
teaching. Educational gain was demonstrated for the treatment
group since the two groups were found, significantly different
in cognitive entry level but significantly similar in
educational outcomes measured in terms of course grades and
student satisfaction. (College)

168. Handley, Herbert M. & Morse, Lin W. (1983). Two year study
relating adolescents' self concept and gender role perceptions
to achievement and attitudes toward science. Paper presented
at the 1 Meeting of the National Association for Research
in c nee Teaching, Dallas, TX. (Mississippi State
Univer ity)

a

A two year longitudinel study was conducted to assess the v
developmental relationship of perceptions of self-concept and
gender-role identification with adolescents' attitudes and
achievement in science. Results indicated that students'

role perceptions were related to both
achievement and attitudes toward science, but more related to
attitudes than achievement. These relationships became more
pronounced for students in the eighth grade. (Secondary)

169. Happs, John C. (1983). Using socio-cognitive conflict to
establish an understanding, of the scientific meaning of rock.
Research in Science:Education, 13, 51-71.

The firm, well-integrated beliefs learners hold about nature
when they come into a science classroom may prove difficult to
change. Teaching strategies mutt focus on reforming these
belies even though students wil try to superimpose
pre-existing structures on the new inf Lion. (Elementary)
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170. Harlen, Fynne. (1983). Process skills, concepts and national
assessment in science. Research in Scielice Educat' n, 13,
245-254.

)
Teachers spend too much time using teachiing-directed
activities and note dictation and too little time on
experimental work. The national assessment program may be
partly responsible for restricting teacher activities in that
the types. of questions being asked do.not emphasize_process
skills. Moreover, many of the values of education are complex
and difficult to define and thus tdo not lend ,themselves to
traditional measurements.

11*

171. Harris, Sidney P. (1983). Physics, an important factor in the
success of general college chemistry students. Journal of
Chemical Education, 60, 739-740.

The relationship between students (N..1008) preparation in high
attmol physics chemistry and success in college chemistry ,(as
measured by a final letter 'grade of B- or better) indicated
that most well-prepared students (defined as having had
previbus experience in chemistry, physics, and mathematics)
did well in general college chemistry.

172. Harty,' Harold & Al-Faleh, Nasser. (1983). Saudi Arabian
students' Chemistry achievement and science attitudes stemming
from lecture-demonstration and small group teaching methods.
Journal of Research in Science Teaching, 20, 861 -866.

The lecture-demonstration and small-group laboratory
approaches on students' (N-74) chemistry achievement and
attitudes toward science were compared. Findings indicated
that stAbrits taught by the laboratory approach achieved
better on immediate/delayed posttests than students taught by
lecture-demonstration method. (Secondary)

,

173. Harty, Harold & Hassan, Hassan A. 0983). Student control
ideology and the science classroom environment in urban
secondary schools of Sudan. Journalvf Research in Science
Teaching, 20, 851-859.

The relationships between Sudanese science teachers' pupil
control ideology and the students! perceptions/observations of
the psychosocial environment of their classrooms were
examined. No significant relationships between the
humanistic/custodial control/ between the ideologies of
teachers and'student percept ns were found.



Bibliography 47

174. Hassan, Abdel Moneim A. (1983). Effects of persuasive_
communication and self-esteem on changing attitudes of
preservice elementary teachers toward teaching chemical
changes. pissertation Abstracts International; .43, 3280-A.
(Pennsylvdtlia State University)

,

The findings
N.
of the study indicated that studentS

the persuasive communication have a positive c
attitudes toward 'teaching simple chemical
elementary school students; (Elementary)

who 'received
ge in, their
changes to

175. Hassan, Abdel Moneim A. & Shrigley, Robert L. (1983).
of a written- persuasive communication on the at
preservice elementary school teachers. Papersen
Annual Meeting of the National Association for
,S fence Teaching, Dallas, TX. (Al-Azhar Universi
Eg t)

The effects
Itudes of
ed'at.the
segarch in
y,

The results of the/Study ,included many points, su
written communication can modify the attitudes of
elementary teacheri toward the teaching of simpl
concepts in the elementary school; (2) the eff
experimental treatment was not retained three week
the experimental treatment _did not affect
self-esteem levels differently (College)
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prepervice.
chemistry

ct of the
later; (3)
the three

176. Haukoos, Gerry D4 & Penick, John E. (1983). The influence of
classrov climate on science -process and content achievement
of community college students. Journal of Research in Science
Teaching, 20,1629 -637.

The effect of two classroom climates (discovery and
ncIndiscovery) on learning of science process skills and
content achieement of college students (N.E78) were extimined.
'The results i dicated that students in both climates achieved
equally Veil, but students in the discovery climate achieved
higher proces scores as measured by the Welch Science Process.
Inventory.
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177. Heath, Phillip A. & White, Arthur,L. (1983) 1 A. st_...idy,of the
effect of the number of properties in a decision making
situation on the number of alternatives generated by young
children. Paper presented at the Annual Meeting of the
National Association for Research ikn Science Teaching, Dallas,
TX, (Ohio.State University, Lima, OH)

This study, indicated e direct/positive and significant
relationship between the number of properties '6t an object
presented to a student in second-'and fourth-grades and the
number of. alternatives named for a fair distribution of the
objects. In addition, it was found that-second graders named
more alternatives than did fourth graders. (Elementary)

4

178.1 Heller, Open l'e# Reif, F. (1982). Prescribing effective human
problem - solving processes: Problem description in 2hysles.
Paper presented at the meeting of the American ,Chemical
Society, Las Vegas, Nqvada. ED229276 (University of
California - Berkeley)

Theoretical model specifying the underlying knowledge. and
procedures whereby human subjects can generate effective
initial descriptions of- scientific problems was formulated.
(College)

4079. Heller, Joan I.. & Reif, F. (1983)._ toward theory-based
instruction in scientific problem solving. per presented at

Annual Meeting of American Educational Research
Association,' Montreal, Quebec;' Canada. ,ED233886
of California - Berkeley)

Several empirical and theoretical analyseS related to
scientific problem-solving were reviewed, inelliding: detailed
studies of individuals at different levels'. of expertise, and
computer models simulating some aspects of human information
processing during'problem solving.

ip
186. Hertel, Barbara & Heller, Patricia. (1983). A com arison of

achievement and attitude of children taking a = ience class
with their parents and children taking the class ith peers.
Paper presented at the Annua4 Meeting of the National
Association' for Research in Scien e Teasbing, Dal as, T'.
(Mahtomedi Middle. School, Mahtomedi,

The purpose of this study was to investiga e the effect of
pairing parents and their middle. sch aged children
learning partnersit. in an informal sc ence courqe. Prior
knowledge was a significant factor fn the cognifTVe posttest
scores and in the Tfiitudegoward'subject matter.
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4

Hewson, Mariana C. & Hanlyn, Dcaryl. (1983). The Influence of
intellectual environment on conceptions of heat. Paper
presented at the. Annual Meeting of the American Educational
Research Association, Montreal, Quebec, Canada.. ED231655
( "Science /ducation Project")

'This study examined the wile played by particular intellectual
and physidaI environments on Concept .formittion, focusing on
conceptions concerning heat, in' a group of non - western
subjects living in the interior of southern Africa. (N. Sotho,

land Tswana peoples).

182. Hewson, Mariana C. & Hewson, Peter W. (1983). Effect of
instruction using students' prior knowledge and conceptual
change strategies on science learang. Journal of Research in
SctencwTeaching, 20,731-743.

These authors investigated 90, Form 2, students' (grade 9
equivalent in USA) alternative conceptions and instructional
strategies to effect change from alternative to scientific
conceptions. ,Results indicated that significantly larger
improvement in acquisition of science concepts (mass, volume,
density) resulted from using strategies/materials dealing with
student alternative conceptions designed for the targeted
student group.

41e

183: Hodson, D. & Freeman, P. (1983). The'effect of primary science
on interest in science: Some research problems. Research in
Science a Technological Education, 1, 109-118, 1

ese authors argue that fostering early scien4 interest
could act as a stimulus .for lasting interest, affecting
numbers of students opting for secondary 'school science
courses. (Secondary)

184. Hofstein, Avi. 41(1983). What affects student achievement in
science ?. A correlational study. Paper presented at the Annual
Meeting of the National Association for Research in S ience
Teaching Dallas, TX. (Weizmann Inst." of Scienc l iovot,
ISRAEL)

Multiple regression analysis was conducted; 28% of the total
variance of students' score in science was found to be
explained by the score on the various skills of the test of
enquiry.skills. Only a spell proportion of the variance is
explained by the curiosity variable, .studerlts' gender and
locus of control. (Secondary)
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185. }Tolland, kay & Mansell, To y. (1983). Meanings and their
interpretation in science education research. Studies in
Science Education, 10, 9 -109.

IThe nature of'science e ucation and the directions of research
in the field ofscience,education are discussed.

186. Holliday, William C. (1983). Overprompting science students
using adjunct study questions. Journal of Research in Science
Teaching, 20, 195-201.

The selectiim attention model'was used.to explain effects of
.6verprompting students 0..170) provided with study questions
adjunct to a complex flow diagram. Strongly prompting
students to answers of questions was less effeCtive than an
unprompted question treatment, suggesting that prompting
techniques be used with extreme caution. (Secondary)

187. Holliday, William C.° (1983). Using recent research methods based
in cognitive psychology to. evaluate scienqe textbooks. Paper
presented at the Annual Meeting of the National Association
for Research in Sci*ce Teaching, Dallas, TX. (University of
Calgary, Calgary, AB, Canada)

r
4)

The purpose of this seminar was: (1). to present recent
research findings and theoretical considerations described by
cognitive researchers querying problems in reading and
language, and (2) to discuss, the implications of these
findings and consideration6 in light of research problems and
issues it science education.

144

188. Holtz, Marvin Edward. (1983). Relationships among high School
students' perceptions of science classroom behavior, observed
behavior and Jungian type. Dissertation Abstracts
International, 44, 451-A. (Florida State University)

Science teachers' instructional strategies apparently forced
students to exhibit similar classroom behavioral patterns and
select similar curriculum materials which were inconsistent
with thei Jungian preferences. (Secondary)

189. Hope, John & Townsend, Michael. (1983). Student teachers'
understanding of science' concepts.. Research in Science
Education, 13, 177-183.

First year teacher trainees ,showed no sex-linked differences
in their understanding of science. Biological concepts were
generally better understood than physical concepts. (College),
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individualized biology,

International, 43, 2301-A.
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(1983). An evaluation an
program. Dissertationv 5'stracts
(North Texas State University)

Average students in the above-average school achieved
significantly better in the individualized program. In the
medium-low school, students as a whole achieved higher in the
control classes. In the 'very low school, there was no
significant difference between the two programs in terms of
student achievement. (Secondary)

191. Housel, David Charles. (1983). The effect of an outdoor
education component of a teacher preparation program on the
ttitudes of pre-service -teachers toward science and the
ducation of children. Dissertation Abstracts International,

43,'2301 -A. (Arizona State University)

The author concluded that the analyses of the. data in this
study did not support the hypothesis that the. outdoor
education components would 'affect attitudes toward the
variables. measured. It was recommended that, because this and
previous studies have produced conflicting results, additional,
alternative methods of measuring the effect of outdoor
education on attitudes of teachers be explored. (Elementary).

192. Howard, Betty Barton. (1983). Effects of two types of post lab
tasks on microbiology achievement of college students..
Dissertation Abstracts International, 43, 2301-A. *(UniversitjN
of Georgia)

Summarizing post lab tasks were found to be more effective in
influencing microbiology achievement than were transferring
tests. Students having high aptitude achieved better in
microbiology lab than lower aptitude students, and students at
higher levels of cognitive development achieved better than
students at lower cognitive levels. (College)

193. Hueftle, Stacy J. & Others, . (1983). Images of science.
summary of results from the 1981-82 national assessment
science. Washington, D.C.: National Science Foundation.
ED234993 (University of Minnesota)

This report described and interpreted findings fr om
national assessment in science conducted by the
Sciencewssessment and Research Project (SEARP).
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194. Euppertl Ychuda & Lazarowitz, Reuven. (1983). Individualized
audio-tutorial instruction in high school biology (research
summary). Paper presented at the Annual Meeting 6f the
National Association for Research in Science Teaching, Dallas,
TX. (Hof'HaCaridel H. Sch., Meagan Michael, ISRAEL)

The Individualized Audio-Tutorial (IAT) method as 'it was
developed by Postlethwait consists of a set of structured
learning activities in which a student pursues individually at
his own .rate. Most of the implementation and research with
IAT was doile at.the college level, and few for the jurtior and
high school students . Findings were categorized in two,
clusters: 1) cognitive domain and 2) affective domain.
(Secondary)

n(
195. Ilyas, Mohammad. ,(1 83). Relationships between science, process

skillvinstructio and secondary school teachers'. performance's,
use and attitudes toward using these. skills. Dissertation
Abstracts International, 44, 409-A. '(Indiana University)

k*.

The teaching of science process skills to inservice secondary
school science teachers enabled then to acquire science
process skills competence, select science process skills
objectives and process activities significantly better than
the untrained teachers. (Secondary)

196. Jacokowitz, Tina. (1983). Relationship of sex, achievement, and
,science self-concept 'to the science career preferences Lad
black students. Journal of Research in Science Teaching, 20,
621 -628. "Th

This regression anal,sis study suggested that early adolescent
science career preferences of students (N 61) were related

,more to interests consonant with sex-role considerations than
'realistic assessment of mathematics /science achievement.
(Secondary)

I

197. James, Robert K. & Hord, Shirley M. (1983 . Assessing
implementation using innovation configuration. Paper presented
at .the Annual Meeting of the' National Association for Research
in Science Teaching, Dallas, TX. (Kansas State Uni' rsity)

Science educators in this research session observed
classroom-to-classroom variations in the use of inno ations in
science. The Concerns Based Adoption Model used he e included
several strategies for.studying implementation.
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198. Johnson, Roger T. & Johnson, David W. (1963 Importance of
student/student interaction. Paper present at the Annual
keeting of the National Association for R arch in Science
Teaching, Dallas, TX. (University of Minnesota) 4

Ok
Twelve studies examining the effects of cooperative,
compet ive and individualistic student interaction patterns
on jaccep ce of differences and achievement in science
classrooms were tsummarized. The results of the studiqc
indicate that .nothing is lost in terms of achievement Ittifh
half the studies showing significantly higher achievement,
sores for'students in the cooperative condition and the other
half showing no significant differences. (Secondary)

199: Johnson, T. Franklin. & Butts, David P. (1983) . e relationship
among college science student achievement, engaged time, and
personal characteristics. Journal of Research in Science
Teaching, 20, 357-366.

.Engaged-time measures observed and. perceived were
significantly related to achievement, which indicates tha.an
instructor should endeavor to keep the students'as engaged as
possible to enhance achievement. Students.who were engaged or
paid attention or perceiVed they were engaged or' paying
attention during lecture classes achieve more than students
who were observed as nonengaged or perceive themselves as
nonengaged.

200. Johnstone, A.H. (1983). Nyholm lecture: Chemical education'
research: Facts, findings, and consequences. Journal of
Chemical Education, 60, 968-971.

IL

Presenting students with large amounts of information while
their concepts are primitive prevents students from
grouping/handling the very information they need to develop
concepts. Reducing the load or providing strategies to help
students group/sequence the load 1ere recommended.
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201. Jolly, Pauline E. & Strawitz, Barbara M. (1983). Teacher-stuent
cognitive style and achievement in liology. Paper presented at
the Annual Meeting of the National Association for Research in
Science Teaching, Dallas, TX. (B.P. 116 Ziguinchor, Senegal,
West Africa)

The study investigated '`the effects of teacher- student
cognitive style matches and mismatches on' student achievement
in biology. Field-independent (FI) students achieved
significantly higher scores than did field-dependent .(FD)
st /dents with both Fl and FD teachers, butli FD students
achieved significantly higher scores with FI rather than FD
teachers.- (Secondary)

*

202. Jones, Alister. (1983). Investigation of students' understanding
of speed, velocity and acceleration. Research ,'in Science
Education, 13, 95-104.

ot

Students' understanding of the concepts of motion varied with
schooling and maturity. Unless students had received
instruction in these' topics their concepts of motion tie4
often v ue and conf&ed. (Secondary).

203. Jones, Brue & Butts, Bill. (1983 Development of a set of
'se es to measure selected scien fie attitudes., Research in
Sciance Education, 13, 133-140.'

Four categories (new evidence, causation, honesty and
skepticism) were used as criteria in a test of scientific
attitudes. The test instrument' was developed to identify ,

those attitudes from.the affective domain which should 'be
attended to i instruction, (Secondary)

204. Jones, Mary Kerr (1983). The effect of a preservice'science
methods course emphasizing the mastery of science process
skills on d elopment of formal reasoning of students majoring
in elemen school eduCation. Dissertation Abstracts
Internation 4, 1319 -A. Mayne State University) ,

.
The findings rovided evidence that preservice elementary
teachers did 'gow in their developmLit of logical reasoning

4440.........

when exposed to a one semes;er course in elementary school
science methods which emphasized mastery of science processes.
(Elementary)
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205. Jories, :Howard L., Sethna, Codrej, Contant, Terry, Sumners,
Carolyn, James, Robert K., Mcllwaine, Bill 1, McConnell, Bill.
(1983). Second year results of the evaluation of amusement
park physics_. Paper presented at the Annual Meeting of the
Nationakl Association. for Research in Science Teaching, Dallas,
TX. (University of Houston)

Detailed in this paper were six studies. Specifically, the
studies reported, it part, the degree to which classroom
instruction focused on positive student e riences and

,

influenced student attitudes towar scienc well as
increases in knowledge and applicati nvof sc nc concepts.
(Secondary)

206. Joss, Charles Adam. (1983). A survey of the science teaching
practices in selected elementary Christian schools in the
United States. Dissertation Abstracts International, 43,
2949-A. (Michigan State University)

The author found many similarities between Christian school
and public school science teaching pract*ces, including low
Science teaching priority, barriers to effective teaching, and
dependence upon teacher-centered methods and reliance upon a,
single textbook. Differences included better prepared public
school science teachers and smaller Christian school class
sizes. (Elementary)
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207. Jungwirth, Ehud. (1983). Consistency across methods of
observation - an in-depth study of the cognitive preference
test. Journal of Research in'Seience Teachin&, 20, 511 -519.'

Twq response formats and a request far reason-for-choice on a
tradit nal cognitive preference test (CPT), and. an open-ended
CPT, w used to test for consistency across methods of
obse ion at indivi population levels. Results
indicated that validation CPT constructs has not reached
the state of unegaivocality necessary for their application in
curriculum research.

208. Kahl, Stuart R. & Anderson, Ronald D. (1982). Science
meta - analysis project: User's guide for the machine-readable
raw data file. Washington, D.C.:' National Science Foundation.
ED232851 (University of Colorado)

The Science Meta-Analysis .Project (SHAY) resulted in the
meta-analysis of a sizable proportion of the research in.,
pre-college, science education. Seven broad questions were
examined during the study.
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209. KAlc,: J-ne Butler & Lakes, flarsha K. (1983). T1 myth of
equal ty in science classrooms. Journal of Research in Science
Teachi g, 20, 131-140.

National Assessment.of Educational Progress data show that, by
age 9, girls express interest but do not engage in as many
pcience activities as boys. This trend continues through ages
13 and 17, paralleled by increasing negative views of science
and science classes/careers.

210.. Kauchak, Don & Peterson, Ken. (1983). Differences in science
students' views of ideal and actual role behavior according to

*success and gender. Journal of Research pi Science Teaching,
20, 565-570.

Differinces in perception according to success were found for
both ideal and actual student behavior using a double-Q-sort
measuring differences in perceptions among students n eighth,
tenth, and twelfth grades. (Secondary)

211. Kazi, M.U. & Piper, Martha K. (1983). A comparis of
personality attributes of science teachers and medical
technologists. Journal of Research in Science Teaching, 20,
529-536.

Identified personality traits (extroversion/introversion and
neurotIcism/stability) did .not distinguish medical
technologists (N..83) and college-level biology, chemistry, and
physics teachers (N..57) using the Eysnck Personality
Inventory.

212: Kelchner, Roy J sc. (1983). An investigation of the meaningful
effOpts of vo untary supplemental computeraided instruction
on student achievement in undergraduate invertebrate zoology
at a technical ',university. Dissertation . Abstracts
International, 43, 3280-A. (Florida Institute of Technology)

Volutary 'supplemental computer-aided instruction .(CAI) on
student achievement in undergraduate inVertebrate zoology
studies at a technical university was fOund to be effective
relative, to a comparison group provided withaiddition readings
of related material. (College)
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213. Kelsey, Linda & Perry, Eruce._ (1-983). An investigation of the
order of attainmerit of the mental structures for six of
Piaget's logical, infralogical and formal tasks. Paper
presented at the Annual Meeting of the National Association
for Research in Science Teaching, Dallas,.TX. (West Virginia
Udiversity)

Piaget's, model predicts that the overall order of acquisition
for the tasks should be: 1) Seriation Matrix; 2) Tilt of a
'Cone; 3) Model Landscape; 4) Location'of a Point in Two and
Three Dimensions; and 5) and/or 6) Bending Rods/Projection of
Shadows. The' data showed in° significant difference in
performance on the t,wo formal tasks, so two separate scalogram
analyses for the first four tasks plus one formal task were
done. (College)

214. Xilgus, Mark. Duane (1983). The analysis of selected cognitive
style dimensions' of college biology students majoring in
science, Dissertation Abstracts International, 44, 658-A.
i(Wayne State University)

Current classroom biology instruction apparently does little
to change or influence cognitive style. ACT (Amirxican College
Testing Programs) Mathematics score was consistently the most
useful predictor of: the variouli cognitive style dimensions
considered in this study. (Colleg

215. Klemm, Emily B.C.. (1983). Relationships between, selected
inservice teacher characteristics and -content mastery test
scores in a program-specific teacher workshop for secondary
marine science. Dissertation Abstracts International, 43,
2970-A. (University of Hawaii)

4

Teacher characteristics had a Closer relationship to
biological science scores than to physical science scores and
a closer relationship ; to pre-workshop scores than to
post - workshop scores. The study concluded that significant
relationphips existed between selected teacher characteristics
and teacher 'scores on the HMSS Content Master Test.
(Secoatry)
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216. Knauft, Robert Lee. (1983)'. A new instructional approach for
teaching evolutionary theory in introductory college biology.
Dissertation Abstracts International, 0, 2622-A. (University
of California - Berkeley) I

The major findings of the project evaluating the effectiveness
of an audiovisual, self-Astructional approach developing
instructional ,materials A on evolutionary theory were:
multi-image lecturei were an effective method for introducing
instructional sequences, and indivi lined instruction worked
effectively in introductory bi courses, (College)

217: Koballa, Jr., Thomas R. (1983). Constructing one-sided and
two-sided communications for use in persuading ireiervice
teachers of the importance for.includi*energy conservation
topics, in the elementary school curriculum. Paper presented,
the Annual Meeting of the National Association for Research in)
S ience Teaching, Dallas, TX. (University of Texas - Austin)

The purpose of this 'study was to construct both one-sided and
two-sided communications designed to persuade preservice
elementary teachers of the importance for including the topic
of energy conservation in the elementary curriculum. The
'results of data analysis from 45 preservice elementary
teachers revealed that the two communications, while similar
regarding supportive arguments, w re significantly different
with respect to non-supportive argum ts. (College)

218. Koballa, Jr., Thomas R. & Shrigley, Robert L. (1983).
Credibility and persuasion: A sociopsychological approach to
changing .the attitudes toward energy conservation of
preservice elementary school science teachers. Journal of
Research in Science Teaching, 20, 683-696.

The effects of two, persuasive messages (integrated and
nonintegrated) were evaluated after being presented by a
credible communicator on energy conservation attitudes of
preservice elementary teachers (N=180). These effects and
other findings were not dramatic.
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219. Koran, John J., Jr., Lehman, Jeffrey R., Shafer., Lyn '1). &
Mary Lou. (1983). The relative' effects of pre- and
postattention directing devices on learning from a
"walk-through" museum exhibit. Journal of Research in Science
Teaching, 20, 341-346.

The instructional effectiveness of an attention directing and
controlling device prior to entering a cave exhibit ,or
existing the exhibit Was more effective than having a group
walk through similar habitat and viewing .a film. Apparently
the devices functioned as a forward-shaping or backward review
prompting adjunct in this informal learning setting.
(Secondary)

220. Koran, John J., Jr., Lclrno, Sarah J. & Shafer, Lynn D. (1983).
A framework for conceptualizing research in natural history,
museums and science centers. Journal of Research in Science
Teachingoi 20, 325-339.

Theie authors reviewed past studies on research in natural
history museuta and science centers, proposed'a taxonomy of
exhibits in museum settings, and focused attention on factors
which should be considered when studying/learning in these
informal settings: In addition, productive methods of
conceptualizing research and future lines of research were
described and related to learning in informal settings.
(Secondary)

221. Kosemple III, John William. (1983), An experimental study to
determine the effectiveness of a photochemical instructional
aid ,used in the teaching of oxidati.on-reduction chemistry.'
Dissertation Abstracts' International, 44, 129-A. (Temple
University),

Results obtained from this study indicated that student
understanding of a chemical concept was enhanced by the
photochemical instructional aid, and more specifically, those
students funcloning at\ the transitional operational level
benefited the most. Furthermore,,, data indicated that the
apparatus did notsappear to serve as a reinforcement device.
(Secondary)
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Kremer, Philip L. (1983Y. EffC:cts of-individualized assignments
on biology achievement. Journal of Research in Science
Teaching, 20, 105-115.

A comparison was made between detailed (favoring field
dependence and induction) and nondetailed (favoring field
dependence aO deduction) assignments on biology achievement
over a 7 mon h period. High capacity students apparently
'benefited from diagrams, inductions, and structure - unlike
other students. (Secondary) A
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223. Kueny, Dorothy Philbi
analysis tests as
of'an energy relat
chemlatry students.
130-A. (Temple Unive

(1983). An assessment of the use of word'
predictor of achievement in the learning
d topic by selected senior high School
iss.rtation Abstracts International, 44,

Pearson r values were ca culated for each word analysis test
and theNtotal word analysis test scores, resulting in many
significant correlations. \(Secondary)

224. Kulik, James A. (1983). What can science educators teach
chemists about teaching chemistry? A symposium: .How can
chemists use educational technology,effectively?. Journal of
Chemical Education, 60, 957-959. ,

Meta- analytical procedures were used to review research
studies dealing with Keller's Personalized System of
Instruction (PSI), computer-based teaching, programmed
instruction, audio-tutorial instruction, and visual-based
instruction. Results of most atudies regarding student
achievement and student ratings came out in favor of classes
taught with these methods.

225. Kwon, Jae7Sool & Mayer, Victor J. (1983). Segmented straight
line regression analysis to ident f momentum effect for the
intensive time- series design,, Pap presented at the Annual
Meeting of the National Associati.. for Research in Science
Teaching, Dallas, TX. (Ohio State University)

L
Several studies of the validity of intensive time- series
design have revealed a post-intervention increase in the level
of achievement 'data, called the "momentum effect". The
results here indicated that the investigated method is useful
in representing and identifying the, presence and duration of
thi momentum effect in time series data on achievement.
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226. Lang, Harty,G. (1983). Preparing science teachers to dea3 ith
handicapped students. Science Education, 67, 541-547.

Several resources are available for sensitizing teachers to
the special needs of the handicapped. Courses to supplement
these resources are required.

227. Langford, James Morgan. (1983). Students' conceptions of one
aspect of dynamics in grades five, nine, eleven! and twelve'.
Dissertation Abstract International, 43, 2302-A. (Kansap
State University),

The results emphasize that students face disequilibration when
their Aristotelian conceptions meet Newtonian realities in
science classes, and that these conceptions are not _resdi,ly
eliminated from cognitive structure by about one-half of the
students who study physics in high school.. (Secondary)

228. Lantzlr lays Blaine. (1981). The effects of advance organizers
and subsumers on the understanding of solar energy concepts by
eighth grade students. Dissertation Abstracts International,
43, 3205-A. (University of Virginia) .

The findings indicated two points. First, advance organizers
benefited students of all subsumer levels on cognitive
Darning of solar energy concepts on 'both immeaiate and
delayed tests. Second, the prpsence of relevant subsumers in
cognitive matrix benefited students on both immediate and
delayed tests. (Secondary)

229. Larson, Alien Albert., (1983). The development and evaluation .of
a geological unit for Maine to be used in eighth grade general
science classes. Dissertation Abstracts International, 43,
2302-A. (University of Maine)

A project was developed to study the construction and field
testing of d unit of instruction on Maine ,rocks and,minerals,
using five teachers and 226 students and two control classes.
The unit, "Mainely Rock Talk" was designed to be used in
eighth grade general science classes. (Secondary)

230. Lawrenz, Fran es. (1983). Evaluation of an inserlice teacher
trainin o ram for energy education. Paper presented-/at the
Annual eeting of the National Association' for Research in
Science Teaching, Dallas, TX. . (Arizona State Tniversity

This evaluation aaseesed, the effeetiveness of an inservice
teacher training program.Results showed that the program was
effective but chat.seme improvement was possible, (College-X
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231. Lawrenz, Frances '1%, & Welch, Wayne (1983). tudent.'
perceptions of science classes taught by males and females.
JOurnal of Researc in Science Teaching, 20,.655-662.

The authors su ested that the science classroom learning
environment contribute to socio-cultu;a1 pressures due' to
difference in classes taught; by male and 'female science
teachers. The Learning ,Environment Inventory was used 'to
assess student perceptions. Results suggested that students
perceived classes taughtby females as more fornal, more goal
/directed, more diverse,:,while classes taught by ma/es 'were,
petceived-amTii;ie difficult.
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232. tawsiripalboon, Pimkarn. (1983). The' effects Al a problem'
solving strategy on ninth grade dents! ability to apply and
analyze physical 'science subject matter.' Dissertation
Abstracts International, 44, 140-Ai ,Oniversity of, Houston)-_

The problem solving *Staittegy (problem solving activities and
teacher questions at the 4plication and analysis levels) used
in this study seems' to bp an effectivikkmeans for'improving the
overall'achiev of phYsical science Students, particularly
achievement at the application and analysis _levels,
(SeCondary)

233. Lawson, Anton E. (19C3).. Predicting science.achievement: The
role 'of .developmental level, dixeqedding ability, mental
capacity, prior knowledge, and beliefs, Journal of Research in
Science Teaching, 20, 117-129.

Disembedding ability, _prior knowledge, ,'and belief ±R'
evaluation were found to be Aignifieantly related to ,overall
achievement, unlike developmental level and mental 'capacity.
D4Velopmental level and prfOr,knowlege including beliefs were
differentially predictors of success on specialiZed tasks.
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234.. 'Lawson, Anton E. : (1983). The effects of causality, response
-alternatives, and context continuity on hypothesis testing
reaoning. Journal of Research in Science Teaching, 20,
297-310.

Hypothesis testing tasks varying with respect to, causality,
r.eapdns alternatives, and context continuity were

ered 'to two samples of adults (iii.,67). Results
ester that'ihe effects and the degree to ,which causality,

response alternatives and context . continuity have on
hypot;hesis-te4Isting reasoning.
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235. Lawson, Anton E. ,(1983). The acquisition of formal operational
schemata during adolescence: The role of the bicond4tional.
journal Lt. Research in Science Teaching, 20, 347-35?). 1

7

Students (N=387) in grades 8, 10, 12, 'and college were
administered 8 reasoning items and their perfolia'nce suggested
that the basic logic utilized in individuals in scientific._
hypothesis testing was biconditionally related, and that the
biconditional was a precondition for development of formal,
operations.
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236: LawSon, Anton E., 1Ason, David I. &,Lawson, Chester A. (1483).
Proportional reasoning -and Iltgeneral linguistic,abilities'of
hypothetico-deductive reasoning. Paper presented at the Annual
Meeting of the National Association for Research in Science
Teaching. (Arizona State University)

Group differences were found here in which proportional
subjects performed better than tr sitional.subjects who in
turn performed better than addi ve, subjects on a number of
items testing subjects' abilities t identify, generate, and
use the linguistic elements of argum tation. Further, it was
foutla,that some stii.jects who were successful on the linguistic
itemalailed the proportions .task but no subjects who were
successful on the proportions task failed the linguistic
items.
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'237. Lazarowi'tz, Reuven & Meir,'Orna. (1983). The Fuse of pictures.as
stimulator for high school biology ,students' questions
fluency, co nitive levels and content interest. Paper

_presented the Annual Meeting of the National Association
- for Researc in Science Teaching, Dallas, TX. (I.I.T.

Technion, Haifa, Israel 32000)

A goal of this study was to use pictures representing six
levels of biolo 1 organization in an imposed strategy as
'visual stimulators for hiOrschool students' questions. The
results were', encouraging rgarding the 'uie of pictures as
stimulators for students' learning motivation, as well as
deepening the. understanding of curricula pla'nners in relation
with students.' interests and needs in science 'subjects.
(Secondary)
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238. LeBold, William K. (19E13) . The new engineer: Black and white,---
male and female. Washington, D.C.: . National Science
Foundation. ED229251 (Purdue University)

Thi's report examined and compared early carper decisions,
initial and 1981 employment, professional activities, and
post-graduate education of new, non- traditional engineering
graduates (women; Hispanics, Blacks) with their traditional
peers. (College)

239. leee; Ernest W. & Gosbi, Mohamed Ali. (1983). Correlations of
science process understandings with cognitive development and
othet academic variables among prospective elementary teachers
and university science majors. Pa' presented at the Annual
Meeting of the National Associati. for Research in Science
Teaching, Dallas, TX. (Univers ser North Carolina)

Purposes of the study d the question. of whether
car ns Test of Science Processes

levement and Test of Logical ,Thinking cores, along with
s1x other independent variables, for two groups of prospective
elementary teachers - early childhood and intermediate - and a
group of college science majors.

240. Lees, James Robert. (1983). Effect of the energy envir lament
simulator on achievement, attitudes, and behavior relative to
energy education concepts systematically replicated in higher
education. Dissertation, Abstraets International, 43, 1,205-A.
(University of Akron)

The effect of student major on posttest scores revealed
student major as a significant predictor on the Youth Energy
Survey (YES). Post hoc Pearson product-moment correlations
demonstrated negativ'e relationships be ween energy knowledge
and willingness to take specific cots vation actions and in
performing conservation tasks. (College)

241. Leonard, Thomas E. & Hofstein, Avi. (1983). High school
chemistry student perceptions of the'laboratory and classroom.
Paper presented at the Annual Meeting of the National
Association for' Research in Science Teaching, Dallas, TX.
(Concordia College, Milwaukee, WI)

This study examined differences between student perceptions of
the -classroom and laboratory in high school chemistry.
Average and high ability students perceived their learning
environments similarly. Low ability students perceived their
learning; environments to be more cohesive, slower in pace,
less satisfying and more difficult than did students in
classes of average ability. (Secondary)
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242 LconaYd, 11. (1983) . An experimentf study of a
BSCS-style laboratory approach fOr university general biology.
Journal of Research in Science Teaching, §07-813.

A Biologica) Sciences Curriculum Study-(BSCS) inquiry approach
for university general biolo laboratory,wab tested against a'
well-established commercia prOgram judged to be highly
directive. e BSCS was found to be, more effective in
learning biolo 'laboratory 'concepts than the commercial
program as measured by a laboratory concepts test. (College)

243. Leonard, William H. (1983). Questions in textual narrative: Do
they make any difference?. Paper presented 4t the Annual
Meeting of the National Association for Research in Science
Teaching, Dallas, TX.. (University of Nebraska)

The purpose of this'research was to determine the relative
effects of placement of questions' when these questions were
inters sed through the reading passage of textual materials
for st dents in university 4troductory biology. Four of the
six oups reading with questions at the beginning of the
paragraph scored significantly higher than the groups which
read without questions on thetest given immbdiatey after the
reading. (College)

244. Levin, James & Jones, Craig. (1983). Elementary teachers'
attitudes toward science in four areas related to sender
differences in students' science perfotmande'. Paper presented
at the Annual Meeting of th American Educational Research
Asociation,.Montreal,Quebec, Canada. ED229230(3niversity of
California - San Diego)

Significant differencei were found for the main effects of
professional status, science instructional ranking, and sex;
and also for the interaction effects of professionel status x
college science, science, ranking x sex, and science ranking x
college science. (Elementary)
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245. Il.vin, James. & Klindienst, David.' (1983). Differences in
attitudes between academic continuing and'....a4sidemic terminal
secondary science students. Paper presentedat the Annual
Meeting of the National Association for Research An Science
Teaching, Dallas, TX. (Pennsylvania State University)

The purpose of this study was, to eom re attitudinal data on
-...

st ents who had dropped college preparatory science (academic
.teVinal) in high school with those who continued to enroll --Ago

(academic \continuing) in college preparatory science courses.
Significant differences were found for the main effects of
gender and science rogram. There were no significapt

, differences for the mai effect of grade or for any two- or
three -way interaction. ( econdary)

.246. Lijnse, Piet. (1983). Does science education improve the image
of science?. Science Education, 67, 575-582.

The attitudes towards science of students (in Holland) who
have studied a lot of science was &Impared with the attitudes
of the average citizen. The lack of significant differences
indicates that greater attention should be paid in science
instruction to the values of science.. J(Secondary)

247. Lin, Bao-Shan. (1983). Classrdbm slimate and, its relationship to
student attitudes toward science. Dissertation
Abstracts International,' 44, 1032-A. (University of Texas at
Austin)

T-tests showed that students' gender and ability were not
cr4ial factors related to classroom climate and students'
atatudes. Taiwanese classrooms were characterized by high
Z7MV.04.4tiveness, --Cdhesiveness, great dArersity, less apathy,
and favoritism. (Secondary)

248. Lin, Herbert S. £1983). Problem solving in introductory. physics:,
Demons and difficulties. Dissertation Abstracts International,
44, 130-A. (Massachusetts Institute of Technology)

This thesis explored problem-solving difficulties associated
with the introductory physics daurse, resulting in one
psychological and the other sociological in nature. (College)
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249. .Linn,, Marcia:C., Clement, Cathy Wulos, Steven. (1983). le, it
formal if it's not physics? AThe irifluence of content on,
formal reasoning). Journal %I Research in Science Teaching,

25a.

20, 755-770.

4

Laboratory 'and naturalistic content influences on formal
reasoning tasks of 13-, 15-, and 17-year-old students (N..90)
were compared in terms of their ability to control variables.
The results indicated that 8 to 20 percent of performance
variance was associated with task content. Content effects
were also shown to reflect expectations about ask variables.

Lord, Thomas R. )1983). Enhancing the visual-spatial, aiptitude of
students. Paper presented at the Annual Meetl.ng of the
National Association for 'Reelkarch'in Science Teaching, Dallas,
TX. (Burlington County College, Pemberton, NJ)

The results from this study ten p to'support those researchers
that claim "visuo- spatial" aptitude can be enhanced through
teaching. Tigis study found that the cognitive capacities for
spatial visuhlization, spatial orientation, and flexibility of
closure could improve through carefully astgried interactions.
(College)

251. Lott, Gerald W. (1983). The effect of inquiry teaching and
advance organizers upon student outcomes in science education.
Journal of Research in Science kaching, 20, 437-451.

Two areas, of research were explored. in tVts meta-analysis:
comparison of inductive versus deductive approaches, and use
of advance organizers. The results,were not dramatic.'

252. Lucas, (1983). Scientific literacy and informal meaning.
Studies 'science Education, 10, 1-36.

The purpose served by scientific literacy is considered. A
frameWork for thinking about questions of informal learning
and its interaction with school science learning is discussed.
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253. Luck, Brenda Truran. (1983). The influence of biological
concepts and metaphois on he development of the psychology of
learning. Dissertation Abittracts International, 43, 3272-A.
(Columbia University Teachers College)-

The thesis of this historical essay was that the ponceets and
metaphors adopted from the science of biology, by American
educators in -ihe half-century following Daiin's publication
of the Origin Speeies have affected'', not only man's
Un4rStanding of himself but also his apprbip to education
and learning. (Secondary).

254. Lynch, P.P. & Ndyetabura, V.L. (1983). Practical work in
schools: An examination of teachers' stated aims and the
influence of'practicai work accqrding to students. Journal of
Research in Science Teaching, 20, 663-671.

These authors investigated the' orientationrof students (N"724)
toward 10'aims for school practical work at three grade levels
(expressed as influences), and compared these aims for
teachers with influences as perceived by students. Some major
mismatches biftween student and teacher (N -257) aims were
identified. (Secondary) ,

255. Lynch, Pa dy & Stube, Paul. (1983). Tracing the origins and
develo ent of the modern science text: Are new texts really
new?. Research in Science Education, 13, 233-243.

Present physical science \ textbooks, presenting a
experimentalist-formulist point of view, have not
significantly changed over the past 100 years.

256i
. .

dden,; Ronald. (1983). The relationship between selected.
,,,pkw-toll ate experience and success or, non-success in
College issertation ,Abstracts International, 43, 2543-A.
(Univer ty of Iowa)

The problem investigated in this study was to examine the
relationship between' selected pre-collegiate experience and
success or non-success in college. The results .of the study
suggested that high school rank, gender, race, and ACT math
and English scores tended to be closely related %success or
non-success in college. (College)
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257. Maddock, Maxwell 'N. (1983). Scientific teaching, attitude to
health and awareness of health issues. Research in Science
Education, 13, 155-162.

While programs may increase students' knowledge and aw 4r eness
of the attitudes' and habits,, which will contribute to healthy
-living, theru, is no evidence that these programs will result
in students making wiser decisions about health practices.
(Secondary)
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258. Maddock,' Maxwell N.. (1983). Two decades of school science
education in Papua New Gninea. Science Education, 67, 561-573.

ti

A brief history of the development of science curricula for
primary and high. school science in Papua N4F Guinea. A
discussion of the research associated with this period
(1960-1980) is accompanied by consideratiolk for future
directions in science education.

259. Maehr, Martin L. (1983). A synthesis of findlnss on 'sex
differences in science education research. Washington, D.C.:
NationalVcience Foundittion. ED229226 (University of Illinois
- Urbana) ,c'

4

A meta-analysis qf science education literature was undertaker
to determine' the magnitude and direction of sex differences in
school age boys' /girls' motivational orientions and science
achievement.
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260. Malone, Mark R. (1983). The effects of conducting a preservice
elementary science methods course based on the ,concerns based
adoption model (CBAM). PA per presented at the Annual Meeting
of the National Associati for Research in Science Teaching,
DallasATX. (Louisiana State University)

Results indicated that both the traditionaAr and
concernsabased science methods course sigDifieantly improtred
student attitudei az! caused. PSTs to hav a Apeditive shift
from lower to higher stages of concerns about teaching
science. Neither type of methodS course proved superior in '
affcting student concerns or attitudes toward fcience and
teaching science. (Elementary)
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reasoning and
beam. Science

College\ level students were tested for proportional logic
using six tasks, two of.'Alich employed balance beam logic.
Students were found to use rule-governed behavior .in solving
the problems. A relationship was found between the students'
abilitiN Oo polve the balance beam problems and the other
proporEidnal reasoning tasks, (College)
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262. Markovits, Paul S. & Ellerbruch, Lawrence W. (1983). The effects
of imagery on the understanding of torque problems for college
introd'ctpry physics students. Paper presented at the Annual
Meeting of the National Association for Research in Science
Teaching, Dallas, TX. Wilibira State University)

A technique of examining a physical phenomenon, projecting an
image of the event, and then diagramming, that, image was used
to investigate the 'effects of imagery on the understanding of
torque by college introductory physics students. (College)

263. MItrrett, Cora Bagley. (1982)% Minority females in high, school
mathematics and science. Washington, D.C.: National Institute
of Education (ED). ED231611 (Wisconsin Center for Education
Research-Madison)

This study examined enrollment trends in high school
mathematics aiid .scienCe courses . among black females and
compared their patte ns. with those of other groups.
(Secondary)
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264. Mayer, Richard E. (1983). a have we learned about increasing
the meaningfulness of scien prose?. Science Educatlac, 67,
223-237.

1
Research in science education has identified methods of
increasing the efficiency with which students learn from
prose. Thus, instructional techniques which can
systematically andivedictably influence the learning process
are available.
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265.' Mayer, Victor J. & Farnsworth, Carolyn H. (19S3). A study of the
validity of attitude measures used in an intensive time-series
study. Paper presented at the Annual Meeting of the National
Association for Research in Science Teaching, Dallas, TX.
(Ohio State University)

It was found that,the intervention, a unit on plate tectonics,
caused a positive} shift in level of the series data. Also
there was a ,clear difference in attitude, on four of the five
concepts between the formal tendehcy students and the concrete
tendency students. This and other evidence 'leads to the
conclusion thax the data gathering techniques used in this
particul r intensive time-geries study appear to have yielded
valid ita on student attitudes.

266. Mayer, Victor J.' & Monk, John S. (1983). Handbook for using the
intensive time-series,'teliaa. Washington, D.C.: National
Scielie Foundation. 'ED228071 (Ohio State University)

Areas addressed in this handbook include a background and
rationale for the time-series design, instrument development
(developing item pools, -generating daily instruments,
constructing multiple item instruments), administration and
collection of data, and analysis procedures.

40

267, McGuire, Barry L.S. & Holliday, William G. (1983). Using adjunct
questions to change physics students' perception of a reading
assignment invaPving computer-animated graphics. Paper
presented at the Annual Meeting of the National Association
for Research in, Science Teaching, Dallas, U. (University of
Calgary)

''The selective attention model' is often used to explain the
effects of adjunct questions on learning from a text. As
predicted, significant univariate interactions we4 detected
for each posttest and a iggnificatt multivariate interaction
(based on a regression ap oach) was detected Ater combining
the posttest scores. (Seconds')

Nit

78



ks

I

Bibliography '72

268. McGuire, Saundra Yancy. (1983). An exploratory investigation of
the relationship between cerbral dominance and problem solving
strategies used by Selected high school chemistry students.
Dissertation Abstracts International, 44, 721-A. (University
of Tennessee)

Observations based on the data from this study indicate that
students should receive instruction in algorithmic and
heuristic problem solving methods. The method that is best
for a particular .studet4 depends on the success attainii from
using each method as well as the individual preferences of the
s ;udents. (Secondary)

269. McKenna; Leonard N. (1983). Relationships between cognition of
teachers and quality oflteaching style in elementary science.
Paper presented at the Congre6s of the Australian and New
Zealand Association foT the Advancement of Science, 53rd,
Perth, Australia. ED236055

This ,study was coneer ed. with preservice primary school
teachers (N..100), a group of tertiary, students who
traditionally came from the secondary school stream that had,
on the whole, avoided subjects like ,physics, chemistry, and
mathematics that de ended a high ,level of cognitive
development for u derstanding/assimilation of street
concepts.

270. McKenzie, Danny L. & Padilla, Michael J. (1983).. The
construction and vak4clatiouvff the testrof graphipz in science
(TOGS). Paper presented aevthir\AnnworMeeting ofIthe National
Association for Research inScience Teaching, Dallas, TX.
(University of. Georgia)

The objective of this project was to develop a multiple-choice
test of graphing skills appropriate for science students from
grades seven through twelve. Skills associated with the
construction and interpretation of line graphs were delineate4
and nine objectives encompassing these skills were developed.
It was concluded that TOGS was a valid and reliable instrument
for msuring graphing abilities. (Secondary)

271. McMeen, Joy Lee Windle. (1983). The role of the chemistry
inquiry-oriented laboratory approach in facilitating cognitive
growth and development. Dissertation Abstracts international,
44, 130-A. (Vanderbilt University)

c.

College students who took an introductory college chemistry
-,,class increased their level of cognitive development.
Apparently, tests of logical thinking may be cased as
predictors of success in college chemistry. (College)
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272. MeRobbies Cazpbell' J. (1983). Cognitive preferences and
chemistry hievement. Research in Science Education, 13,
141-153.

Four cognitive categories were identified and used to type
chemistry students' cognitive preferences.- Significant

teractions ;-inked cognitive type to chemistry achievement.
( econdary)

A.,

I
273. Mechl/14 Kenneth R. & Oliver, Donna L. (1983). What research

says about elementary school science. Handboo I . Project-.
for promoting science among elementAry school principals.
Washington, D.C:7--KTional Science Teachers Association (1742
Connecticut Ave., NW). 0

Several research studies that provided direction for impro\ving
elementary school science programs were highlighted.

/ 274.. Meinhard-Pellens, Richard K. (1983). Distin s in features of
genetic epistemology: The object of ,study and the
methodology. Paper presented at the Ann al fleeting .Of the
National ASsociation for Research in Science Teacfiing,,Dallas,
TX. (University of Iowa)

\

This analysis abstracted criteria to distinguish science from
.nOl-i-a-er-i-en-c-e", distinguish. physical science from social science,___------

and further distinguish genetic episteMoiogy from other social'
scientific approaches. Piaget's equilibration model provides,
a research model of a moving equilibrium system that is action
in ought,

275. Molinari, Joaquin-Arnaldo. (1983). Environmental studies at the
undergraduate level: Curriculum and integration of knowledge.
Dissertation Abstracts International,

... 43, 3235-A.
(Pennsylvania State Universiti) 'r

Environmental Studies programs were offered at all types of
institutions, but were proportionally more frequent at Reserch
and Doctoral Universities and at Comprehensive Universities
and Colleges. In addition, although the-lecture mode was the
most common instructional mode, environmental programs showed
a moderate 'instructional diversity. '(College)
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27.6. Moose, William Cazort. (19£13). A qualitative apprOa to
teaching problem solving in college physics. Dissert tion
Abstracts Interna onal, 44, 1322-A. (University of Houston)

Instruction empha zing the qualitative aspects of physics
produced problem solvers as good as. those produced by a
'traditional quantitative approach. (College)

277. Morgenstern, Carol Yaltin. 1(1983). An analysis of standardized
testa for secondary schbol Science. Dissertation Abstracts
International, .43,2952-A. (University of Oklahoma) -

The purpose of this study was to determine whether. not.
standardized tests constructed for use with secondary schools'
science measup student achievement of the rational powers.
Less than ten percent of the items collectively measured
achievement of the rational' powers of classifying,
generalizing, inferring, deducing, evaluating, and
synthesizing. No items were determined. to have measured
student achievement of the rational powers of imagining,
comparing, and analyzing. -(Secondary)

4

278. Morrison, Beverly Sargent. (1983). An investigation of reading
as a learning activity in grade 9 social studies,'. science and
English classes, Dissertation Abstracts International, 43,
2223-A. (University of WiscOnsin-Madiaon)

to

Reading was observed to be a learnAing activity that was
utili2Z1 to some extent in all. six of the classrooms. In
addition, teachers transmitted to the students messages about
,t,he importance of reading, and the students' compliance with
reading assignments. (Secondary) -

Mullinix, Darrel Dean. (1983). Teacher behavior and student
cognitive learning in fifteen BSCS green 'version biology
classes. Dissertation Abstracts International, 43,, 3207-A.
(University of Michigan)

The findings Eiggested that: (1) classes taught by teachers
who ranked higher on a direct-td-indirect scale of verbal
behaviors showed a higher mean content gain than the classes
of teachers who ranked lower on this scale, (2) classes taught
by teachers who ranked higher on a less-to-more inquiry scale
showed a higher mean content gain than the classes of teachers
who ranked lower of this scale. (Secondary)
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280. Mulopo, Moses Muyatwa. (1983). Effects of traditional and
discovery instructional approaches on learning outcomes.for
learners of different intellectual development: A study of
chemistry students in Zambia. Dissertation Abstracts
International, 44, 1410-A. (Pennsylvania State University)

It was found that for the formal reasoners, the discovery
group earned significantly higher understanding science scores
than the traditional group. For the 'concrete reasoners, mode
of instruction did not make a difference. Overall, subjects
taught by the discovery approach earned significantly higher
scientific attitude scores than those taught by the
traditional approach. In 'the area of achievement, the,
traditional group outperformed the discovery groqp.
(Secondary)

281. Munby, Hugh. (1983). Thirty studies involving the "Scientific
Attitude Inventory": What confidence can we have in this
instrument?. Journal of Research in Science Teaching,. 20,
141-162.

'The SCientific Attitude, Invent6ry (SAI) was examined and .30
studies in which it had been used. Results indicated that SAl
needed 'reworking since it was less than certain of what was
being measured.

.

282. Nagy, Phflip. (1983). Assessing cognitive structure: A response
to Stewart. Science Education, 67, 25-36.

4
Cognitive' structure can be assessed using word association
techniques. ',The use of 'inference methods for. the assessmene
of cognitive structures is defended.

283. Northfield, Jeff & Gunstone, Richard. (1983). Research on
alternative frameworks: Implications for science teac er
education. Research in Science Education, 13, 185-191.

Teacher trainees wre involved in an' exploration of the eff ct
of students' framipworks on learning in science. Unless
teachers deal., with and change thesefframeworks, teaching will
continue to consist of pushing knowledge into an unwilling
fraMework.
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284. Novak', ' Joseph D. (l983). Yee mappinel as ii research tool.
'Reaearch workshOp presented .ai the Annual Meeting of the
National Association for es4acieh in Science Teaching, Dallas,
TX. (CornOlpUnivergit0 .

This seminar presented philosophical. ?and, psychological
concepts that underlie Gowin's Vee heuristic. This heuristic
has been shown to aid students in secondary and tertiary
4chools to width-stand the nature of knowledge and knowledge
production' (metliknoWledge).
. .

l 285,:- Nov4, Joseph D., Cowin, Bob & 'Johansen, Gerard T.' (1983)", The
iiP\ 4. use of concept mapping and knowledgeVee maPping,with,juhior

high school:science Students. Science Education, 67, 625-645,.
,

-

Althot4h grasde.seven and eight' students could learn how to
.

-, , c,o n t ge map and, .,Vetti;map , no* definite evidence /of ivroved
perfomances as' ti: result of learning this skill 4was found.

.

(Secondary) , e a
i.

ti

, -
28:6. ,Nussbaum, Joseph &' Sharoni-Dagan, Niva. (1983). ,Changes in0

, , second grade childrih:s preconcepttions about the earth as a
cosmic body ,restating from a short' series of7Aaudio7tutoiial
1essolv. Science Education', 67., 99-1,14. 4

e 1 ,
t

drade two students were able to l "arn abtrakt, ccincepts about
the earth'S' status as a cosmic body. ',Ausul>04ovak.'s
hypothesis that primary children'are capable of
leatning major science concepts .is supported,, ABLementiirO,

r.*T. .-Okey,'James R., Shaw' Jr., Edward L. &,,WiNghmi'Michael°L. 19i3).
Ilevelotpment and '-valuation of lesson7"41aps, for. co uter,
-simulations. Paper presented at .thg Annual Meeting of the:
14tional Association for Research in Science Teaching, Dallas,
Ti X '(University of Georgia)

The results in thil .study showed that :ftmited computer,
facilities -coul&be ujekeffectively to achieve objectives in
the science currieulpm.with a'c'companying positive reactions b);
-students and eeachers. (Secondary)-,
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28St olgtad. Rogei, Padilla, Michael. J. & Heller, Patricia. (J9S3).; !je
comparison of achievement and attitude of children who
volunteer to take a microcomputer course with their parents
a'nd with their ecrs. Paper presented at the Annual Meeting of
the National Association for Research in Science Teaching,.
Dallas, TX. Oniversity Qf Washingtoll)

0

The purpose of this quasi-experimental study was to determine
if middle school aged children who volunteer to .take a short
microcomputer course with their parents differ in achievement

-.und attitude towards computers from children who volunteer to
take the same, course with their peers. It 'appears that
.children who volunteer to take a microcomputer course with
their par is are not, significantly diffirent in achievement
or attitude Ards computers.

t
' 289. Olstad, Roger G; & Haury,, David L. (1983). A summary of research

In science education- 1982. Science Education, 67, 207 -361,

The authors presented a bibliography, descriptions and
commentary,, concerning research published 4uring 1982. (They
did an excellent job .\ The editors of the present review
strongly i-icourage science educators to reexamine this work.)

290. Orlich,. Donald C. & Morales, Maria M.F.. (1983). A single
'subject design to test selected science process learning with
mentally. handicapped'children. Paper presented at the Annual
Meeting of the National. 'Association for Research in Science
,Teaching,'Dallas, TX. (Washington State University)

1
This study determined the rate 'of improvement of ,selected
mentally handicapped students to 'comprehend tw basic
scientific processes - .aerial ordering and pattern b ilding.
Teaching progressively and from simple' to -complex seemed
effective.

291. Ormer'od, M.B. (1983).A model to'exhibit the inter(Wpendence of
the cognitive and affective domains of ob ectives for use in
scienCe and technical teacher. trainipg., rch in Science
and Technological' Education, 1, 119-128.'

The author, proposes' a 'dittrammatic model colnecting the
cognitive:and affective domains of 'edUcational obleClives,
abandoning Krathwohl's hierarchy objectives for:
one based solely on arousal of, interest as a positive'
dimension.

0
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292. Orpwood, 'Graham W.F. (1983). The logic of curriculum policy
' deliberation: An analytic study from .science education.

Dissertation Abstracts International, 43, 3802-A. (University
of Toronto (Canada))

A framework was developed for the analysis of the discourse of
curriculum policy deliberation. is framework was tested
througW the analysis of transcr ed sample of deliberation
obtained from a science curriculum committee at which the
investigator (4as a participant- `observer. This analysis
enabled jboth the identification of logical elements of
deliberative discourse and also a discussion of , their
relationship. (Elementary, secondary)

293. Osborne, R.J. & Wittrock, M.C. (1983). Learning science: A
generative proCess. Science Education, 67, 489-508.

Children forty ideas about nature and natural phenomenon long
.before they come into contact with science education.' The
generative learning model, used as a basis for explaining
cognitive processes, his many implications to teaching
science, learning science, teaching science teacher's and
science education research.

294. Osborne, Roger & Cosgrove, Mark M. (1983). Chidren's
-, conception the changes of state of water. Journal of

Research in Science Teaching, 20, 825-838.

Students' (11/4143) conceptions of what happepswhen,water boils,
evaporates, and condenses, and when ice melts suggests that

Jrchildrens' conceptions are quite different from 'those of
scienpists'anethat their ideas can sometimes be influenced in
unintended ways during instruction.

I
295. Ostlund, Karen Louise. (1983). A aturalisfic study of family

learning courses in science. . Dissertation Abstracts
International, 44, 721:A. (University of Minnesota)

Parents and, children, reported in post-.course questionnaires
that their most reward1tng experience, following a family
learning course ilcience, was learning the course content.

"$5



Bibliography 79

196.. Otto, .Paul t. & Schuck, Robert F. (1983). The effect of a
teacher questioning strategy training program on teaching
behavior, student achievement and retention, Journal of
Research in Scienox Teaching, 20, 521-510

Six biology teachers and, 90 students participated in this
study. The results indicated that teachers were trained, to
use a syptematic questioning technique, to employ the
technique in classroom settings, and students were taught by
the techniques achieved higher and retained knowledge longer
than those in control gips. (Secondary)

.297. Ouyang, Chong-Jen. ( 983). A comparison of two sample groups of
lilementary scienceteachers' feelings and attitudes toward the
new elementary science curriculum.in Taiwan, the Republic of
China. Dissertation Abstracts International, 43, 2952-A.
(University of Northern Colorado)

Taiwan elementary science teachers teaching in the science
experimental schools and those teaching in,the regular schools
agreed on their 'overall philosophy of cdrrent science
teaching, did not agree on their attitudes toward science, did
not agree on their preference of science teaching methods, and
had equal knowledge of basic science concepts. (Elementary)

298. Owle, Ikponmowosa. (1983). Changes in attit4desi toward
contraceptives concomitant with instructional 'activities in
physiology. Journal of Research in Science Teaching, 20,
571-575.

A significantly larger number of students (N-173) possessed
positive attitudes toward contraceptives ,after engaging in
such activities as reading assignments and large/small group
discussions during a physiology course If one' semester.
(College)

'299. Ppdilla, Michael J., Okey, James R. & Dillashaw, 'F. Gerald.
(1983). The relationship between science process skill and

*formal thinking abilities. Journal of Research in Science
Teacahing, 20, 239-246.

Infretrated proCess skill and formal thinking abilities of
and high school students were shown/ to have a strong

rel Lonship between achievement on the two measures (v.0.73)
and on all Subtests of both, measures. Pencil and- paper

4 .meal res of formal operations* and integrated process skill
aghi vement were given to almost 500 grade 7 -12 students. One
potential inference to be drawn from these results is that
process skill 'teaching might influence' formal ability.
(Secondary)

86
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300. Pilllrand; George J. & Lockwood, Walter. (1983). Problem solvins
and physics instruction. Paper Presented at the Annual Meeting
of the National Association for Research in Science Teaching,
Dallas, TX. (Rutgers Univ.ersity, NewBrunswick, NJ)

The Ii guiStic encoding appears to involve a, search process in
which he information in the problem is related to some
preexi ing representation or algorithm. Once an association
is' mad a response is generated. (Secondary)

301. Pellens-Me nhard, Sandra K. & Shier, J. Patrick. (1983). A study
of the cognitive an social development 'elf freshmen and senior
medical students. Paper presented at the Annual Meeting of the
National Association for Research in Science Teaching, Dallas,
TX. (University of, Iowa College of Medicine)

The purpose :of this study 'was t explore the development of
logical thinking and social awareness in medical students,
using methods derived from and compatible with the
developmental learning theory of Jean Piaget. Results
reflected the growth during medical school in the' areas of
both logical thinking and social awareness.

302. Per 'ry, Bruce, Kelsey, Linda. J. & Wavering, Michael J. (1983).
Protocols, scoring criteria, and motivation for presenting six
logical, spatial 'and formal tasks to middle school, high
school and college students; Paper presented at the Annual
Meeting of the National Association for Research in Science.
Teachiv, Dallas, TX. (West VirgidiaTniversity)

Two studies were designed to investigate the relationships
among some of the particular mental structures of logical,
infralogical and formal operations. 4 Detailed protocols and
scoring criteria were presented to encourage comparison and
replication of specific task data with those of'9ther studies.

.303. Petrushka, Dorothy A. (1983). Logical ,ability in reasoning with
material of familiar content. Paper presented at the Annual
Meeting of the National Association for Research in Science
Teaching, Dallas, TX. (Somerset County College; New Jersey) .

Two tests, both in t syllogistic form were adminisieted to
each subject (N.E48). was of interest to observe whether"
familiar material might treated differently frpm material
of a decidedly less relevant nature. §ubjects werk much more
successful with the familiar material tasks. (College)
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304. Piburn, Michael & Jaract, Robert. (1983), Flexibility and
achievement in science. Papc,x presented at the Annual Meeting
of the INational'Association for Research in Science Teaching,
Dallas, TX. (Rutgers University)

This study addressed the question of whether flexibility of
thinking, defined as the ability to break a deliberately
induced set, could be shown to be an important- factor in
science achievement.. It appears that the ability Co break set
is an important component in the learning of science.
(Elementary)

-305. Pilacik, Michael James. (1983). The -effect of historically-based
laboratory activities in biology on the deVelopment of formal
operational thought, knowledge of biology content and student
interest. ' (Volumes I and II), Dissertation Abstracts
International, 44, 1048-A. (Temple University).-

The historical approach (laboratory-based, case histories) did
he to improve student scores on the cognitive measures and
pupil interest in biology. (Secondary)

(

306. Ploeger, Floyd D. (1983): The effectiveness of color ,versus
black and white visuals used with a computer program safety,
simulation. Pair presented at the Annual Meeting of the
National Association for 'Research in Science Teaching, Dallas,
T . (Tandy Corporation)'

It .

The purpode of this. research study is to investigate the
effe tiveness of color line drawing visuals as-compared to
black-4and -white line drawing visuals when used with a computel:,/
program simulation concerning safety in the science classuodm
laboratory. It is suggested that there is no advantage to
using color visual's with this computer program simulation.
(College) 4

307. Pope, Maureen & Gilbert, John. (1983). Personal experience and
the construction of knowledge in science. Science Education,
67, 193-203.

4

Lkarning will occur only if the learner views the knowledge as
having personal relevance. If the teacher's Selene; does not
fit into the learner's previOusly develhped constructsof the
world, then the learning is merely.done by te. (Se0nliary)
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308. Pratt, Donald Lynn. (198'3). Rcsvonsibility for student
'ach evemcnt among secondary science and mathematics teachers
an its relation to student ability grouping and se,;,lected
to ching styles. Dissertation Abstracts International, 44,
72k-A. (Uniuersity of South Florida)

Only the aAvanCed class-basic class comparisons produced any
significant differences in teacher biiki.efse None of the
comparisons produced' significant differences.in,either,teacher
use of praise or criticism: Advahced and basic class
comparisons produced 'significant differences in both teacher
beliefs and behaviors. (Secondary)

4,

'309. Preoce, Peter F.W. . (1983). The qualitative
teachingt Science Education, 67, 69-73.

principle of

The significant differenCes.found

are
'many of the quantitative

astudies on instructional design re statistical mirages that
disappear unddr close inspection. The Qualitative. Principle
of T6ching states that learning is largely unaffected by the
form 61'7 teaching. attention to lesson content rather
than design is a justifiable approach.

310. Pridgeon, Anthony Ronald. (1983). An exploratory study involving
the characterization and evaluation of the science theme
writing of selected secondary school students. Dissertation
Abstracts International; 43,284-A. (State University of few
York at Buffalo).

The interviews revealed_ that science students often 0. not'
understand hoW to apply effective writing ,t.echniques in their
science themes. Also; many students viewed science themes as
morictlY cbntent oriented. (Se6ondary.)

4..-

311. *Prosser, Michael. (19831. Relationship between the cognitive
abilities of a -lgtou'p o rtiary physicg students, and the
cognitive requirements of theirextbooks. Science Educatien,
67, 75-83.

Many of the students strolled in fan introductory physics -class
at the, cclege level were found ' to be 'incapable of
consistentl9' using the 7asoning skills required to understand
their textbooks. .Authais of, 'atd teachers selecting,
introduciAy tgextg,_ are not effectively ,communicating with
their audiences; . (College).
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312. Purdy, Robert Victor. (1983). The effects of two interventions,

on moral mOoning, critical thinkirig, , and academic
achievement of secondary biology students. "Dissertation.
Abstracts International, 43, 2952-A. (University of Northern
Colorado)

1

4,
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,The, bioethical. dilemmas and value clarification lessons
prepared for this study were no more effective in developing.
moral reasoqpg than traditial insfiruction. Both the
experimental treatments and /traditional instruction "were
equally effective in promoting academic achievement on a unit
in bioethics. (Secondary)

313. Purser, Roger K. & Renner, John W. (1983). ResUlts of two
tenth-grade.biology teaching procedures. Science Education,
67, 85-98.

.Increased levels of easons can result from' the use of4the
learning cycle teaching approach. Teachers.must be aware of
the reasoning levels of their students in preparing
instructional designs and learning materials. (Secondary)

314. Pyzik, Karen & Gennaro, Eugene D. (1983). A naturalistic study
of children and their parents .n family learning courses in
science. Paper presented at.the Annual Meeting of the National

',Association for Rese reh in Science Teaching, Dallas, TX.
Elem. Sc 1, Mounds Viev, MN)

The social interaction and cognitive processes and outcomes of
parents_ and their ,middle ,fchool children during family
learning courses in science were obArved and described.
,Children responded most fresquently that they liked taking the
course with their parents because their patents gave them help
and sh4red in the enjoyment of the course. Parent respondedk
most frequently th t they liked taking the course 4ith their
child because it w a shared lehrning Activity.

1

315. Reif, F. (1982). How can chemists teach problem solving?
Suggestions derived from studies of cognitive processes,
(Working,paper-ES-17). Paper presented fit-the meeting .of the
American Chemical.. Society, Las Vegas, Nevada. .ED229274
(University of California - Berkeley)

Several tentrnal ideas emerging from a systematic approach to
teaching', prOblem-solving in the quantitative sciences
(chemistry, 'physics, 'engineering) were discussed. '(Coliego)
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316. Rczba, Richard J. (1%3). Family involvement In elementary
science: 'A survey of parents. Paper presented atfthe Annual
Meeting of the. National Association'for Research in Science
Teaching, Dallas,' TX. (Virginia' Commonwealth University,
Richmond VA)

The purposes of this study were to involve parents' in
take-home activities, to solicit 'informatisn about their
participation and to 'test the .,relation aiip of several
variables to 'the percent participation f pdrenes.
(Elementary)

315. Riley., Joseph P., Falls ;, Richard. (198., evaluation
of two department of energy sponsored, Works ops and a
cgialpaxison between participants' energy literacy and that of
the general public. Paper presented at the Annual Meeting of
the 'N lona]. Association for Research in Science Teaching,
Fall TX. . (University of Georgia)

The purpose of this study was to evaluate two Department of
Energy sponsored teacher workshops using a test developed from
released National ASsessment items. Results indicated that
the 'workahops'increased teachers' knowledge about energy and
that in comparison to the general public,, teachers' scores
were significantly higher on the overall cognitive energy
test. (College)

318. Roadrangka, Vantipa, Yeany, Russell & Padilla, Michael J.
(1983). The construction of a .612.121' assessment of logical
thliping (Galt). Paper presented at the Annual Metipg of the
National Association for Research in Science Teaching, Dallas,
TX. (University of Georgia).

The assessment of developmental reasoning is becoming a
necessafy.part of teaching. The results c'an,beused. to modify
science teaching strategies and help teachers ketter,
understApd students' int0.1ectual development. Results,herc
showed that GALT (Group Assessment of Logical Thinking) has a
high reliability abd adequately measures six logical
oper.itions..

ie
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319. Robinson, ;Imes Lyndon. . (1983). A corsparison of attitude t6vard
' science and level of cognitive development of community

college students.' Dissertation Abstracts International, 44,

rt 320. R

1747-A. ( University of Nth-them Colorado),

The attitudes students shave toward science on enrollment in an
introductory science class/appear to have nb cbrrelati9 with
the cognitive level of the students, regardless of 'lage,
gender, or background in science and mathematics. .Moreover, c%

significant positive change in attitude toward science does
occur on completion of an introductory science class.
(College)

iguez, Imelda & Bethel Lowell 4 J. ,(1983).- An inquiry
roach to science and language tea,ching. Journal of Research

n Science Teachin &, 20, 291-296.

Participatiob in sciekceiqiiiry lessons- facilitated the
development of both classification and oral communication
skills _of bilingual^ Mexican-Atherica students (1614).,
(Elementary

321. Rosenquist, 11Wrk Linn. (1983). Improving preparation for college
physics o inority students aspiring to science-related
careers: nvestigation of studept difficulties and
development- of appropriate curriculumi (Text and Appendix A
Only). Dissertation Abstracts- International, .43, 3268-B.
(University of Wa'ihington)

_Specific difficulties encountered by the students as they
worked through th-e course were identified and grouped into
three categories - difficulty with basic concepts, difficulty
with scientific representations,, and difficulty with
scientific reasoning, (College)

,322. Rosenthal, Dorothy Botkin. (1983). Science and' society in high
school biology textbooks: 1963-1983. Dissertation Abstracts
International, 44, 1747-A. (University of Rochester)

There is no evidence from this study that textbook
authors/publishers have 761:landed to thi statements of
numerous science educators calling for a greater emphasis on
science and society in high school, biology. o' Current concerns
about science education are of a technological and-economic
nature that, the author concludes, make it even less likely
that such a response will occur indthe 1980s. (Secondary)
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323, Ross, John A. & Haynes, 'Florence J. (1983). Development of a
test of experimental problem-solving skills. Journal of
Research in Science Teaching, 20, 63-75.

Multiple-choice tests liere,. constructed for seven
problem-solving'4d.13s using learning hierarchies based on
expert-novice differences and refined in three phases of field
testing. (Secondary)

324. Ross, John A. & Haynes, Florence' J. (1983). Experimental problem
solving: An instructional improvement field experiment.
Journal of Research in Science Teaching, 20, 543-556.

An instructional program based on expert-novice differences in
experimental problem:,solving performance was taught to grade 6

,

students

Al
(I"265). Performance - was assessed with

multiple-choice and open -ended measures of specific, transfer.
Between-group comparisons showed treatment condition 'based on
expert-novice differences in problem-solving 'strategies
consistently.outpe'rerming controls. (Elementary)

b _325. Russell, Thomas L. 1983). Analyzing arguments in science
,classroom discourse': Can, teachers' questions distort
scientific autbority?. Journal of Research in Science
Teaching, 20, 27-45.

This qualitative Analy is of dlassroom discourse analyzes the
use of questiont use by science teachers and makes
assessments in terms o rguments use4,to establish scientific
knowledge claims. Questions are analyzed not for
form/frequeficy but f r their function in developing arguments
that establish claims rationally. ,(Secondary)

326. Rutland, Carole 1.L.. (1983:). A comParison of organizational
identifitation and' departmental cohesiveness between seleoted
high school science teachers,and:Iselected college teachers'of
science. Dissertation Abstracts International, '43, 3281-A.
(Georgia State UniverSity-Coll,ge of Education)

The results indicate that for the4cipulation studied in this
group, there is no significant differenye,between high school
science teachers or college scilfnce ers with respect to
identity or commitment to their school to the cohesiveness
or unity teachers feel within their department.
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327. Sabar, Naama. (19t3). Is the disappointment in science
curriculum imylementation alustified? Some insights into an
Israeli case . Paper presented at the American Educational
Research Association, Montreal, Canada. ED226998 (University
of Tel-Aviv)

This study investigated the implementation of a 7th grade,
biology curriculum ("Anim4" and its Environment") in' Israel.
(Secondary) A

328. Samiroden, Walter Donald. (1983). 'The effects of higher
cognitive level question wait-time ranges by biology student
teachers on student achievement and perception of teacher
effectiveness. Dissertation Abstracts International, 43,
3208-A. (Oregon State University)

Observations made during the investigation suggested that
neither mean wait-times nor wait-time ranges are adequate
descriptors of teacher question wait-time when used
separately, arid that both measures should b used in
describing research in this area. (Secondary).

329. Sanford, Julie P. (1983). Management and or anization in science
classrooms. Washington, D.C.: National Institu a of. Education
(ED). ED23388I (University of'Texa -- Austin)

The Junior High School Managemen Improvement Ludy (JMIS) was
a field experiment conducted :verify and tend findings of
pievious reserch in English and mathematic classes. It was
indicated that when teachers established orderly classroom
environments and maintained students' c9operation, student
engagement in appropriate learning tasks 'was more likely to
occur.

330. Schibeci, A.A. (1983). Selecting appropriate attitudinal.
objectives for school science.'Science Education, '67,,595-603.

The success in the development and the assessment of cognitive
domain objectives in science ed4cation has erroneously lead
some researchers to assume that the: same success may be
possible in the affective domain. Since tiis may not be
possible, .a re-examination pf the -place of attitudinal
objectives in science education should be undertaken.
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331. Schibeci, Renato A. & Sorensen, Irene.. (1983). Elementary school.
children's perceptions of scientists. School Science. and
Mathematics, 83, 14-20.

This study looked at the potential of the Draw-A7Scientist
Test (DAST) as a quick, reliable method of asseSsing.
elementary school children's images of scientists. ReSults
indicated that the DAST is potentially useful to assess global
images of,some Western Australia childre (Elemenpry)

NN

332. Schoeneberger, Mary M. & Rusaell,T49PAO. '0:983). Add'aA.itfli
frill: Science in theelemeniaryischooL' Paper 1T:-Sented at
the nnual: Meeting .c the American Education 1 ReseakOh
Assocciation. Montreal,AUgbec.(Sahada. ED229277

'This-Traper examined, from the perspective of th teacher.
relatively unimportant place of science in he pletentat5"
school cu iculum. Two case studies Of scie4ee.edtication,-(6f\.,
eight co ,ssioned by the Science council 'of'Ca40418) prOided,
data about science instruction in he. elemt,ntarY OetO.ng.
(Elementary) 4t,

1

q
1 0

,

333. Scholium, ,.rend (08n., 'Arrows in science diagrams: Help or.
hindrance 9r .,pulpile?A,Re4earch in Science ,Education, 13,

',11.' ''

Students sinterpfet diagrams to fit presently held views of
nature rather than to be an explanation ,of' nature. The
presence oP arrows does not altil this interpretation.
(Secondary) . , .

-,

334. cobee, 4Virginia June. (1983). Metacognitive awareness'of brain
hemispheric functions during the composing process: A
comparison between eminent .scientist-authors and gifted
studentso.with similar career aspirations. 'Dissertation
Abstracts International, 44, 1682-A,.. (Texas. A & ! University)

Adults, more than, students, make clear to themselves an
understandingof the probleM, main purpose, and the audience
during the prewriting' phase. Also, adults, mo-ft often than
students, "feel strong forces" of writing discipline during
the revision process as though they are critics rather than
creators. (Secondar )
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335: Scott, Linda E., Johnson, Roger T. & Johnson,, David W. (19,83).
The effects of mixed -sex and single -sex cooperAtivc rouging
and individualization in .science achievement, attitudes, and
verbal leadership, of early adolescent females. paper r-presented
at the Annual Meeting of the National' Association fOr Research
in Science Teaching, Dallas, TX. (Mounds View School
District, Shoreview, MN)

'This, study examined the effects of mixed-sex and single=sex
cooperative grouping and ndividualization vn the±science,
achievement, attitudes,, and Iehdevahip early
adolescent.: femalcS *rking inphySic41 '"science'. Sitgli-sex

'yCepperat4VeJ41.11es.had more positive attitudes toward science
stiady,:phaterdid coopetatiVe females. Conversely, the
fe8alea. in the mixed-sex cooperative condition had more
epsitive attitudes toward the femal-e rode in science. -
(Elementary)

336. Seale, T.S. (1983). Tha..importance
focus in secondary and tertiafy
Education, 11, 177,-183.

of produkkion: An expanding
science instruction. Science'

Science curricula should include projects in which science
students produce materials. of scieptific or social value.-
Such projects would involve students in. the processes of
science, as well as deVelop an understanding of the.role of
science in society.

337. 'Sel m, Mohamed Ahmed & Shrigley, Robert' L. (1983). 'fhe group
ynamics approach: 'A sociopsychological, approach th,:.testing
le, effect of discovery and expository teaching on the science

a ievement and attitude of young Egyptian students. Journal
of 'esearch in Science Teachibg, 20, 213-224.

4

Fifth- ade Egyptian students (N-276) taught"using discovery
instruc onar.strategies scored higher on achievement" measures
and on science attitude measure relative to students taught
using a exposi ?or ethod. (Elementary)

f

.S38.' Shaltz, Mark B. (1982). Development and evaluation of the SUMIT
microcomputer module entitled 'predator functional rea2onse'.
Washington, D.C.: National Science Foundation. ED229249
(Michigan Technological University)

An, experiment was conducted that compared the teaching
effectiveness, of a computer assisted instructional module and
a lecture-discussion. (College)
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339. Shaw, Terry J. '(1983). The effect of a process-oriented science
,%curriculum.upon problem-solving ability. Science Education,
67, 615-623.

Fdur;: integrated proCesses (interpreting. t,S, controllin'g

variables; defining operationally and' fors sting hypotheses)
are defined as problem solving. Thus, these are the essential
.skills to'be taught in science. Instruction in these skills'
can significantly improve students performance in problem
SOlving'. (Elementary)

(

340. Shaw, Jr., Edward L., McKenzie, Danny,L, & Padilla, Michabl J.
(1983). An examination of the graphinj abilities of students
in trades seven through twelve . Paper presented' at ,1'e Annual
Meetingof National Association for Research in Science
Teaching: Dallas, TX. (University of Georgia)

Approximately .385. subjects in grades 7 through 12 were
administered the Test of Graphing in Science (TOGS). TOGS is
a 26 item, multiple- choice test for middle and secondary
students with a, reliability of .84 UR-20). the results
suggested graphing skills should be introduced in earlier
grades and be properly pmphasized in the science and math
curriculum. 'Oec'ondary)

341. Sherwood, Robert D. & Westerback, Mary E. (1983). A factor
analytic study of 'the state Irait.anxiety inventory utilized
with preservice elementary teachers. 'Journal of Research in
Science Teaching 20, 225229.

Using a 'four-factor solution derived from a restricted
principal component analysis, this study\supported the use of
the STAI-Y forikt...e.--- the State-Trait Amtiety Inventory (STAB)
using preiervice elementary teachers. (College)

342. Shrigley, Robert L. (1983). The attitude concept and science
tlaching. Science Education, 67,'425:442.

THe attitude concept can be identified usl.ng five key
el6ments. These elements can be used as the basis for
conceptually defining attitudes for future research and
attitude measurement in science education. (College) .
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.343. Shrigley, Robert.L...6 Wayhe, (1983). young children
ask operational questions it 'science,/Paper presented at the
Annual Meeting of the National AssociatiOn for Research in
Science Teaching, Dallas,TX., (Pennsylvania State University)

The authors investigated the question: Can the frequency. of
operational questions asked by fifth and .sixth grade studehts
be increased by varyipg, ,the method of science. instruction?
The dependent variable was:ithenumber of operational questions
asked by studerIts and ,three treatments. (Elementary)

344. Shrigley, Robert L. & Hassan, Abdel Moneim A. (19S3). Developing
an attitude scale toward the teaching of, chemistry. -Paper
presented at the Annual Meeting of the National Association
for Research in Science reachin§, Dallas, TX, (Pennsylvania
State University)

\The putpose of the study was, to develop a.reliable-and-valid
Likert-type attitude. scale toward the teaching of simple
-chemietty. concepts in the elementary school. Using Edwards'
13 validation criteria, a pool of 60 statements were written,
randomized, and adminisiOtd to 64 preservice elementary

.

teaFhers. (Elementary)
t

345. Shuaibu, M1J. & Ogunsola, M.F. (1983). Cognitive styles in
students of chemistry in SBS-ABU Zaria, Nigeria. Research in
Science and Technological Education, 1, 101-107.

f `

Analysesof cognitive preferences of. chemis4y students
(N-156) in School of Basic Studies (SBS) at Ahmadu Bello
,University (.BU) indicated th4 the four preferences (recall,
principles, application, questioning) appear to be unrelated
to 'sex and location of previdus school for these Nigerian
students.

346. Shymalfky, James A., Kyle, William C., Jr. & Alport; Jennifer M.
(1983). T1* effects of new science curricula on stunnt
performance. Journal of Research in Science Teaching, 20,
387404.

The meta-anitlysistof 105 research studies dealing'with effects
of new' science curricula 'on student performance were
described. Twenty-seven different new science curricula
involving -one or more measuree of student performance were
included in the analysiS. The average student in new
curricula exceeded the performance of 63% of.the students in
traditional scienae courses.
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.347. A. & Anderson, Charlosaq. (19 influences of
a 'secondary science methods coursC, wit a microteaching
experience op preservice teacher devero men .A'aper presented
at the Annual Meeting of the National Assoc tion for ReSearch
in Science Teac'hing, Mallets;; TX. (Michigan 'Sate University)

Tin this .study. ten secondary presery e, .., teacherS were
itterviewed -arid given plannIng tasks to c plete prior to and
fallowing their experience in a science thods course which
included planning and tabling four inqtar science lessons to
small groups of. sixth grade students. f 1' ten vteservice
teachers demonstrated some positive ahan in teaching style.
(College,)

34 .Small, Melinda .'Y. & Morton; -Mary E.- (1983) . 1esearch in college
'science/ teaching:, Spatial- visuilizatio ,',training improves
Rerformance in organic chemistry. Jouiba **College ,Science
Teaching, 13, 44-43: - A

A spatial training (independent lof cla room, laboratories,
and instructors) ,improved achievement organic chemistry
students (N,..67) and helped to.developsk lls required to use
model' kits effectively. (College).

349. SMittle, Michael Dion. (1983). A comparati
performance of experts, and novices V.
classical genetics pr4lems
Abstracts International, 44,- 451-A;
University) ,

analysis of the
,soIving selected
H.,. Dissertation

State'

Observations lade from this investigition r T used as a basis
for modifying current problem solving iheory' and for
developing'a procedural .scheme which -coul serve' as a basid
for computer modeling of genetics -probieM s vitg. (College)

*

350. Smth, Walter S.; Frazier, Norma I., Ward -Sharon & Webb,
..Mildred. (1983). Early, adolescent. girls' 4110: buys' learning
'of a spatial visualization skill -7. repl Cations. Science
Education, 67,.239-243:

A.seudy using sixth graders did not repflicate the findings of
. previous studies which indicated that in trnction could
produce differential effects on the spatial kills of girls .

and boys. A sex difference in the Apatial kills at this
level, in favor of girls, was confirmed.-,(EleM'ntary)
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351.. Jneider, Cary & Pulos, Steven. (1983). Chi-ldren':: cosmggraphies:
Understanding the earth's shape and gravity. Science
Education, 67, 205-221.

The- state of children's model Of the, earth, dependent on their
maturity -level and previously acquir0 cultural infotmation,
can eiiectively be used as the basis for planning
instructional sequences. (Elementary)

352. Sneidet, Cary Ivan. (1983). Can, children learn how to'centrol
variables? A neq-Piagetian training study in s ool and
non-school settingsissertation Abstracts Internatio 1 43,
2623-A. (University ol California, Berkeley)

Children and adolescents who participated in the instructional
pxogram were found to have significantly expanded the universe
of tasks to.which they.could apply the controlling variables
scheme. In addition, a significant ereatment effect was
evident among separate groups of 9-10, 11-12, and 13-14, year
olds..

353.. Sorrentino, Barbara" Ellen. (1983). Development and evaluation of
a handbook in bacteriology for secondary students uslng.
individualized instruction. Dissertation Abstrafts
International, 44, 1748-A. (University ,of Northern Colorado)

354.

It was found that the handbook can be used effectively for,
individualized instruction in the science curriculum, as
evident from data collected on forty-six...males and fifty-one
females from the Denver Public high school and Cherry Creek
High School., (Secondiry)

Spector, Barbara S.) (1983). Curxicular innovation and teacher
role change: An exploratory study. Paper presented at the
Annual Meeting of the National Association for Research in
Science Teaching, Dallas, TX. (Fliprida International
University)

The purpose of this qualitative study was to understand the
factors which; influenced the teacher's behaviors during the

'implementatiloa of an innovation and to develop a theoretical
model showing the relationships of these factors. A
quantitative study in 1980 by Dr. V. Lien verified the
significance of,the factors identified in this study.
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355. .quiets, Susan M:M.. (1983). An an4lysis of attitudes of high
school seniors towards science and scientists in a southern
metropolitan high school. Dissertation Abstracts
International, 44, 722 -A. (Auburn University)

Curriculum continuance was a significant factor in ,the
attitude toward science and scientists of high school'seniqs.
The authors concluded thatenr9ilment in a science sequenceof

0 courses may be important in preventing the Toss' of students
from science and seience related fields. (Secondary)

356. Statkiewicz, Walter R. & Allen, Robert D. (1983). Practice
exercises to Oevelop critical thinking 'skills.. Journal of
College Science Teaching, 12, lt2-266.

This study evaluates the effectiveness bf exercises designed
to develpp critical and analytical reasoning skills in the
biolog cal sciences. Here, students were 'required to write
out j tifications for acceptance /rejection of each solution
which resulted in significant improvement ih solving the
exerci s. (College)

357. Stayer, John R. & Pascarella, Ernest T. (1983). The effect Of
method-and format on the responses of subjects to a Piagetian
reasoning problem. Paper presentedat the Annual Meeting of
the National Association for Research in Science Teaching,
Dalldi, TX. '(University of Illinois at Chicago)

The principal conclusion was 4hat neither method not format of
task administration influencJa the performance of subjects,
and this lack of in ee is'siiilar-for various combinations
of method and format iscussion focused on the importance of
this non-significant itiding for using alternative methods of
Piagetian assessment. (College)

358. Stead, Keith__ (1983). Insights into students' outlooks on
science with personal constructs. Reearch in Science'
Education, 13, 163-176.

Many aspects of st'udents' personal attitudes negatively affect
their attitude towards science. Thee ,personal attitudes
often reflect societal expectations. (SeCondary),.
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359. Siefanich, Greg P., Untuh,Foy.D., Perry', Bruce & Pty ii ips, Gary.
(1983). Convergent validity of group 'tests of cognitive
development. Journal of -Resbarch in Science Teaching, 20,
557-563.

These authors investigated the convergent validity of
individual. Piaget/Tnhelder clinie'al task interviews with
-Reasoning Test (Ankn'ey: and Joyce), Logical Reasoning Test
(Burney) ,' and, Classroom. Test of Formal Operations' (Lawson).

. Correlations obtained were-not sufficiently strong to warrant
selectionfcategorlzation of individual students based on their
performanCe On these measures.

360. Stevens, Suzanne Jane. (1983). Tha. development of an instrument
to measure elementary teachers' intentions'to use selected
sciences- teaching prActices. Dissertation Abstracts
Interpational,,k,, 1748-A. (University of Michigan)

This study indicated that if early elementary teachers taught
science as a separate subject and. had 'adequate storag space_
for materials (which might be interpreted as indicAti g `that.'
they had the ability-to prepare and organize materials), this .

action'could results in the:+teachers spending more time on
practices designed to impart science, process skills "andthuS
to improve the state of science education. '(Elementary)

361. Stewart, James. (1983). Student problem solving in high school
genetics. Science Education, 67, 523-540.'

The specific steps used by high school biology students to
solVe a particular problem in genetics are identified.
Students can apply algorith,g, in order to produce the correct
answer without underst . the concepts upon which .the
algorithm was based. ''($ec aryl'4 4

362.' Stronck, DaVid R. (1983). The comparative effects of different
museum tours on childrents attitudes and learning. Journal of
Resear0-in Science Teaching, 20, 283-290.

Students (n=816) touring 31 museums in British Columbia showed
greater cognitive learning when led by museum docent.
However, more' positive attittedes were found when students
participated in less-structured tours lead by their classroom
teacher. (Elementary)
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363. Stubbs, Harriet .. ,(1983). Fagiors int,roductiOn of
a current . environmental tapic into the, curricul.um.
- Dissertation. Abstracts International, -43, 35037A (University
of Minnesota)-

,

This study :found that teuchets who included environment,
energy and current i'eventa in their curriculdm and who were
receptiVe 'tO change as _measured on the Welah .Curriculum
,Att tude Survey (WCAS) wererpore likely to,havp introduced,the
to C of acid .rain tto their sttidents.(pecondary).

e
.364.. Sw itzer, Gary L. Anderson, Ronald D. (1983). ttmeta-analysis

. l f research on 4cience teacher education practices associated
with inquiry ,strategy. Journal of Research in Science
Teaching, 20, 453-466:

A _meta-analysis was conducted on 68 studies dealing with
teacher 'eaucation _ having `s ,measured outcomes one or more
variables associated with_ .inquiry Inquiry teaching
had some: positive effectt, on the learning "process" but was
not-superior to traditional methodsfor imparting knowledge.

365.-, Swift, ,J. Nathan & hooding, C-. 'Thotas. (1983),Interaction
wait time feedback and questionitig instruction" on.' middle. ,

school' science teaching. Journal of Research in Science.'
Teaching, 20, 721-730. w

The effects, ofincreaSing middle scUool teachers' (N..40), wait
time on 'general, questioning skills-in science teaching, was -

evaluated using 'fOur groups (10, teachers each): control
groupie eiving printed guides'on discussion /techniques; group
using-arf electrAnic feedback device; group using both guides
and feedback deiricp. Wait tithes were increased to about three
seconds. The device improved quality of teacher questiont'and

'student contribution's. (SedondatY)

366. Symington, David.,%J. '& White, Richard- T. (1983). Children's
explanation (-41 natural phenomenon. Research in Science'
,Education, 13, 73-81.

Students were asked to explain why, an explanation of a natural
phenomenon (given earlier class by another student) was
correct or incorrect. Often, children changed their mind as a
result of this process. (Elementasy)
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'(1983). Factor's t4at influence the science learning of eighth

'sradi students in = Santa Catarina State (Brazil) public
schools. Paper presented at the-Annual Meeting of the National
Association for 'Research in Science Teaching, DaMas, TX.
`(University -of Iowa)

As',seervin the literature, researchers have discove ed. that
cognitive science achievement can 'be influenced by a complex

), set independent factors; and this -Study examined the
general picture of science achievement at the eighth grade
10;e1 and _how some of those independent factor* actually
worked in a setting like the schools of Santa itarina.
(Secondary)
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368. Talton, E. Lynn. (1983). Peet and classroom influences' on
attitudes toward science and achievement in science among
tenth grade biology students. Paper presented at the Annual
Meeting of the National Association for Research in Science
Teaching, Dallas, TX. (University of Georgia)

Attitude'and achievement measures of the students from 701
biology classes. were collected at the beginning, middle, and
end of the 1980-81 school year. The data indicate'that there

4 was a significant relationship between stgdent attitudes and
Classroom climate and attitudes toward science' at the middle

.bf the year. (Secondary)'
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369. Tamit,Pinchas. J.M83).'..*Cognitive preferences 0 Jewish and Arab
%high. school students Who studied an inquiry oriented biology
curicuium 'for several years. ;Research, in Science And
Technological Education,-1, 17-26.

Biology Coinitive Preference Inventory taken by grade 12-
JewAh. (N=406) and, Arab 0..297) biology majors revealed
similarities betieen cognitive preferences, achievement, and
,background Both groups bechme oriented toward
prindiples/questioning rather than memorization. (Secondary)
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370. Tamir, Pinchas. 0.983). TeaChers' self report as an alternative
strategy for the study.of classroom transactions. Journal of
Research in Science Teaching, 20, 815-823.

ome

,The Self Lesson :Report Form (RAF) was described here and
designed as an alternative to ditect classroom observation'or
to commonly Used 'questionnaires in which students and/or
teachers report 'on gencraL,practices used in their classes.
.(Secondary.)
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371. Tamir, Pinchas. (1983). Ingbiry and the science teacher. Science
Education, 67, 657-672.

teaching science as inquiry has been shown to 6e an
'effective method of instruction, it has not gained much
prominence as a technique. Evidence from research suggests
that an effective remedy here is to instruct preservite
teachers in the techniques of inquiry teaching.
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preferences in sciencelearning. Paper presented the Annual
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Fifty-four studies of cognitive preferences in science were
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scores,- effect sizes, correlations and factor- analysis.
(Secondary)

373. Tate, Richard & Burkman, Ernest. (1983). Interactive effects of
sourceof direction, allocated time, reading ability, and
study orientation on achievement in high sc1ool science.
Science Education, 67, 51.5%-,522.

Data'from a national field test of the Individualized Science
Instructional System' (ISIS) were, used to assess student
performance against classroom management approaches. Four-way
analysis' for interactions revealed that -only source of
direction and allotment of time were significantly linked to
students achievement. (Secondary)

4

,

374. Thelan,gLeverne ,(1983). Values and valuing in science.
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Present-day science curricula attend to the knowledge aspects
of science but almost totally neglect redl world issues.
Science curricula should include a balanced approach between.
knowledge,and social issues.
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376.

Analysis showed a significant aptitude-treatment interaction
with reflectivity-impulsivity x treatment interaction.
Students who exhibited reflective reasoning patterns achieved
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more successful in answering classroom discussion questions
and,received positive feedback as a result. Students were
more successful in 'high-control classrooms. (Elementary)
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s. Paper
ssociation
Australian

7

The, purpose of the study was to investigate changes in
discourse.attributable to the use of an extended teacher,wait
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reasoning. The results indicated that teacher wait time
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average of 1.9 seconds to an average of 4.4 'seconds.
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A science curriculum awes designed to improve students'
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education- research to 'Address adequately the textbook as a
'learning variable; and, drawing on research concerned with -

discourse wcomprehension,, suggested, a paradigm within which
content of textual instructional materials could be analyzed
and evaluated, *

380. Umelo, Xhthony Nwost. (1983). A survey of environmental
perceptions and knowledge of otnvironmental issues-possessed by
science and ,non- science educators. in Nigeria. Disse *tation
Abstracts International, 43, 3281-A. (American University)

Conclusions drawn from the study were: (1) that perceptions
of environmental issues among educators who were academically
oriented towards science did not depend ontheir knowledge of
environmental issues; .(2) that among educators who were not
academically oriented _towards science, perceptions of
environmental issues were related to. their knowledge of
environmental issues. ege)

381. Vachon,.Itira K. klianey, Richard E. (1983). Analysis of concepts
An an eighth grade scieAe textbook. School Science and
Mathematics, 83, 236-245.

This study was conducted to determine the cognitive demand
made by an eighth-grade science textbook. Reasoning patterns
and science concepts were listed and compared. It was 'found
that concrete reasoning was required more often than formal
reasoning, but soma points of difficulty for students who were
not formal reasoners were noted. (Secondary)

*AP
382. Valdesolo, Ernesto Tino. (1983). The effect of bilingualism on

the ability to formulate scientific hypotheses. Dissertation
'Abstracts International, 44? 1410-A. (Boston University
School of Education)

The major 'findings were: (1) Hypothesis formation waq a
process skill that could be improved through training, and (2)
Improvement in the ability to formulate scientific hypotheses
was equally significant- along bilingual and monolingual
students. (Secondary)
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383. Van KoeverinF, Thomas E. 6,Sell, Nancy J. (1983), An ilnalysiF of
the effectiveness of energy'education workshops for teachers.
Science ducation, 67, 151-158.

Teachers tend to teach topics n which"they are knowledgeable.-
Well plated workshops can enlanceteachersi knowl dge.and add'
to t e variety of topics they teach. An attem t is made to
tdent fy topics that shouid or should not be emphasized in
workshops for elementary and junior high sctool science
teathers. 4'

('384. Voilker, Alan M. & Miller, Jon b. (1M). Ouilding predictive
,,atodels with log-linear analysis. Research worksho* presented
'at the Annual Meeting of National Association Tor Researcht*
in Science Teaching, Dallas, TX. (Northern Illinois
University)

This seminar prepared science educators to use log-linear
analysis in building predictive models

witAPVcrosltelassifieational data.

385. VoSs, Burton E. (1983). A summary of research
education - 1981. Science itcation, 67, 287-413.

n Dgiena.e

N400

Thig gthor reviewed r4search,published in 1981 and presented
his findjlegs using the major categories of previous. reviews
including Cognitive style, Piagetian studies, student
charAgteristics 'And learning, teacher strategies and learning,
teacher use of instructional 'materials and, learning, Ir"-
instructional technology, ,evaluation,. curriculum ,researeh,
teacher education and science supervision. (Thanks for your

-help - ed.)

/-
%") c44386. Voss, Bunton E. & Akinmade, Christopher. (1983). An

investigation of the attitudes and perceytions of junior high
school students toward science courses. Paper presented at the
Annual Meeting of the -National Association for Research
Science Teaching, Dallas, TX. (University. of Michigan)

K.)

The results indicated that seventh grade students were
significantly more motivated toward school and toward science
courses than were nth grade students. Although attitude'
toward school was found to have a dominant effect on attitude
toward science courses, the former variable did not account
for all the variation in attitude toward Science courses.
(Secondary)
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387. Wagner, Paul A. (1983). The nature of parpdgmatie shifts and
the goals. of science education. Scienc'e Education, 67,
605-613

5'

%.k

r.

If students areto leaZn science* provision must be made for
them to acquire 'linguistic Competewe in the paradigm;
suitable behavior patterns -to the research paradigm and a
critical spirit to the claims of tie paradigm; .Curricula must
Ile designed that incortorate these three ?conditions.

38S. Walberg, Herbert J., scarella, Ernest. T., Junker, Linda K.,
Geneva, D. & Bo i ger, F. David. (1983). Voluntary
activities in science durini? 'early adolescence. Science
Education,, 67, 13-24.

Several types of achieVement or production are significantly
linked toithe amount of voluntary science activity in which a
student engages. (Secondary)'

cN .

389. Walford,- Geoffrey. (1983). Science axtbook images and the
wproductioti,of sexual divisions in society. Research in
Science and Technological Education, 1, 65-72.

An analytic framework for clarifying the problem with possible
affirmative action is proposed with the goal to reduce sexism
in science 'textbooks. While there is agreement about the
extent .of sexism .found in the books, there is some confusion
as .to the best method' of changing it.

390. Waterman: Margaret A. (1983). Understanding the nature of
scientific Icnowledge: Interviews with.college students. Paper
presented at the Annual Meeting of the National Association
for Research in Science Teaching, "Dallas, TX. (Kenyon
College, Gambier, OH)

This work is based on recent evidence fr2m conceptual, change
research in science and mathematics education which suggests
that an individual's beliefs 'about knowledge may play a role
in what that individual chooses to learn and haw. The results
of this study can serve as foundation for study of
interactions between epistemological positions and
learning/achievement. (College)



O

Bibllography 103

391. Waterman, Margaret Ann. (1983). College biology students'
beliefs about-scientific knowledge: Foundation for study of
epistemological commitments in conceptual change. Disseteation
Abstracts International, 43, 2303-A; (Cornell UnAvexsity)

Beliefs about scientific knowledge of 691 biology students at
Cornell were assessed by means of a survey, each of whose
items reflecW one of two theories of scientific knowledge:
hypothetico-deductive (discovered) or', conceptual change
(constructed). Changes in mean response of students to survey
items from p:*- to posttest were significant for .many items.
These change and students' lack of awareness of them are
discussed within the theoretical framework of conceptual
change theory of "gaming. (College)

s

392., Watkins, Willard Eugene. (1983). An analysis of the patterns of
science education in etrop Z, tan, small town and rural
secondary schools Arkansas and 'their relationship to
stlidents' achievement in.,scienee..... Dissertation Abstracts'
International, 43, 3281-A. (Kansas State University)

The more "metropolitan" a school is, as defined by this study,
the higher the student's achievement, as measured by the SRA
science test. In addition, the number of cience courses
offered by a school was foundirto be inversely related (fewer
classes predict higher achievement scores) . to student
achievement in science, when the school's demographic setting
was. controlled. (Secondary)

,.

393. Watts, D Michael & Gilbert, John K, ( 83). Enigmas in school
.science: Students' conceptions for cientifically associated
words. Research in Science and Technological Education, 1,

Students conceptions of the words "force" and '"energy" here
examined using the interview- about- instances approach.
Implications

are
science ins,truction and instructional

strategies are discussed based on findings that many students
have views of theSe concepts that were different from accepted
scientific views.
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(394; Waugh, Michael L. 6 Yeany., A.isseil h. (1983) r The effects of
computer managed diasnostietteteng, on science achievement for
students of varying levels of motivation and ability. Paper
presented at the Annual Meeting of the Nthtional Association
for Research in Science Teaching, Dallas, TX. (University of
Georgia).

k

The results of this study indicated that computer managed
diagnostic ,testing: was an effective and efficient means of
increasing immediate science achievement, and that the eiTeot
was consistent across levell; of motivation and ability. In
regard to sybsequent achievement; the earlier diagnostic
testing experience ...appeared to have. negatively influenced
achievement,- possibly because of a dependence on the
diagnostic /feedback. (Secondary)

395. Wavering, Michael J.', Birdd, Donald & Perry, Bruce. (1983). The
perforthance-of students in grades six, nine and twelve on five
logical? spatial and formal tasks Paper presented at the
Annual Meeting of the NatiOal Assoclation for Research in
Science Teaching, Dallas, TX/ (Easterelentucky University)

Approximately 100 students in grades six, nine and twelve were
interviewed individually on five of Piaget's tasks. The data
show that only 54% of the subjects passed the Concrete
operationil seviation task, less than 20% scored at the .

highest, level on the'projective space' and measurement group
tasks, and only 9% or less scored at the formal level on the
separation and control of variables or proportional reasoning
tasks. (Secondary)'

396. Welch, Wayne W. (1983). Experimental inquiry.and naturalistic
inquiryj An. evaluation. Journal of Research in Science
Teaching, 20, 94-103.

Naturalistic and experimental inquiry methods ih educational
research and evaluation were described and compared, using
illustrations .from two science_education research projects.
Several strengths and limitations of each inquiry style were
identified. The author suggested that investigators. consider
both paradigms in planning research and evaluations studies,
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397. Wells,' Dorothea Swart. (1983). The development of a for
.desiping logiCally sequenced biology curricula. Dissertation
Abstracts ;,International, 43, 3805-A. (University of Houston)

The conclufion.drawn from the Jtuestionnaire was that a logical
sequence Of ,Incepts was developed. The 'proposed. model
provided' mean for developing and presenting a unit, showing
.the intertelati nship of the parts and providing the structure
needed fo:lea ing. It avoids presenting data to §tudents in
an atomized 'fear (Secondary)

398. st, Leo H.T. & ":Pines, A. Leon. (1983). How "rational" is
rationality?. Science Education, 67, 37A39.

Inconsistency in the arguments regarding the rationality
factor associated with conceptual 'changes by *learners, are
cited as support,for an argument that anceptpal changes may
be the redult'of one or more nonrational factors as'well.

399. White, Richirdl-T. (?83). Re*earch in science educatioa: The
'past. ten' Years and the next five. Research in Science
Education, 13,'\-1-.8. 4

,

Research . amp as s, has shifted ,away from the 'mode of
instruction and toward the state of the learner rqflecting the
rise inn Filigit'S influence: An increasing empWtsis on the
iffective.aspects of instruction was' also noted.

460. ation:Wideen7 Marvin. F. (1983). Research' science teacher ed
A review aird:,-eritique. Paper presented at iiii7X71Tua eeting
of the Nat441ssociation.for,Research in ScAtnce Teaching,
Dallas, TX..(Simon-Fraser University, Burnaby, C, Canada)

.
/

, . .

Most studies- did not address the complexities ofthe process
and for the mast part ignored the social and political
contexts. Recommendations includp,wol4ki4 toward a more
liberal methodology, seeking, a 11:lori subseantial andlmeaningful
conceptualization, and addressing questions associated with
goals, the pOlitIcal andisbcial context, and the effectiveness
of program elei4nts.
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401.1, Willett, John B., Yamilshita, June J.M. f Anderson, Rona
\

'd D:

(1983). A meta-OalYsis.of instructional systems applies ;II

science teaching.4ournai of Research in Science ;Teaching,.` ZO,
4 a 405-417. _. ,

,
,

. ;yam

t '.7.

The meta-analysis .of 130 research studies on ..effeCts ,H.
instructional systems used in science teaching were ,exami
and included audio-- tutorial,, computer- linked, individualized
and media-based idstructional systems,.. personalized systeM. o ''A
instruction, mastery learning self- directed study, prOgyamied
learning, source papers, an tiiam,teaching. On average, these

4 system, produced one-ten of aN, standard deV'iation better'
peTformance than 'traditional science, teaching.

402. Williadi>Richard L. 8 Yore, Larry D.', 1983). The effects of
content, color, visuals, -and page out on elementary
students' ability to read science matey ls. Paper presented
at the Annual Meeting of the National Asso ation for Research
in ecienceipachipg. (University of Victoria, B.C., Canada)

Using6the Cloze method for measuring r'eadabil ty, the current
study quadtified the relationships between pa format, grade
level, sex and the science content -areas f biological
science, physical science and earth science,- implications
for textbook writers and publishers were that s ence reading
materials should be produced with more\ attention to
readability and sequence of developmental reading skills.
(Elementary)

.1

403. Williams, Robert T. (1983). The science, teacher shortage in.
North Carn.lina: Facts and myths. Science Education, 67,
479-488. .

l .

Ak
Much o the data regarding the shortage of science teachers is
mislead' ,unless taken in context. Recbmmendations to assist
in alleviating science teacher shortages. include the
application.of pressures in the appropriate sectors of society
and government.

404. Willson, Victor L. (1983). A meta-analysis of the relationship
between science achievement and l' science attitude:
Kindeygarten through'college. Journal of Research in Science
Teaching, 20, 839-850.

0
A meta-analysis of research results for correlating science
achievement and attitude. was condUcted, utilizing 43 studies
with 15 variables coded for each correlation found in each
study (yielding 280 coefficients). Casual ordering results
support achievement causing attitude in grtides 3 to 8 and
mixed results thereafter.
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405. WilEson. Victor L; (1983). Adding results to a meta analysis:
Theory and example. raper presented at the Annual Meet,ing.of
the National Association for Research in Science Teaching,
Dallas,-TX. (Texas A & M University)

.Meta-analysis has been used as a research method to describe
bodies of research dati. It promotes hypothesis formation and
the development of. science education laws. The results shown
here suggLSt how new findings ,compl'erant the previous
meta-analysis and extend its conclusions:

406. Wilson, Gwendolyn Owens. (1983). Hemispheric dominance and
student performance in an engineering-gedphics course.
DiSsettation Abstracts International, 43, 2952 -A.. (University
Of Tennessee)

p

The findings of this study were that right-biain students
performed better than left-brain students in an enginkring
graphics class, and integrated-brain females performed better
than integrated-brain males. (College)

407. Wilson, John T. 2(1983). Relationships between motivation and
achievement of 17 year olds in science. Paper presented at the
Annual Meeting of the National Association for Research in
Science Teaching. (University of Iowa)

Selected questions in the affective and cognitive area from
National Assessment'of Educational Progress were subjeCted to
a secondary analysis. The result included the identification
of two different sets of factors or motivators, one for boys
and one for girls. (Secondary)

408. Wise, Kevin C. & Okey, ,James R. (1983) : A meta-analysis of the
effects of various science teaching strategies on-achievement.
Journal of Research in Science Teaching, 20, 419-435.

The meta-analysis of 160 studies concerning teaching
techniques were examined and includ9d questioning, wait-me,
testing, focusips, manipulation, presentation approach,
inquiry/discovery, audio-visual, and teaching direction. On
an average, these techniques produced one-third of a standard
deviation improvement over "traditional" techniques.
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409. Wise, Kevin C. & Okcy, James R. (1963). The .impact of
.

microcomputer based instruction on student achievement. Paper
presented at the Annual Meetin o

Ec
f the National Association

for Research in'SciencefTeaching Dallas, TX. (University of
Georgia)

...J

This paper provides an analysis, of student 'achievement
outcomes- (both cognitive affective) 'attributable to
microcomputer based inst ion. The magnitude of effects
were examined using they echnique of meta-analysis for those
repo is that provide adequate .data. Comparisons of
ins ructional effects for micr000mputert and large main frame
c puters were made.

410. Wollman, Warren. '(1983).,,Models and procedures: A classroom
.study of, teaching for transfer. School Science and
Mathematics, 83, 122-132.

A teaching strategy explicitly designed to promote,transfer
using the pendulum and balance beam procedure suggested that
about half of the students could acquire in brief time a
procedure- for transferring knowledge to novel tasks.
(Elementary)

411. Woolley, Thomas W./ti Dawson, George 0. (1983)..A follow-up power
analysis of, the statistical tests used in the Journal of
Research in Science Teadhing. Journal of Research in Science
Teaching, 20, 673-681.

These ,authors examined power-related changes that, have
occurred in science education research over the past decade.
Guidelines for reporting minimal amounts of information for
clear/independent evaluationi of research resul.ts are
presented.

11.

412. Wright,, Emmett L. d Caterina, Michael A. (1983). Development and
validation Of a bargaining., cohesion and cooperation
environmental deasion-making attitude assessment instrument.
Paper presented at the Annual Meeting of the National
Association for Research. in Science Teething, Dallas, TX.
(University of'Maryland)

This 'study reported on the development of the Decision
Making Attitude Assessment Instrument. A reliable instrument
was developed which can be used by classroom teachers and
researchers to assess the environmental decision-making
attitudes of bargaining, cohesion, and cooperation of college
students. (College)
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413. Wager, Robert E. (1983).
teaching A-42 science.
Teaching, 20, 577 -588.

4,

The, imp6ttancc of terminology in
Journal of Research in Science

A series-of' 'textbook Investigations indicated that more Ilep
words/phrases are introduced than in a s.imilia.;41fyame as'
foreign, languages are studied.

4 414.. Yeany, Russell H. & Miller; F. Ann. (1983), Effects of
'diagnosty/remediail instruction on science, learning: A meta
analysis. Journal of Research in Science Teaching, 20, 19-26.

This analysis indicates that instruction significantly and
positively, influences science achieVement, but that there is
no clear indication that use of prescription/remediation in
addition to diagnosis brings about significant additional.
increases in achievement.

415. Yeany, Russell H. & Porter, Charles P. (1983). The efieCts of
using two and three7dimensional models'on science achievement
of students with varying levels of ast11117i13171.7y, cognitive
Aevelopment and gender. Paper presented at the AdnualMeeting
of the National Association for Research in Science Teaching,
Dallas, TX. (University of Georgia)

The following conclusions were drawn from this study. First,
the combination of two- and three-dimensional instruction
appeared to have been the most effective strategy. Second,
formal operational' students' tended ,to score significantly
higher than less-than-formal operational students. Third, ,

spatial visualization ability had little relationship with
achievement. (Secondary)

416. Yore, Larry D. (1983). The effects of cognitive development, age
and' inquiry strategy on elementary students' science
achievement. Paper 'presented at the Annual Meeting of the
National Association for Research in Science Teaching, Dallas,
TX. (University of Victoria, Victoria, BC, Canada)

. Age and cognitive development offlearners were assessed for
151 elementary school students in gritdes one, three and five.
The study suggested that by age eight or nine years students
possess the lqgical structures required by structured
inductive and semi-deductive teaching/learning strategies.
(Elementary)
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417. ,:i]akari, Omar Muhammad M. '(1983). A comparison Veiween the
effects of specific behavioral objectives versus study
questions on learning of undergraduate Saudi Arabian biology
students. ,Dissertation Abstracts International, 44, 452-A.
(Florida State University)

Students with study questions performed significanViy higher
than students without study questions on a posttest given

.during the last day.of instruction and on a retention test
given:vek later. It was concluded that study questions

' should bk.employed as a preinstructional strategy. (College)

418. Zebrowski, Jr., Ernest. (1983). College science textbook
publication: A look at the sociological mechanism. Science
Education,' 67, 443-453.

Many of the "sociological mechanisms" which shape the science
textbooks in use in college are in conflict with each other.
Thus, these textbooks are often thg result of many
philosophical and conceptual compromises(College)

419. Zeidler, Dana Lewis. (1983). Identifying mediating factors of
moral reasoning in science education. Dissertation Abstracts
International, 43, 26230A. (Syracuse University)

The.purpose of,this study was to investigate to what extent
and how such factors as knowledge of content, attitudeS,yalne
commitment and past experiences mediate :the formation of moral
judgments on science 'oriented moral dilemas, (College)

420. Zurub, Abdel Rahman &' Rubba, Peter A. (1983). Development and
validation pf an inventory t1 science teacher needs in
developing countries. Journal of Research in Science Teaching,
20, 867-873.

je, +

The development and validation of an inventory designed to
identify the needs of science teachers in developing'natibns,
particularly the Arab countries, was described and based on
the instrument, Science Teacher Inventory of Need.
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421. Zurub, Abdel Kalman & ilubba, Peter A. (1983): An alt':,essment cf
need among secondary' level Jordanian science teachers. Paper-.
presented at the Annual Meeting of the National Association
for Research in Science Teaching, Dallas,- TX. (Southern
Illinois University)

.

The piirpose of this study was to identify the most prevalent
seeds perceived by Jordanian secondary level science teachers.'
The Science Teacher Inventory of Need (ST/N) was developed and
used for that purpose. Conclusions were drawn as to the
inservice needs. of Jordanian Science teachers. (Secondary)

4

422. 'Zurub, Abdel Rahman A. 83). An assessment .of need among
secondary level Jo avian science teachers. Dissertation
Abstracts International, 44, 130-A. (Southern Illinois
University at Carbondale)

Analysis, showed that Jordanian secondary level science
teachers perceived needs which they shared and perceived needs
which were specific to the subgrbnps when using the" Science
Teaching Inventory of Need ('STIN) instrument. -(Secondary)
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