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NOTES FROM THE FNITOR:

o All of the pub11shed reports cr1t1qued in thls 1ssue dzal with

some _aspect of teacher education. Some involve preservice teachers

and their courses while others are focused on in=service-teachers.

Andersen-et al. explored preservice teachers' -understanding of -the
nature of science. James and-Crawley -exaiined. Jlaboratory skills __
needed for effective science instruction whether these are. acqu1rea in

e e g ————— P _ - -3 =T __

science courses cor._science_methods experiencess -Zeitler. looked.at -the

science_ Backgroimde of e]ementar? teachers as we]l as- other factors

methods ‘courses on_ thesc varlaB]es. In. anotﬁer art1c1e, tawrenz

evaluated and compared different inservice formats on teacher

attitudes. Atwood and Oldham investigated teachers' views on

mainstreamed- students in science classes. Munby studied teacher
beliefs and the1r role -in-his/her behaviors. Crow and Barufaldi
reported on- a program- designed to prepare elementary teachers to
become earth science teachers. . Dreyfus et-al. studied Israeli

teachers' concerns related to a high school biology project:

Hh11e the focus of the research var1es from study to study, a]l

can be said to relate to the improvement of- science teaching in both
e]ementary and secondary classrooms although the impact is more direct
in some repcrts than in those of the preservice studies.

Fafricia E. Blosser
Editor

Stanley L. Helgeson
Associcte Editor
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Andersen, H. 0., H. Harty and K. V. Samsel. “"Nature of Science,

1969.and 1984: _Perspectives of Preservice Secondary Sciance

Teachers." _School Science and Mathematics, 86 (1):  43-5p,
January 1986. ! )

Descriptors==*Comparative Analysis; *Comprehension; Higher

Education; *Preservice Teacher Education; *Science

Education; *Science Teachers; Secondary School Teachers;
Teacher Attitudes

Expanded abstract and analysis prepared especially for 1.5.E. by

Lynn Dierking, Howard County, Chamber of Commerce, Columbia; MO.

Purpose

~ The purpose of this article was to describe a comparat:ve study
exploring preservice teachers' understanding of the nature of science.
Results of an earlier study conducted in 1969, in which 24 preservice
teachers were administered an instrument called the Nature of Science
Scale (NOSS) were compared to the results of 21 preservice teachers
who were administered the same instrument in 1984. The 1969 study was
based on a study by Kimball (1967) in which he determined a "Model
Response” for the NOSS (which he developed) by administering it to 712
science majors; science teachers;, and philosophy majors. Since 1969,
the science teaching certifiction requirements had changed and there

had bee: a real effort to integrate the “understanding of the nature

of science" into the preservice curriculum. Kesearchers wanted to
determine whether any changes in the “understanding of the nature of
science” had occurred in 1ight of these changing certification

requirements. The primary question was, how do the 1969 and 1984
preservice teachers compare with respect to their understanding of the
nature of science? A secondary question was. to what extent did the
1984 group of preservice teachers agree with the Kimball (1967) "Model
Response?

Rationale
This research study was based on the premise that science

teachers nead to understand the nature of science because it is their

s




responsibility to convey this understanding to their students. It was
felt that because of the importance of this goal teacher educatorsr
need to determine occa51onally the conceptualization that students who
graduate ?rcm their programs with certification possess for the nature
of ecience. The authors felt this to be most 1mportart after
cert1f1cation requirements change and particularly when the changes
include a reduction in the number of required science hours as was the

case in thlS 51tuation.

Research Design and Procedure

In the present study; éé in éﬁé 1969 s study, the NOSS was
administered on the first day of class to students enrolled in the
"Methods of Teaching ngh School Sc1ence" course.r An alpha internal

consistency reliability coefficient was calculated.i Face, content,
and construct validities were established both qualitatively and
quantitatively by way of extensive field testing and later published
studies. The average scores on each 1tem of the 1nstrument for the
group taking the test in 1984 (N 21) was compared with the average
scores on each item for the group taking the test 1n 1969 (N 24)
The 1984 item responses were also compared with the Kimball Model
Response Scores. T-Tests and the Mann-ﬂhitney U-Test were utilized
for these comparisons. The NOSS was not administered to students
after the Methods course in which the understanding of the nature of

science concepts were 1ntegrated.

Findings

Results o? the analy51s 1nd1cated that the 1984 preserv1ce group
was 51gn1f1cantly higher than tﬁe 1969 group. The students average
score was still lower than one might hope of students soon to be
pract1c1ng teachers, however. The 1984 student group was

51gn1f1cantly more 1n ag-eement w1th Kimball s Model Response Score on
24 of the 29 items than was their 1969 counterpart.

N



The researchers made two major 1nferences to expla1n these
results 1) Secondary preserv1ce programs may be attract1ng more
mature students with a better understand1ng of the nature of science,

and 2) ‘Science 1nstructois ‘may be providing students with instruction
that provwdes the student a better sense of the nature of sciénce.
The authors suggest that more than sc1ence courses may be requ1red to
provide thlS understand1ng of the nature of science and propose that
Kimbal1l" s (1967) recommendat1on to 1nclude ph1losophy of science

courses in the curriculum be implemented.

ABSTRACTOR'S ANALYSIS

It is cr1t1cal that sc1ence teachers understand the nature of

should Be a requ1rement necessary to rece1ve profess1onal
cert1f1cat1on. Th1s understand1ng can not be superf1c1al but should
be so much part of the teacher's reperto1re that 1t 1s d1scussed

for students by tie 1nstructor s owWn ut1l1zat1on of the
processes of sc1ence. Because of 1ts 1mportance, it is essent1al that
sc1ence educat1on research 1nclude the 1nvest1gat1on of the
understand1ng of the nature of science on the part of students and
teachers.

] Th1s research study was an attempt to explore th1s top1r,
part1cularly 1n ]1ght of current trends to reduce the sc1ence
requ1rements of preserv1ce teachers, a trend st1ll occurr1ng ir
coiieges of educat1on across the eountry desp1te ¢11 the "cr1s1s in
science educat1on rhetoric. The authors chose to compare the results
of a 1984 preserv1ce group w1th those of a 1969 preserv1ce group on an
instrument that has been well documented for validity and reliabiiity;
the Nature of Sc1ence Sca]e (NOSS)

The results obta1ned in this study 1ndicated that the 1934
préserv1ce group performed sign1f1cantly better on the 1nstrument than

did the 1959 preservice group, desp1te the fact that the science

requ1rements for cert1f1cat on had been reduced.r The authors seemed

surpr1sed by th1s f1nd1ng and suggested that perhaps students

attracted to preservice programs are more mature and have a better
5
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1nstruct1on has 1mproved and 1s prov1d1ng students a oetter
understand1ng of the nature of science.

7 Actually, these explanat1ons seem very plaus1ble and, 1n faet
led the abstractor to quest1on the val1d1ty of the results of th1s

the beg1nn1ng of the study was a correct one. The average age of
students in the 1554 group was two years h1gher than the 1969 group
and more than half had already earned a bachelor's degree. Th1s group
also conta1ned a larger proport1on of graduate students than d1d the
1969 group. These reasons alone seem to suggest that the groups ﬁéy
sc1ence educat1on that a student in college in 1984 poteht1a.ly had,
compared to the offer1ngs for a student in college in 1969, it seems
unl1kely that the groups were equal.r It 1s much more l1kely that the
1984 preserv1ce group had encountered an 1nqu1ry based sc1ence course
in the1r pre-college career than had the 1969 group, which probably
was a Tew years too old to reap the benefits of the National Science
Foundat1on-fundéd 1nqu*ry-oased curr1culum proJects.r Therefore, it
seems d1ff1cult to general1ze in th1s part1cular study about the
relat1onsh1p between the reduct1on in preséFVicé science requ1rements
for cert1f1cat1on and the students"' understand1ng of the nature of
sc1ence.7
Another approach to th1s study would have been to also adm1n1ster

the 1nstrument after complet1on of the methods course so that a
pre»test, post-test des1gn could have been ut1l1zed. Th1s would have
enabled researchers to also assess the effectiveness of 1ntegrat1ng
nature of sc1ence concepts into the methods course: Th1s des1gn could
be used to determ1ne three results' 1) the two groups uﬁaéfsfaﬁaiﬁg
of tﬁe nature of science could be compared at the beg1nn1ng to ]
determ1ne how equal they were; Zj the d1fference between students
understending of the nature of sc1ence at the beg1nn1ng of the methods
course could be compared to the1r understandlng at the end of the )
course, and 3) 1f the groups were equal, their posttest scores and
gain scores could be eompared.

, The abstractor would agree Wlth the researchers suggest1on to
1nclude a pﬁ1losophy of science component 1n the curr1culum,

cons1der1ng Kimball's (1967) f1nd1ng that ph1losophy majors'
6
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responses were signif1cantly more like the literature-generated model
respunses than were those of sc1ent1sts or teachers. Many of the

required survey lecture courses and even laboratories; if they are t0o

cookbook may not give the students the opportun1t1es to actively
engage in the processes of sc1ence. A ph1losophy course requ1ring
1nquiry and analyt1cal th1nk1ng may be able to provide such
experiences.

It is 1mportant tu remember also that test1ng preserv1ce
teachers understandina of the natiure of sc1ence is only one aspect of
th1s 1mportant area of research. Some faSC1nat1ng research Beiné ]
conducted by Lederman and Bruger 11985) and Lederman (1986) is test1ng
the untested assumpt1on certa1nly held in this study, of a pos1t1ve

relat1onship between teachers concept1ons and changes in studerts

conreotions of science, Secondly, and more 1mportantly, th1s research
is attempt1ng to 1dent1fy classroom var1ables that are related to

changes in students'’ concept1ons of science.
Interest1ngly enough th1s research seems to ind1cate that

the content1on that changes in students concept1ons of sc1ence are
related to their teacﬁers concept1on of the nature of sc1ence.7 These
f1nd1ngs do suppurt the 1mportance of.modelnng the nature of sc1ence
to students. It seems that it 1s not enough for a teacher to have an
adequate concept of the nature of sc1ence as measured by a paper and
penc1l test, he or she must be able to communicate that understand1ng
to students.

B F1nd1ngs d1d suggest that certa1n teacher behav1ors and classroom
cl1mates correlate with students understand1ng of the nature of
science. The e correlat1ons were found with teachers that had
frequent 1nqu1ry-or1ented sess1ons with l1ttle emphas1s on rote

memoryirecall and seat work Lederman (1986) suggests that th1s '

level Enowledge. In th1s study, these lower level understand1ngs were
determ1ned to have l1ttle correlation with students concept1on of
sc1ence while stress on h1gher level understand1ngs and 1nqu1ry were

strongly associated with changes in students® conceptions of science.
7
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1t is clear from this study and others, that investigating the
understanding of the nature of science is a complex issue.
Researchers have only begun to explore the complexities which may very
well require some changes in our present concepts of Science
education; |
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Jéﬁéé;,ﬁé Ki Saé ?;”t; @rawiéy,, Laboratory Teach1ng Sk1lls for

Secondary- Science Teachers: Coming to Grips with the Problems

of Laboratory Instruction." School Science and Mathematics,
85 (1):  11-19, 1985,

Bescr1ptors--Methods Courses; Sc1ence Educat1on Science

Teachers; Secondary Education

Expanded abstract and analy51s prepared espec1ally for I S. E by

Richard-A. Duschl, Department of Curriculum and Instruction,
University of Houstons

PHE:::::

The 1dent1f1cat1on of laboratory teach1ng sk1lls wh1ch enable
sC1ence teachers to be more effect1ve in the teach1ng of laboratory
sélénéé is the pr1nc1pal focus of the article. The authors ask, "Hhat
1s needed? Where is it to be acqu1red’" A secondary purpose is to
refute cla1ms concern1ng the assumpt1on that teachers ga1n preparat1on

for laboratory teach1ng from college level science courses which
requ1re laboratcry vxperiences.

Knowledge of subJect matter and of how sc1ence relates to the
personal and soc1etal needs of students is not, 1n and of 1tself a
sufficient knowledge base for secondary léVél sc1ence teach1ng. G1ven
the ex1stence of such knowledge, it does not follow that a person will
be able to des1gn and 1mplement mean1ngful 1nvest1gat1ons.r
have had the net effect of reduc1ng both the qual1ty and quant1ty of
laboratory exper1ences in college science courses which are appl1cable
to teach1ng secondary level sciénéé. Spec1f1cally, 1ncreased costs
have forced the el1m1nat1on of lab sect1ons either for all students or
for non-maJors. Next, advances 1n sc1ent1f1c technology 1ntroduce

in secondary school science programs., F1nally, management of large
laboratory teach1ng programs has resulted in the hiring of lab

| =Y
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aSS1stants and staff technicians to perform bas1c operat1ons, thereby
deny1ngrsc1ence student teachers the opportun1ty to practice such
basic skills.

Research Design and Procedure

Efféiié at t the Un1vers1ty of Texas at Aust1n and at Kansas State

University have been taken to understand the basic skiiis science
teachers need to teach 1ab science effect1ve1y. Beg1nn1ng 1n 1973

James and others have carr1ed out a research program which sought to
1dent1fy such sk1lls through the emp]oyment of survey techniques

1975) S1m11ar]y, Bartholomew and Crawley (1980) have exam1ned
carefu]ly commerc1a] and 1nhouse 1aboratory manua]s workbooks,

demonstrat1on texts,,and textbooks to generate detailed descr1pt1ons
on how to perform 150 1aboratory sk1lls.

There is a pauc1ty of 11terature on 1aboratory teach1ng sk1lls
and o on 1aboratony techn1ques. From the studies cited above two
1mp11cat1ons emerge

1) teachers recogn1ze the 1mportance of the 1aboratory in

sc1ence teach1ng, and

25 science teacher educators shou]d address 1aboratory )

teach1ng sk1lls in instruction directed at both preservice
and 1nserv1ce teachers.

A descr1pt1on of what weu]d be cons1dered adequate preparat1or in
Taboratory teach1ng skills and techniques includes e1ght basic areas.
They are as follows:

A. Safety - m1n1m1z1ng the r1sk of 1nJury and the train1ng of
and d1spos1nu of hazardous substances)

Techn1ques - man1pu1at1ng equ1pment and mater1als tc best
ach1eve their functions (1.e., 1ocat1ng images in mirrors

oo
.
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c. Sc1ence process skllls - 0perat1ons by which facts,
(1 e., maklng 1nferences and recogn1z1ng aSSUmpt1ons
when inferring). o o
D. Dellvery - teaching methods and strat6§lés useu to begin,
carry out, and conclude laboratory 1nvestlgat10n (1 e:,;

E. Management - organ1zation of students, EGUlpmént, and
materials to foster learning in lab (i.e:, directing
class, §Faua, and 1nd1v1dual 1nvestlgat10ns)

F. Bevelopment - de51gn 1nvést1§at1ons, wr1te printed
materlals and procure laboratory equ1pment (i-e:,
preparlng self-paced learn1ng packets)

a remed1al nature (1 e., de51gn1ng take home exper1ments)

H. Evaluatlon - assess and Judge the e?fect1ve 2ss of
materlals, nethods, strategles, and performance of students

u51ng observatlonal ChECkilStS, anecdotal records, skllls

tests, attitude measures, and cognltlve tests)

Interpretations

National Science Teachers Assoc1at10n (NSTA) materials are
reconmended by the authors as resources to be used with Area A.
Safety, and Area B, Technical Skllls, "The NSTA s 'How to' series

prov1des cowslderable a551stance here" (p 17) Area C, Process

Skllls, is perhaps the most d1ff1cult area to teach. The experlencé ]
of the authors 1nd1cates that college sc1ence courses and profess1onal
educat1on courses devote little attent1on to the development of such
sk1lls. Ava1lable resources for teaching such sk1lls have been ,
developed for the preparatlon of elementary, m1ddle level, and Jun1or
hlgh teachers, but the authors stress, "1t is 1mperat1ve that all
teachers receive tra1n1ng in the use of science process skills." (p.

17, italics by authors).

11




De11very sk1lls (Area B) and many of the sk1lls in Areas E
through H are traditionally covered in science methods courses. But,
science methods course 1nstructors should make the effort to assist
both preserv1ce and inservice teachers in the transfer of the1r
know]edge and skill from the university classroom to the secondary
schoo] 1aboratory sett1ng. Yet foundations in the nature of science
and the nature of the learner are to be recogn1zed as essential areas
of tra1n1ng alsos

To address the various and sundry 1evels of techn1ca1 sk1lls
character1st1c of preserv1ce and inservice sc1ence, tra1n1ng may need
to be 1nd1v1dua11zed, se]f-paced, and prescr1pt1ve in nature:
G]ear]y, a well stocked lab fac111ty must be ava11ab1e for such
tra1n1ng. Science teachers should use the 1aboratory and with
1mproved laboratory teach1ng skills would be in a better position to
do so.

ABSTRACTOR'S ANALYSIS

A dom1nant focus of science educat1on s1nce the format1on of the
Nat1ona] Science Foundat1on (1n 1951) has been to emphas1ze the ro]e
of the "1earnEr as scientist" in science c]asses. Through the des1gn
of curricula and the 1mp1ementat1on of teacher tra1n1ng programs
address1ng such curr1cu1a, one maaor goal of tne NSF curriculun
progects was to engage students in a set cf 1nstruct1ona1 tasks wh1ch
would enable them to th1nk like a phys1c:st* chem1st b1o]og1st or
geolog1st (Erane, 1975 Dusch] 1985a) Two fundamental aspects of
the NSF ph1losophy of sc1ence education were the 1mportant role of the
1aboratoryllaboratory teach1ng and the teach1ng of science through
inquiry. '

Bne can make a very strong argument that the most dom1nant theme

in science educat1on over the past three decades has been learning
sc1ence through inqui ry (Schwab 1962; Heich K]opfer, A1kenhead and

Rob1nson, 1981; Conne]ley and F1nego1d 1977) For many science ,
teacher educators and science teachers, teach1ng science as 1nqu1ry is

synonymous with teach1ng laboratory science. Such a marr1age has both
positive and negat1ve 1mp11cat1ons for the teach1ng of science in

secondary schools.: The positive aspect 1s that students are do1ng and

1earn1ng science (Shymansky, Kyle and Alport, 1983); the negat1ve
12
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The del1neatlon of spec1f1c laboratory sk1lls by James and
Crawley is to be applauded. H1th1n the e1ght areas they have prov1ded
a comprehens1ve descr1pt1on of 1aboratory skills secondary science
teachers will need to teach laboratory science. In the sections to
fo]]ow, I w111 focus my comments on (1) an assumpt1on wh1ch seems to
be inherent in the 1ist of skills-that secondary science téachers need
to have a mastery of lab sk1lls across d1sc1p11nes, and (2) the
critical goa. of hav1ng prospect1ve teachers of sc1ence appreciate the
comprehens1ve and evo]v1ng nature of sc1ent1f1c 1nqu1ry.

Given the comprehens1ve nature of the 1ist - 62 items - 1t isn't
surpris1ng to th1s rev1eWer that sc1ence courses at un1vers1t1es and
co]leges do not adequately address such skills. I am 1nc11ned to
agree with the authors that 1aboratory skills ought to become a part
of science educatjon methods classes if guarantees can't be made that
such skills will be a component of preservice teacher's science
éaaéafiaﬁ; The breadth of sk1lls l1sted under the category 'Technical

skil]s. Advanced study is requ1red because 1t 1s in such classes that
students develop the investigative or techn1ca1 skills of the
d1se1p11ne.

Physics, chemistry, geology. and b1ology skills are all listed by
James and Craw]ey. Typ1ca]1y, future science feachers on]y pursue
advanced hours in one or, at the most. two d1sc1p11nef and yet the sum
total of science credits is still below the requ1remﬁnts for maJors.
Thus, seeking an alternative forrsc1ence teacher cra1n1ng programs
under such conditions is expected. The questicn of whethier it is
des1rable, however, is a debate for another t1me.

science teachers should be able to perform ]aboratory sk1lls across
a]] d1sc1p11nes. Cont1nu1ng the establ1shed gener1c role for process
skills in science methods classes is counterlntu1t1vé to Eontemporary
research results (Osborn and Freyberg, 1984)7and ]earn1ng theory
(Resnick, 1983) which suggest that learning in science occurs within
spécific content domains: Finley (1983) comments that the generic
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role of sc1ence processes in sc1ence educatlon programs may serve to

m1srepresent the nature of sc1ence and contribute to a Broader ]

cenfusion on the part of the ]earner seek1ng conceptua] conform1ty.
Hence, wh11e 1 support tne authors' pos1t1on that expertise in

]aborafory skills needs to be a mastered by science teachers, I do not
endorse the across-the-boardid1sc1p11ne approach that they suggest be

tra1n1ng in techn1ca1 sk1lls be 1nd1v1dua11zed, self- paced and
prescriptive in nature is a sound one: How it is to be implemented
and by whom 15 cr1t1ca11y 1mportant.

One alternative to the Kansas State modules approach is to
requ1re as part of a sc1ence teacher s formal tra1n1ng an 1nternsh1p
in a SC1ence lab. For preserv1ce teachers 1t could be an academ1c
y ar 1nserv1ce and for inservice teachers it could be a summer
inservices Duschl and Anderson (1983) have pos1ted that sc1ence
teachers may need to engage in two f1e1d exper1ences, borrOW1ng a
model of teacher educat1on frem vocat1ona1 education programs. Bne
experience is the traditional student teaching field experience. The
other exper1ence, which occurs pr1or to p]acement in student teach1ng,
is a type of apprent1cesh1p in the f1e1d you wish to teach. That is,
use the 1nternsh1p for actual work exper1ence in the teacher's trade,
craft, or sk111 f1e1d.

The preserv1ce business teacher works in an off1ce using h1-tech
commun1cat1on equ1pment the future electron1cs teacher works in an
electronics equ1pment assembly p]ant the preserv1ce auto mechanic
teacher works in an auto repa1r fac111ty. Preserv1ce science teachers
could be p]aced in research laborator1es or teach1ng ]aborator1es on

or of f campus for the same purpose - 1mprov1ng their understand1ng of
the processes and technlques used in science. The vocational model
1nternsh1p enables the teacher to mainta1n currency in the tools and
processes w1th1n the f1e1d and a]so adds a d1mens1on of respect for
be1ng a sk1]]ed techn1c1an. L1kew1se, science teachers could enhance
the1r 1dent1ty as sc1ent1sts by work1ng as interns in sclence
programs. Placements outside a co]lege or un1vers1ty might include
200S, government test1ng centers, med1ca1 centers, 1ndustr1a1 R&D
programs hosp1ta1s and university field projects: In any case,
clearly negotiated expectations would need to be out11ned to assure
that the student is not merely used to “wash dishes" or “sweep up the
shop: "
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What such an exper1ence prov1des, beyond what the moduies can
address, is the presence of an expert who can speak to the tr1cks of
the trade for mak1ng technical skills work and for exp]a1n1ng the
conceptua] context in which the techn1ques have developec. The
emphas1s would be to strengthen the technical skill and process sk111
know]edge of the student teachers in the1r chosen f1e1d of teaching.
This recommendat1on of course; does not he]p with the tra1n1ng of
teachers in 1nserv1ce programs unw1111ng or unable to part1c1pate in
summer programs, nor does it address 1nd1]1duals who are asked to
perform the yeoman 's task of prepar1ng two or more separate science
classes !althogh science teachers shou]d not be placed in aiassas ]
outs1de of their certi?iEd aiéa) But 1t does contribute to the task
of prov1d1ng secondary schoo] science teachers with techn1ca1 skill
opportun1t1es at both the s1mp1e and comp]ex 1evels the later often
Be1ng emp]oyed hy students engaging in science fairs or in advanced
courses:

The second 1ssue I wou]d 11ke to ra1se concerns the portraya] of
the noture of science. More spec1f1ca1]y, the issue concerns the
degree to wh1ch 1aboratory science as out11ned by the e1ght areas of

spec1f1c skills can portray the nature of sc1ence accurate]y or

adequate]y. James and Craw]ey do recogn1ze the 1mportance of this

that knowledge of the nature of sc1ence and the ways pup1ls 1earn are

needed for science 1nstruct1on to be effective and va]1d” (pg. 18,
parenthes1s mine). But, unfortunate]y, spec1f1c recommendat1ons are
absent.

7 M1ss1ng from the 11st of 1aboratory sk1lls are those reason1ng

explanat1on or a decision. I subm1t that certa1n skills for the
man1pu1at1on and 1nterpretat1on of data need to be taught as sk1lls to

teachers: Intu 'y, 1 sense the authors had th1s in mind but they
do not exp11cate spec1f1cs in the section which identifies
constructing hypot. -, collecting data, organizing data for
1nterpretat1on mak1n~ nferences and recogniaing assumpt1ons, mode]

constructing as process skills. - 7
The recommendation for specific knowledge in these areas is
cons1stent w1th the 1dent1f1eat1on of procedura] knowledge tasks that

educat1ona1 psycho]og1sts and sc1ence education researchers (Gunstone,

White, and Fensham; 1986; Gagne and Hh1te, 1978) have demonstrated
15
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scientists and learners employ to solve probiems. In addition %o the
skills outlined by James and Crawley, research on learning and on
teaching science which involves conceptual cliange (Anderson and Smith,

1986) wou]d suggest secondary science teachers be equ1pped with a much
broader and more e]aborately conceived array of science skills. Such
skills might include:

1) determ1n1ng s1gn1f1cant di fferences among exper1mental
and control groups - data analys1s (Giera, 1984);

2) strategies for dlst1nguish1ng science from
pseudo<c1Ence (Radner and Radnér; 1982);

3) 1dent1fy1ng and apply1ng the gu1d1ng conceptions of

scientific 1nvest1gat1ons (Gonnelley and F1negold 1977);

4) understand1ng the role of probab1l1ty in science
1nvest1gat1ons (Giere, 1984), )

5) construct1ng and analyzing argument patterns used in the

reporting of science (Giere, 1984); ,

6) developing criteria for distinguishing among scientific
theories and between scientific theories and scientific
facts (Buschl i985b)

These sk1]ls are typ1cally excluded ?rom the science classes
offered in academic science departments also. They are nonetheless as
1mportant as the sk1lls listed by James and Crawley. It is
recommended that subsequent attempts to delineate bas1c ]aboratory
sk1lls for secondary level sc1ence teachers take a broader perspective
wh1ch would 1nclude but not be 11m1ted to the procedures and
definitions used in the present study.
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Concerns_of Preservice Teachers about Teaching Children Sciences'
Science Educétian,58(4\: 505:529;:;9%5: I
Descriptors=-*Educational Background; *Elementary Schoo!

Science; Higher Education; *Preservice Teacher Education; -
Science Education; *Science Instruction; Teacher Attitudes;

*Teacher Background; *Teacher Characteristics

Expanded abstract and analysis prepared especially for I1.5.E. by

Eugene Chiappetta, Unversity of Houstoi:.

Purpose

The aim of this investigation was to determine the science
backgrounds of preservice elementary teachers, their conceptions about
the purposes of science instruction in the elementary school; and
this study addressed three questions:

(1) What courses comprise the science background of preservice
teachers, both at the secondary school ievel (grades 9-12)
and at the college level?

(2) What purposes do preservice elementary school teachers
identify for teaching children science in the elementary
school? 7 N | -

(3) What concerns about teaching children science are identified
by preservice elementary school teachers?

Research Design and Procedure

A nine-item questionnaire was designed to obtain information from
the preservice elementary school teachers regarding science course

preparation, concerns, and science instruction in the elementary
school. Items 1 through 4 pertained to demographic data. Items 5 and
6 addressed science courses taken at the secondary and college levels.
Item 7 requested the respondents tu identify purposes for teaching
science to children. Item 8 solicited concerns about teaching
science. And item 9 was for additional responses. Items 7, 8, and 9




were designed for free responses rather than providing a preconceived
Val1dity of the quest1onna1re was establ1shed by a panel of five
members con51sting of two SC1ence educators one 1nserv1ce elementary

school science instruction.r Each panel member rated each 1tem on:
appiapiiaféﬁégg. word1ng, and clarity. There was a 90% agreement 7
among panel members that 1tems on the quest1onna1re met the cr1ter1a.

Quest1onna1res were sent to preservxce teachers enrolled in

elementary school science methods courses 1n the different geographlc
areas cf the country. Responses were received from a total of 229
preserv1ce teachers.

L S

Quest1on #la Science courses completed at the secondary school
level The course most frequently taken was b1ology (93%), followed

nhy51cs {17%)s Hhen you con51der all data from the many courses that
were listed on therquest1onna1re for the teachers to check; these
preservice teachers took approximately one course in the biological
sciences and one in the physical sciences during their secondary
school education.

Quest1on #1b: Sc1ence courses completed at the college level.
The singlé most popular course selected at the 1ntroductory zollege
leval was b1ology (71%), followed by geography (45%), phys1cal science
(34%). chemistry (25%), geology (25%), and phy51cs (24%) ]
Approx1mately 17% of the teachers took one advanced course in the
biological sciences (biology, physiology, anatomy, microbiology,
etc. ), while hardly any of these people took an advanced course in the
other areas of science.

Quest1on #2 Purpose for teach1ng elementary school science.
The percentage of elementary teachers report1ng a given purpose for
teach1ng science to elementary school children is as follows:

- Teaching science information (58%)

- Developing an awareness of the world (38%)

- Teaching problem solving (23%)
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- Teach1ng sc1ence processes (10%)

- Teaching the benefits of sc1ence to society (7%)

- Af preparation for future science courses (7%)

= Developing student curiesity (5%)

- Mis cellaneous (15%) )

Question 3: Concerns about teaching science to children. Four
categor1es of concerns emerged The f1rst and strongest roncern was
knowledge of science content; then followed (2) teaching science
centent, (3) knowledge of a variety of teach1ng methods and resources,
and {4) the background of the students.

Interpretations

There are many problems which appear to interfere with elementary
school teachers ab1l1ty to teach sc1ence in the elementary school.
H1gh on this list is their lack of knowledge and understand1ng of
science content. At best these teachers have an adequate background
in general b1ology, but 1ittle understand1ng of this subgect since
they have taken few or no courses beyond the 1ntroductory level in

college. Their knowledge of the physical and earth sciences is
minimal and rud1mentary. No wonder elementary school teachers are
concerned about their knowledge of sc1ence as it relates to teach1ng
science to ch1ldren. With an inadequate background in the physical
and earth sc1ences at the 1ntrodUctory level these teachers cannot
understand1ng of these f1elds In add1t1on to content knowledge
concerns, preserv1ce elementary teachers appear to deemphas1ze
teaching science process skills, develop1ng a positive attitude toward
science, and developing student curiosity as major outcomes of the
science curriculum,

ABSTRACTOR'S ANALYSIS

Although this research reaort calls attent1on to a well known
problem regardlng elementany school teachers background preparat1on
to teach science, should content knowledge be addressed as the most

important problem for science educators to solve? Is it true that
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until these teachers feel comfortable with their knowledge of top1cs
such as electr1c1ty, l1ght sound atoms, ac1ds bases, genet1cs,
nutrition, ecology, and weather; they may never feel adequate to each
science in the elementary school7

Further 1nvest1gation is necessary to 1dent1fy programs that

art1cle. We need to determ1ne what it 1s about these programs that
contr1bute to a lower level of concerns about sc1ence content

knowledge. Th1s inqu1ry may determine that preserv1ce elementary
teacher tra1n1ng programs should either require more science course

exper1ences or a different emphas1s on science teach1ng. And which of

the1r lack of sc1ence content on one hand, and deemphas1ze sc1ence
process sk1lls on the other hand, 1nd1cates one of the ser1ous
problems 1n promot1ng elementary school sc1ence. Have we

1mportance of develop1ng sc1ence process sk1lls’ Many Sc1ence
educatcrs bel1eve that a major purpose for teach1ng sc1ence in the
elementary school js to stress invest1gat1on and to improve basic
th1nk1ng sk1lls; not to stress the teach1ng and momorization of
science facts and concepts. It appears that all of the sc1ence course

exper1ences or lack of these exper1ences, Jnclud1ng content and

methods courses, have made elementary teachers feel 1nadequate and

about the processes of science.

Hhat do science educators do about the process/content empnas1s
in the elementary school science teach1ng7 Do they resolve that
content hackgroundsrwrllralways be a problem andrtherefore deemphasfie
it, stressing process science in the elementary school as indicated
below.

Content oriented science programs present many problems

for_the elementary school_teacher.._ In general, - .

elementary teachers find it very difficult to teach
science effectively when the emphasis is on content.
The teacher's bazkground in biology,-chemistry, earth
science, and physics is-usually too limited to teach
a content curriculum. The prospects for elementary

21

i




teachers rece1v1ng adequate training in the maJor
science areas in preservice or_inservice programs._
Seem 1o be very slim: At present, teacher training

institutions do not. require prospective elementary

teachers to take more than one or two science

courses. It is difficult for inservice training
programs to increase the amount of science information
teachers need to kncw without: increasing the already
heavy loads which clementary _school teachers carry.

A_more_dismal picture js_presented when one realizes

science information accumulates at such a tremendous

rate that it would be almost impossible for most

elementary teachers to keep up with the knowledgs-
explosion. (Chiappetta and Collette, pg. 17, 1973).

7 Perhaps this is an overstatement of the problem. In any event,
there are several steps that must be taken by Zeitler and others who
desire to resolve the content/process p'ﬁb]em in e]ementary sch001
science teacher prEparation. First, determine the emphasis of the
eiementary science methods courses from which the data are being
collected. Characterize these programs as foliows ,

(1) stresses science content and deempha51zes science

: process skills,
(2) stresses both science content and science process skills,
or 7 7 7
(3) deemphasizes science content and stresses science process
skills.
It seems tha: students in sc1enfe methods courses that stress
content/process to different degrees might react differently to their
content bacquounds.

Second, collect data from preserv1ce teachers at several
p01nts--at the end of their science methods course, at the end of
student teaching, and after a few years of teaching. How do
elementary teachers react to their ability to teach elementary science
as they get more 1nvo1ved 1n teaching? And how does the concern level
1nteract w1th methods course emphasis (content/process)
teachers. Ask them torgiye their science course backgrounds, sc1ence
methods course emphasis, the extent to which they presently teach
science, how comfortable they feel teaching science, how successful
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they are in teaching science, etc. This may help us to determine if
elementary science methods courses that stress process and deemphaSize
content in fact promote science teaching in the elementary school and
reduce elementary teachers concerns about their content deficiencies
or Vice versa.

Fourth, separate “he teachers data into primary scﬁool teachers
and upper elementary school teachers. It is possible that the concern
level “may be related to the grade level For example the primary
school teachers may feel more comfortaBle with an inadequate science
content background if they believe elementary school science should ,
stress process. Conversely, upper elementary school teachers may feel
more uncomfortable with an inadequate content background if they

In addition to elementary school teachers deemphasis on process,
they appear to place little importance on two other aspects of science

teaching developing a positive attitude toward science and
developing curiosity. These results are Just as serious as the others
cited above, because one of the maJor outcomes of science in the
elementary school is to turn children on to Sfience and to make them
realize that science is a worthwhile enterprise. AlSo, elementary
school science educators have always sought to make children curious
about the world around them.r The present study might have attempted
to determine why so few prospective teachers listed these attitudes as

important purposes for science in the elementary school.
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Lehman, Jeffrey R. "Microcomputer Offerings in Science Teacher-
}raining." School Scienice and Mathematics, 86 (2): 119-125,
986., ool Tl T R T . oLl _ _ I R
Descriptors--*Computer Science Education; Higher Education;

*Inservice Teacher Education; *Microcomputers; *Preservice
Teacher Education; *Science Education; *Teacher Education

Programs

Expanded abstract and analysis prepared especially for I.S.E. by
F. Gerald Dillashaw, Bradley University, Peoria.

Purpose

This study was a survey designed to determine (a) if colleges and
universities are providing science teachers with training in “"content
independent and content dependent instructional applications of
microcomputers” and (b) the role that science educators have in
providing such training.

Rationale

A National Education A§§66?5f?65 §ﬁFVé§ indicated that a majority
of teachers are not prepared to use computers in any meaningful way:
This problem should concern science educators since science and
mathematics classrooms are often where schools place the computers.
Teachers mist be instructed in the various applications of
microcomputers including general uses such as word processing; record
keeping, and programming. Additionally, teachers need instruction in
specific applications of computers to science instruction:

Research beéign and Procedures

A questionnaire using ten multiple choice items and one |
open-ended item was developed and judged to be content valid by expert
opinion. The multiple choice questions addressed an institution's
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science education program and use of computers in the piagiam. The
open-endedfitem ashedrthe respondents to identify science teachers who
were successfully using microcomputers in their secondary science
ciassrooms.

universities random]y selected from the education directory of
Peterscn's Guide to Graduate Study in the Humanities and Social

Sciences, Two hundred responses were received (a 50% return rate).

-

The findings of the author are summarized as foflows (based on
the two hundred responses)
a. 67% of the institutions provide microcomputer training
in the teacher preparation program.
b. 25% require a microcomputer course.
c. 71% off*r the course(s) within the unit responsible
for science teacher preparation.

d. 62: 5% have m1crocomputer courses available outside the
unitrresponsible for science teacher preparation.

e. 24.5% offer at least one microcomputer course
specifically for science teachers.

f.  12.5% of tﬁe 1nst1tutions with spec1f1c courses for
science teachers had a science educator teaching the
course.

g. 6% require field experience with microcomputers in a
science c]assroom;

h.  Emphasis in the courses was on programming, word

processing, and materials generation. 7Less attention
was given to laboratory use of microcomputers.

Interpretations

Hhile a maJority of the responding institutions prov1de

teachers. The emphasis in the courses of fered is on
25
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given to science spec1fic applications. Unless science teachers are
provided with more specific instruction on the use of computers in
science classrooms, the computer is 1ikely to have little impact on
science teaching.

ABSTRACTOR'S ANALYSIS

7 This descriptive study was designed to descriBe the state of
microcomputer training for sc1ence teachers. While microcomputers are

seen by some to be of great value in teaching, the question of how

teachers are prepared to use computers in instruction is a valid one.
It would appear from this study thatf at least as of danuary; i984*
at a low level.

The 56% response rate for a 51ngle mailing of a survey is good.

no follow-up of the non-responding institutions. It is generally
recommended (Gay, 1986) that follow-ups be conducted in an effort to
increase the response rate. ]

The data collected are succinctly summarized and presented The
results indicating that most of the teacher preparation programs offer
some opportunities for microcomputer training, yet little science
training; probably does not come as a surprise to most science
educators.

These results must be viewed with some caution. The survey data
were collected in danuary, 1984, Tha growth of microcomputers in
schools and colleges has been rather high in the last few years. The
picture at this time may be quite different. The author states that
éaﬁé of the respondents indicated that changes in microcomputer
training was to take place shortly at their institutions.

While it might be useful to know the status of microcomputer

specific suggestions and strategies for providing appropriate
training. The author stresses that science teachers need more
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training, but offers little assistance for science educators. Future
study in this area should address the issue of how to provide the
training rather than simple descriptive studies of the current state
of training.
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Lawrenz Frances, and Herbert Cohen.; "The. Fffect of Methods Classes
and Practice Teaching-on Student Attitudes-toward Science-and
Knowledge -of -Science Processes.' Sc1ence Education, 69 (1):
105-113, 1985. .= -

Bescriptors--*Elementary School Sc1ence, Elementary School

Teachers; Higher Education; *Metbods Courses; *Preservice

Teacher Education; Process Education; Science Education;
*Secondary School Science, Secondary School Teachers;

Expanded abstract and analys1s prepared espec1ally for I S E by

Thomas R. Koballa, Jr., The University of Texas, Austin.

seCondary sc1ence educat1on majors and the other 1nvolving elementary
education maaors. The purpose of these studies was to assess the
att1tudes toward science and the understand1ng of sc1ence process
skills of these two groups of students prior to tak1ng science methods
courses, immed1ately after c0mplet1on of the courses, and upon
complet1on of their pract1ce ceaching., The intent of the studaes was
to prov1de 1nformat1on on exist1ng attitudes toward sc1ence and
process knowledge and demonstrate how these att1tudes and this

knowledge differ over time and between levels of preparation.

Rationale

The stud1es were prompted By the not1on that stJdents academ1c

teachers present1ng the sc1ence exper1ences and the teachers
knowledge of sc1ence process skills.i Science methods courses and

pract1ce teach1ng are identified as exper1ences dur1ng which att1tudes

and knowledge of science process sk1lls ean be mod1f1ed. Used to




science process skills are likely to be ineffective in promoting the
acquisition of these skills in their students.

Research Desjgn and Procedure

The éaé%ééis used in the studies were from two distinct groups.

Gne sample consisted of 22 secondary education maJors at State
University College of New York, Buffalo: The other sample consisted
of 52 elementary education maaors at Arizona State University.

The similarities and differences between the conditions

the teacher college tradition both are also located in metropolitan
areas with residents from varied ethn1c and economic backgrounds.

o The programs in which the two sets of students were enrolled are
different The secondary science education majors were seeking
teacher certification in a science content area. The methods course,
which they took as part of their 24 semester hour requirement of
education courses,; emphasized techniques for teaching science in
grades 7-12 and was required before practice teaching. The methods
course was designed to assure minimum competencies in four areas:

(a) the nature of science, (b) the nature of the learner. (c) the
nature of society, and (d) the na.ure of the profess1on. The practice
teaching experience for these students was divided into two full time
eight-week sessions. One eight week session was spent teaching in 7
their science field in a senior high school and the other teaching a
seventh or eighth grade class in a junior high school middle school,
or elementary school.r

The elementary education maaors were seeking teacher
certification at the e‘ementary school level. Their backgrounds in
science were minimalf with most having taken only two college science
courses. The science methods course taken prior to practice teaching
by these subJects was directed toward teaching science in the
elementary grades and designed to familiarize them with available
materials with techniques to maximize scientific inquiry in the
classroom, and with issues confronting science education. The course

was identified as part of a 6C semester hour education component and
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1ncluded a 10 hour practlcum requ1rement. The pract1ce teach1ng
exper1ence for these students was full time for one semester. ]
Students rema1ned in one elementary school for fhe ent1re exper1ence.

The two 1nstruments employed in the stud1es were the Science
Att1tude Inventory (SAI) and the Sc1ence Proeess Inventory (SPI)
Des1gned to measure general 1ntellectual and emot1onal attitudes, the
SAI is a 60 1tem, four optlon L1Eert type 1nstrument. Scores may
range from 60 toc 180, w1th seores above 99 des1gnated as 1nd1cat1ng
pos1t1ue attitudes. The rel1ab1l1ty o. the SAI was det ermined using a
test-retest procedure and reported to be 0.93. The SPI 1s a 135 1tem
forced cho1ce (agreeid1sagree) 1nstrument des1gned to assess knuwledge
of the processes of science. The rel1ab1l1ty of the instrument was
reported at 0:90 using the Kuder-R1chardson #20 procedure.

The studies were condvcted one year apart. In both stud1es the
students completcd the two 1nstruments in the same order of
presentat1on. The 1nstruments were adm1n1stered on three different
occas1ons (1) 1n the beg1nn1ng of the fall semester before the1r
the1r nethods course, but before practice teach1ng, (3) after the
spr1ng semester, i.e.; after they had compleced both the nethods 7
course and pract1ce teach1ng. Paired t-tests were used to analyze the
data. The des1gn employed for both stud1es, using Campbell and
Stanley nomenclature; is presented below:

01 X1 02 X2 03

the year and posttest scores obta1ned at the end of the vear after
tak1ng the methods course ana pract1ce teach1ng showed a stat1st1cally
siénificant difference for both the elementary and secondary education
students.r The elementary educat1on students became more pos1t1ve in
their attitudes while the secondary education students became
negative. The secondrcomparlson between the pretest scores and the
midterm test scores obtained after completing the methods course but
before student teaching showed that participation by either elementary
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or secondary students in a methods course resulted in statistlcally
significant improvement in attitudes toward cienCe. The thi.d
comparison between the midterm scores and the posttest scores showed
that the seconcary students’ attitudes toward science were
51gnif1cantly lower after practice teaching and the attitudes of the

The same comparisons were conducted for the SPI. There were no
signif1Cant differenzes for any of the comparisons.

Due to attrition among the elementary education maJors over tﬁe
course of the study; the number of data sets used to make com ﬁarisons
was far less that 52. Eleven complete sets of daa were used for the
first comparison (pretest-posttest), 21 were used for the second
(pretest-midterm), and 6 sets of data were used "or the third

Interpretations

FiVe possibilities based on the differences in the elementany and
secondary experiences were suggested to explain the secondary
education majors' decrease in attitudes toward science.

1) The decrease was caused by an overall reaction to the

realities of teaching. Because of their coursework and

actual classroom experience prior to practice teachlng;,the
elementary education majors were more realistic about what

to expect in the practice teaching situation and therefore

experienced less shock.

2) The decreaserwas ceused by a subJect matter saturation
effect. Having been involved with science continuously for
an entire semester, the secondary education majors were just

7 fed up with it.

3) Raving become frastrated in dealing with apathetic high
school or junior high school students may have caused the

] decrease.

) Having two different practice teaching situations may have
adversely affacted the secondary education majors;
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5)  The difference is most 1ikely to be due to some combination
of the preceding possibilities.

The similarities of the seconda:y science and elementary
education majors’® scores on the SPI give rise to two interesting l1nes
of speculation. The findings could be interpreted as a success story,
elementary education majors even with their limited Background in
science have become sufficiently aware of the orocesses of science._
On the other hand, it may be suspected that the secondary science
education majors are not as Enruledgeable about the processes of

science as they should be— The authors conclude that the forme

process oriented science at the elementary level.

ABSTRACTOR'5 ANALYSIS
The sc1ence methods and praCtice teaching courses taken by
elementary and secondary education maaors represent a vei Ty complex set
of experiences. Social and physical elements of the science methods

of the factors that make up this complex set of experiences.
Researchers often isolate components of this set of experiences in
order to cope with the barrage of interacting stimuli., The decision
to focus on specific stimuli separately or in combination; or to study
the set of experiences as & whole lies ultimately with the
researchers.

In the two studies repr *ted on in the article. L.wrenz and Cohen
focus on the set of experiences as a whole in that they assessed the
change in attitudes toward science and the learriing of process skills
of both elementary and secondary education majors prior to taking
science methods course, immediately after the compsei " of the
courses, and upon the completion of their practice teacﬁing; The
studies represrnt a growing body of research o: the effects of
preservice srience teacher training on teacher characteristics thought
to influence school students' achievement in science (see welch,

1983).
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In general the wr1tten report is more than adequate.

teach1ng, 1nstruments procedures, and results are clear and
unamb1guous. HoweVér, an explicit statement 1n the 1htroduct1on
sect1on 1nd1cat1ng that the results of two separate, yet sequent1al
stud1e< are reported would have added greatly to the clar1ty of the
article:

The maJor weakness in the stud1es is the des1gn. The samples
were qu1te small and not randomly selected Eontrol subjects were not.
1dent1f1ed. The results of the elementary study may be biased because
of the attr1t1on ‘that occurred dur1ng the second semester. The
s1tuat1ons in which the studies were conducted are d1fferent.
Different 1nstructors taught the methods courses and many d1fferent
teacﬁers and localities impinged on the practice teach1ng. To the
extent that these l1m1tations could have influenced the conclus1ons
drawn from the studies, the authors consider the studies strictly
exploratory

The nature of the treatment also suggests that the stud1es be

viewed as exploratory. The exper1ences that composed the sc1ence

methods and practice teach1ng courses were many, 1nclud1ng those
nent1oned above and a host of o* hers. Amassed these exper1ences

beg1n to speculate as to which exper1ence or set of exper1ences could
have caused the outcomes reported. For 1nstance, what exper1ences are
respons1ble for the decrease in the seeondary majors' attitudes
between the m1dterm and the posttest7 Is it possible that one
exper1ence could ﬁave had a favorable 1nfluence, but its effect may
have easily been negated by another expérience that was also a part of
pract1ce teach1ng7 The same scenar1o m1ght also be used to expla1n
knowledge of process sk1lls.

The attitudinal f1nd1ng.rnust be further scrut1n1zed when
considering the recent criticism levels aga1nst the SAI. Munby (1983)
showed that many of the items thought to tap attitudes can be
1nterpreted qu1te differently. He concludea that ‘we can be less than
certain of what is measured by the SAI, and that it needs reworking

beforé it can be used w1th conf1dence.
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Related to eoncorns of attitude measurement the authors adm1t
that chang1ng teachers' attitudes toward sc1ence is probably not the
nest effect1ve way to promote science teacﬁ1ng in schools. Measur1ng
preserv1ce teachers' att1tudes toward the behav1or of teach1ng science
1s currently advocated by many science educators 1nvest1gat1ng
att1tudes. Thnnnson and Shr1gley (1986) have recently publ1shed a
future w1ll probably cons1der using models that del1neate the
relat1onsh1p between att1tude and behavior. A mo fel proposed by AJzen
and F1shbe1n (1980; seems to be the most frujtful option at the
present t1me.
research grows out of and contributes to a theoret1cal matrix. Recent
attitude research in science education has been undergirded by the
assertions of Fest1nger Hovland Rokeach and other social
psycholog1sts (see Shr1gley, 1983) Why were no attempts made to Tink
the f1nd1ngs of the reported stud1es to theo.et1cal mode1s der1ved
from soc1al pSychongy? While the authors did an adequate aob of
relat1ng their work to earlmr stud1es on the effects of preserv1ce
science 1nstruct10n on att1tudes pPr se, they seem to have m1ssed an

theoretical issues of attitude change. 7

7 The real strength of the work and its maJor contriBut1on to the
sc1ence educat1on literature resides in the many questions raised in
the d1scuss1on section. Lawrenz and Cohen should be commended for
their efforts in this area. The quest1ons Zerve as a spr1ngboard to
further research: Those 1nterested 1n explor1ng the intricacies of
elementary or secondary sc1ence teacher preparat1on would do well to
cons1der each quest1on raised bv the researchers. Hypotheses could be
eas1ly geneiated from some of the quest1ons and well controlled
experiments dev1sed. )

To conclude, the 1dea of the stud1es 1s commendable as 1t

skill learn1ng in the whole of its context rather than concentrat1ng
on a small art1f1c1al fraction of what takes place in the preparation
of teachers of science: Unfortunately, the broader context makes the



study of attitudes and process skills very complex, necessitating
either deeper study of the different facets thought to affect them or
limiting the boundaries of investigation. Whether studying the
attitude improvement of or acquisition of process skills by elementary
or secondary education majors, great care needs to be exercised in the
design, data collection, nd interpretation in order to arrive at an
appropriate account and analysis.
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Expanded abstract and analysis prepared especially for I1.S.E. by

Constance M. Perry, College of Education, University of Maine.

Purpose

- The primary purpose of the study was to evaluate and compare the
relative effectiveness of two inSérViéé presentation formats in
achieving teacher attitude modification.

Rationale

One of the most important aims of energy education is to iodify
the energy-use behavior of future generations |
toward changing behavior is the developiient of appropriate attitudes,
energy educators are very interested in attitude formation and change.
Some evidence suggests that teachers pass their attitudes on to
students (Hone and Carswell, 1969; Washton, 1971) and also, if
teachers have positive attitudes towards appropriate energy use, they
a@m@mm@ﬁﬁmumywmsmm;m&i@mh@ﬁ
little is known about the best way to modify teacher attitudes so that
they will involve their students in energy education:

Inservice is one method that has been shown to modify teacher
attitudes and it can be assumed that it would be effective in the area
of energy education. The question of which is the more effective

uture generations. Because one step

format for inservice still remains. This study looks at two different
formats in an effort to discover which is fiore effective.
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Research Design and Procedure

Method; Teacher att1tudes were assessed on the f1rst and last
day of part1c1pat1on 1n two d1fferent 1nserv1ce tra1n1ngs.

concepts, and beliefs about sc1ence educat1on" (p- 498) The research
deslgn was termed by the author to be a multivariate, repeated
measures design.

Both 1nserv1ce formats were des1gned to pioyide knowledge of
energy concepts and o develop pos1tive att1tudes toward
act1v1ty-centered energy educat1on. Both 1nsery1ee train1ng courses
were open to any 1nterested teacher, prov1ded graduate credit; and
were tu1tion free. The main differences were the length of the
tra1n1ng and the energy content expected to be learned: of 33
1nserv1ce courses, 11 ran for five weeks for one cred1t and 22 ran 15
weeks for three cred1ts. A mich stronger emphasis on content
knowledge was present 1n the longer course.

§§g§g£§ The sample consisted of teachers who chose to enroll in
one of the two inservice courses. There were 140 part1c1pants in the
shorter class and 296 in the longer. Teachers could not be randomly
ass1gned. The author states that this lack of random ass1gnment ,
necessitated a repeated measures des1gn to control for any 1n1tial
d1ffe“ences. The longer course group had more men (38% VS, 17%) and
fewer people Wlth majors in elementary educat1on (52% vsS. 65%) than
did the shorter course. However, 76% of the part1c1pants in both
groups taught in grades 1-8. There was no significant d1fference in
the ways the two groups rated their inservice classes; both rated
their exper1ence h1ghly.

, Instrumentation: Three 1nstruments were used in this study.
They wéré‘ 6urr1culum Att1tude Survey (CAS); the Energy-6p1n1onna1re
(EO), and the Beliefs about Sc1ence and Science Educat1on (BSSE)
These 1nstruments were chosen because they measured three relevant
att1tud1nal areas. The CAS measures recept1v1ty to curr1cular change,
the E0 measures att1tudes toward energy conservat1on top1cs, and the
BSSE assesses beliefs about how and which science topics should be
taught.




ATT three 1nstruments had five-option Likert response formats.
The CAS overall reliability was (Cronbach anha) 0.85 and the scale
reliabilities average; 0.50. The EO Cronbach alpha reliabilities )
ranged from 0 35 for one scale to 0.74 for the total test and the BSSE
Cronbach anha reTiaBiTities from 6.54 to 0.70.

Data analyses. Because each instrument has more than one scale,
MANGVA techniques were used. The data were analyzed in three repeated
measures MANOVAs using the SPSS-package (HuTT and NTe, 1979) The
changes in scores were examined over time u51ng the repeated measures
scores as the dependent variable. For each ﬂANéVA the 1ndependent
variabTe was type of inserv1ce training and the dependent variables
were the pre- and posttest scale or factor scores for each of the
three instruments.

The repeated measures MANGVAs produced three contrasts one for
Group, one for Time, and one for the 1nteraction of Group with Time.
If the multivariate tests were 51gn1f1cant, the univariate tests were
considered. The variance expTained (Hz) by any factors show1ng
51gn1f1cance as weTT as scale mean scores and standard deviations for

each instrument were reported.

Findings

éAi; Both the Time contrast and the Group by Time 1nteraction
had p values of 0. 05 or less. The results of the Group By Time
univariate contrasts 1nd1cated that attitudes changed differently

toward openness and reward: Teachers in the three-credit course
became more w1llin§ to try new things and saw more value in curricular
change. Teachers 1n the one-credit course became less w1111ng,and saw
less value in curricular change. The teachers in both groups became
more 9051t1ve toward u51ng a variety of materials.

ED. There was no significant Group by Time effect therefore,
there was no difference in the ways the two 1nserv1ce trainings ]
affected opinions of energy. There were significant Group and Time
effects. Teachers in the three-credit group had more favorabTe )
attitudes toward conservation and teachers in both groups became more

positive toward conservation issues.




BSSE. There were no Significant changes in the teachers in
either group over time. Significant differences were found in the
Group and Group by Time contrasts.r Teachers in the one-credit group

teachers increased theirs. More clearly stated the one-credit N
teachers became more positive toward teaching general science skills
rather than specific skills and more in favor of a less strictured
class environment.

To summarize the maJor findings, attitudes toward the value of
curricular change and the willingness to participate in that change

became more poSitive for the three-credit group and less so for the
one-credit group. The belief in teaching specific science concepts
increased in the three-credit group and decreased in the one-credit

group.

Interpretations

explained by "burn out” for the one-credit group. Each group was
required to try out energy activities in the classroom. The
three-credit group had the semester to aa this while the one-credit
group had to squeeze it all into one month.

The difference in change in beliefs toward teaching specific

science concepts may be due to the different course formats. The

whereas the three-credit course had a more directed format due to the
increased subject matter content.

7 The Time differences coincide with previous research findings
that inservice training can affect teaching attitudes. The Group
differences show that the participants in the two groups were
different. There may be a participant effect operating. It is
peSSible that certain people prefer different course formats. It
seems that those with more positive attitudes toward energy may be
more likely to enroll in the longer course; Also the activity

orientation of the one-credit course may have been more appealing
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to those w1th a ]ess structured approach to sc1ence teach1ng.

of s1gn1f1cance are 1nadequate as the only bas1s for mak1ng dec1s1ons
on educational s1qn1f1cance and that exp]a1ned var1ance should also be
cons1dered. The variance expla1ned by factors 1n th1s study was

relat1ve]y small however, 1n the 1ncrease 1n teachers' att1tudes

Two limitations to the study shou]d be noted. F1rst; there was
no random ass1gnment to tra1n1ng formats, however, a teacher
quest1onna1re showed no substant1al ~differences between groups and the
repeated measures analyses used control for pre-ex1st1ng differences.

The second lim1tat1on was that the formats differed not only in

"Based on the significance test1ng it appears that the longer,
three-cred1t format may be sl1ght]y more effective than the shorter
one becaise the partic1pants;;.]earned more energy content, and they
became more favorably inclined toward curr1cular change dur1ng the
course...the one-cred1t format appears to 1nfluence the part1c1pants
toward a more favorable belief in teaching for general science skills
rather than specifjc concepts. Therefore, unless a7h1gh level of
content knowledge is a desired goal, a shorter inservice...is the more
efficient method for presenting energy education.” (p. 505)

ABSTRACTOR'S ANALYSIS

The purpose of the study = to evaluate and compare the
effect1veness of 1nservice tra1n1ng of two different lengths in
ach1ev1ng teacher attitude change - is an appropr1ate and 1mportant
area for study. F1nd1hgs from such a study can give direction not
only to energy educat1on 1nserv1ce tra1n1ng but perhaps could be
expanded to inservice tra1n1ng in genera].

This study has been reported clearly w1th* in most 1nstances
enough information for the reader to understand the process and
results., In add1tion the author has stated the limitations of the
study and made 1nterpretations of the f1nd1ngs keeping those
l1m1tat1ons in m1nd. There are, however as with any study, several

questions that arise.
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The deSign is termed a multivariate, repeated measures design and
the author states that the repeated measures deSign was necessitated
in order to control for any initial differences between the groups.

It is not cle=r from the article how the repeated measures déSlgn
controlled for non-random aSSignment to groups. More speCi.iCity ]
could clarify that point. Covarianee is freduently used to control
for initial differences and could perhaps provide useful insights to
the study. o S ]

The fact that the two inservice formats differed in content
emphasis as well as the studied variable length necess1tates treating
the findings with caution: This limitation mentioned by the author
cannot be minimized. The author states that even though the subaect
effectiveness of the two types of training in regard to the baSlS of
teacher attitudes toward activity-centered energy education, since the
two types of training had ‘the same goals in that area. However, later

centered longer term training being much more direct than the
shorter, activity-centered training. The differences in delivery

attitudes towards teaching specific science concepts. Even though the
goals in regard to activify-centered energy education were the same,
the fact that the trainings did differ in much more than length raises
questions as to whether the two inservice training formats are indeed
comparable. Can they be assumed to be the same for purposes of
comparing attitudes toward actiVity-centered energy education?

When descriBing the sample and later while interpreting the
findings, it is stated that the two treatment groups had no
substantial differences. Does no substantial difference mean no
significant difference, or aust what does it mean7 Is the fact that

there were 38% men in the longer course versus 17% in the shorter

course and 52% elementary majors versus 65% a significant difference
or not? lt is not clear whether tests for significance were carried

out in deciding whether substantial differences ex1sted.
In descriBing the instrumentation, reliabilities are reported.
For the CAS the overall reliability is H 85 with the scale )
reliabilities averaging 0.50. The EO reliability was 0.74 with factor
reliability ranging from 0.35 to 0.69. The reliability of the BSSE
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was 0:70 Wlth feparate scale reliabilities being 0.55 and 0.54. The
reliabilities for the scales and factors appear low, yet concluSions
were drawn from the results. "In basic research a good working rule
is that the reliability coeffiCient should be it least .70...
(Hitzel* 1982 pgs 1603) Since several of the stated reliabilities
are wel1 below .70, the conclusions drawn from the change in test
results over time can be questioned.

The author referred to Good and Fletcher (1981) whe suggest that
tests of significance are inadequate as the only baSis for
deCision-making. They state that explained variance should also be
considered. Using that information— the author allows that the
explained variance in the study is small but in the increase in
teachers' attitudes toward energy education, 15% of the variance was
accounted for. Isn't 15% explained variance small or is it
significant? Further clarification would be helpful.

7 In the final paragraph of the study the author states that the
longer format may be slightly more effective than the shorter one
That may well be true.r Throughout the article the longer course was
described as haVing 2 greater emphaSis on content than the shorter
course had: One would assume that if a course had more content
emphasis; the participants would learn more content but nowhere in the
article was there any mention of measuring content learned. How can
it be concluded that one format was slightly more effective because
more content was learned if content achievement ‘was not measured’

This study is a beginning in evaluating effectiveness of
inserVice training in energy education. The concluSions would profit
from a further look. If an ideal study could be deSigned, it would

control for initial group differences and training format differences
and would use instruments with high reliability. As we all realize,
perfect studies don't exist but a repeat of this study with some of

the above characteristics would be worthwhile.
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Expanded abstract and analysis prepared especially for I.S.E. by
David P. Butts, University of Georgia, Athens.

Purpose/Rationale

In this study the authors proposed to ascertain if teachers think
handicapped students can be ef’ectively integrated into a regular
classroom for science instruction. The ressarch references indicated
some difference in the beliefs as to whether such integration is being
done or, if it is being done; how well it is working. In this study,
five variables are embedded in the question:

a. the teacher;

b. the curriculum;

c. the handicap;

d.  the mainstreaming and
e. the efficiency.

Research Design and Procedure

A survey strategy was used to secure opinions of 269 second,
fourth, and sixth grade teachers in an intact school population where
SCIS was being used. The return of the survey was 146 or 54%. The
survey instrument was not described. A summary of the results was
provided but there was no identified analysis of these results.

Findings /Interpretations

~ The study began with four main quesitons. The findings relate to
these questions as follows:

4



a. Hhat is the ease w1th wh1eh hand1capped students are
effect1ve1y integrated into the regu]ar science classroom?
Teachers said that SeiS works well for both hand1capped and
non-hand1capped students.

b.- Are there advantages or d1sadvantages for SCIS as compared
with other subjects? Teachers expressed wide agreement
on the advantages and ?ew disadvantages were mentioned.

c. How do students feel about science 2s a subJect? The
teachers reported that they all feel pos1t1ve about science.

d.  How do teachers feel about teaching either SCIS or
hand1capped students? The teachers generally felt pos1t1ve
about both-

The general conclusion was that "SCIS works well for hand1capped

students."”

ABSTRACTOR'S ANALYSIS

The rEport of th1s stuoy is wr1tten in a clear stra1ghtforward
way. The study adds another interesting p1ece to our
understand1ng--but it is not clear as to how or where that p1ece fits:
The l1terature referenced and the study 1tse1f suggests a number of
1nvest1gat1ons have been done and a number of 1nd1v1dua11y 1nterest1ng
conclusions have been constructed. What would strengthen both this
study and the l1terature to which it relates is a oonceptual map that
prov1des the reader w1th a p1cture by which one can understand the
access and success hand1capped learners have in science. It would
substant1ally enhance the readers's understand1ng if there were an
expl1c1t rat1onale for why we should expect hand1capped learners (aln
var1et1es of hand1capped) to be successfully 1ntegrated into the
science classroom. Is th1s 1ntegration based on the teacher, the
student 's hand1cap, or the nature of the 1nstruot1on; or other
variables? Thus a clear conceptual map would he]p the reader to
visualize why it is reasonable to expect student success to be a
function of teacher opinions.



Munby, Hugh. “A Qualitative Approach to the Study of a Teacher's
Beliefs: " dournal of Research in Science Teaching, 21 (1):
27-38, 1984, o

Descriptors== c
Development ; -Elementary Secondary Education;.

*Beliefs; Case Studies: *Curriculum

Instructional Innovation; Middle Schools; Science
Curriculum; *Science Education; *Science Instruction;

*Science Teachers; *Teacher Characteristics
Expanded abstract _and analysis prepared especially for 1.S.E. by
Robert E. Yager, The University of lowa, Iowa City.

Purpose

Munby states two distinctive purposes for his research. The
first is to show how the beliefs and principles of a teacher can be
expected o constitute a significant part of his or her context for
making choices about adopting research findings, implementing novel
curricula, or in other ways altering professional practice. The
second purpese is to describe a qualitative methodology, which is
fortified with factor analysis, for learning about a teacher's beliefs
and principles: Such methodology illustrates the case study procedure
with a focds on the attention to the thinking that is foremost in the
mind of one teacher of science.

Rationale

Russell's 1980 essay which argues for the significance of
teachers' beliefs and principles provides the basic rationale for the
research. His essay emphasizes the importance of personal convictions
in making decisions about teaching: Only rarely are teachers viewed
as pragmatic skeptics who assess changes in view of the particular
context of their personal lives: Roberts' work with the
“theory-practice interface" is reviewed: The treatment that novel
materials and approaches receive at the hands of teachers are linked
with their perceptions. The latter is a function of belief and
principles about what it means to be a science teacher, what is
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important to teach; how teaching should be conducted, and how learning
occurs. 0lson's 1981 research is cited as further evidence of the
importance of teachers beliefs to the success of curriculum
implementation. Teachers' perceptions of role massively intervene in
the curriculum implementation process and substantially transform an
externally designed curriculum into the curriculum students
experience. The research is designed to expand on previous evidence
of the importance of teacher beliefs and to substantiate that such
beliefs can be identified and described in a valid and reliable

manner.

Roberts' earlier work with qualitative research téchniqués is
used as a base: Attending to the uniqueness of an 1ndividual within a
particular environment is basic to qualitative effortss special
attention is needed to giving an individual teacher Opportunity and
assistance with talking about fundamental beliefs and principles in a
form that provides integrity.

The Repertory Grid Technique was employed it involves ratings,
on a grid between an axis of elements which are people or
situations and an axis of "constricts" (ways a subJect thinks about
the "elements") The completed grid is analyzed factorially to
determine relationships among constructs. The entire methodology in
using such a grid with one teacher is described the methodology and
its use are central to the research; The operative assumption is that
phrases used by the teacher to distinguish or characterize the groups
of elements are representations of some set of coherent beliefs and
principles about his/her teaching and that the primary task is to
determine what these are. Presumably, coherence is reflected in the
scores of association ohtained from the grid. If the distinguishing
or characterizing phrases in the "construct" axis are thought of as
"variab es" and the “elements" as "suhjects the correlations among
variables can be factored with reasonable expectation that the

"variables" which exhibit some commonality will be placed in the same
factor.r The grid was subjected to a principal component factor

analysis with varimax rotation, using a packaged program, Problems
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with the analysis are discussed and described Ultimately results
mere obtained which included groups of phrases obtained from the
factor analysis they were used in a second interview to probe for
what might underlie them: Transcripts of teacher response to the
factor analyses are recorded— Generally the teacher was unable to
identify the particular source for her thinking.

Findings

Information concerning how one teacher thinks about her teaching
is presented Generalizing is difficult and dangerous; headings are
often overlapping and may omit certain characteristics that arise from
discussion. The teacher studied was interested in specific student

1) Student success at curriculum content and their subsequent

confidence;

2) Making them think;

3) "Daily 1ife® information;

4) Application and transfer making factual information more

real;

5) Successful use of resource material;

6) Group work and social learning.

The teacher was seen to be committed to helping youngsters cope
with information; she was also committed to her students “learning
the content in the curriculum. The teacher S dominant concerns were
to handle information independently. The origin for her principles
were pragmatic rather than theoretical.

Interpretations

7 The point of the research was not to portray the teacher' s
thinking per_se, though knowledge of it would be essential to anyone
willing to introduce new materials/and/or approaches in a particular
classroom. The author, however, advances the study as recognition for
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the importance of qualitative studies. The utility of the knowledge
obtained is recoéniied in and of itself as very 11m1tea because it
pertains to one teacher. However the author stresses that know]edge
is not audged so]e]y upon the criterion of its range of applicaﬁility
as well; he states that the power of knowledge is also important. The
power of qualitative research is derived from its ability to provide
know]edge that can he]p with understanding of the particularities of

unique professional practice.

ABSTRACTOR'S ANALYSIS
MunBy s study prov1des a fine examp]e of how qualitative researeh

information about 1mped1ments to 1mprovements. The re]ationship to
studies and writings of Russell, Roberts, and Olson is helpful in
providing a fine rationale for the case study. The study takes the
ideas and the maps provided by authors and offers a fine example of
what can be done and how the resu]ting 1nformation can be used.
] The article provides 2 rich source of information for researchers
1nterested in qualitative research. The use of the Repertory Grid
Teehnique in qua]itative research the 1nterv1ew techniques and
procedures, and factor ana1y51s all provide methodo]ogical )
contributions that are extreme]y useful to other researchers. in a

The "study“ is actua]]y an examp’e of what case studies can do
and what kind of information may be available only from such studies.
The 1mportance of a teacher's belief system is underscored for those
1nterested in 1ntroduc1ng new curricu]um materials and/or teaehing
approaehes. The design is a careful one with heipfu] references to
previous studies, positions, techniques, and assertions. The record
of the procedure is a most commendable feature. However, the
1nformation presented concerning a single teacher has limited va]ue in
and of itself--a fact emphasized by the author:

At times the author provides more 1nformat10n e.g., direct

transcript of teacher response than is needed. At other times there
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seems to be a maaor leap between an observation and/or a response and
a general statement. There is also Some question conferning the
1nvestigator s suggestions for classification and interpretation that

were mentiOned Was not there some way to get the 1nformation, the

technique could be strengthened with!the inclusion of more direct
statements and/or uther evidence that the interpretation came from the
respondent

andlor by those interested in specific change in the school program or
in teaching behaviors.r Space in professional journals is too limited
to encouraﬁe repeated Case Study approaches., And, getting significant
numbers to permit generalizations defeats the purpose and the strength
of the design.

Munby s arficle adds valuable information and specific direction
for those desiring to prrsue qualitative strategies. Perhaps more

would have been served if he had concentrated on the procedures, the

pitfalls, the ultimate use of spec1f1c information. At times he seems
to reflect too mich on the study of one teacher and her responses and
interpretations. More information concerning the validity of the grid
and the factor analysis may be more helpful to other iesearchers: Was
the information used in the school? Was the outcome merely an
elaboration of the research design? Was 1t merely a fine exercise for
the teacher 1nvolved==and for the researcher? Information concerning
use of the specific results would be interesting as a follow-up on the

study.
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Erow, t W: and J. P Barufaldj "SEARGH An Exploratony Study of

an Innovative Retool1n97§cienceﬁPrggram for Elementary-School
Teachers." -School Science and Mathematics, 85 (6): 486-453,
October, 1985, —

Descriptors--Educational Researeh Elementary Educat1on,
*Elementary School Teachers; ?Inserv1ce Teacher Education;
*Program Descr1ptions. *Research Reports; *Science Educat1on

Expanded abstract and analys1s prepared especially for 1. S E by
Jerry G. Horn; Kansas State University.

Purpose

The purpose of this study was to describe an innovative
retool1ng science program SEARCH."

o e e

The cirrent demand for science and mathemat1es teachers and the
projected shortage for the ?uture are well documented (DeRoche and
Kuwaja, 1982) Various recru1tment methods and the h1r1ng of

suBst1tu.es w1th limited preparat1on and exper1ence have been ut1lized
to fill the void: In addition, the results of recru1tment of
potent1al science teaehers from the ranks of undergraduate science
majors have been unsuccessful. Hh1le there may be many reasons for
the latter case, low teacher salaries and the perce1ved Tow status of
the teach1ng pro?ess1on are often c1ted Some success has been
achieved in the recru1tment of science teacners from more trad1t1onal
populat1ons. The retool1ng" of elementary school teachers 1n science

may prov1ae some relief for this shortage of science teachers.

Ffj:', Il e —— éﬁd Ppocé’durég

This program attacked the p problem of science teacher shortages by
attract1ng elementary school teachers from among the district's ranks
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to be initially retrained through a process that included two
community college earth science courses. The program, designed to

ease the shortage of earth science teachers, included a group of 18
participants who were carefully screened on the basis of their past
academic achievement— teaching performance, and their performance in

an interview session. Initially. it was hoped that 50 participants

process. All of the participants were teaching in the district and
most had a bachelor S degree with a specialization in elementary
education. Hhile they had some interest in science their academic
preparation in science and mathematics was very limited Incentives
to participate in the program includea cost of the course work, a
bonus of $1,000 for completion of the courses and, due to a
differential pay scale in the Houston schools an extra bonus of

and histrocial geology. The traditional lecture and laboratory format
was modified to include discussion sessions on earth science. teaching

The following three instruments were used for the purpose of
describing the participants as they matriculated through the program.
a. Teacher Concerns Statement (TCS) = This instrument,
developed by the Personal ’rofessional Dévelopment Systems

Divi51on of the Research and Bevelopment Center for

is based on the conceptual model that supports the
contention that teachers progress not only through a

about the new practice or innovation are also identiriable
and developmental. A concern may be operationally defined
individual has related to a new practice. The following
three categories of concerns have been identified.

L
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Category I - Self:oriented Concerns
Category II - Self-benefit Concerns

b. State-Trait Anxiety lnventory (STAI) - ThlS inventory
consists of two scales; state anxiety (A State), a
transitory emotional state which can be influenced by
training, and trait anxiety (A-Trait), relatively stable

stable individual differences in anxiety proneness
(Spielberger, Gorsuch and Lushene, 1970) A modi fied
form of the STAI (A-State) was used to measure the
subJeets anxiety level related to teaching science
at a particular point in time.

c. Science Attitude Scale 11 (SAS) - The Shrigley Science

SUbJECtS attitudes toward science.

Findings

The data generated from the TCS showed that the most intense
concerns among the teachers are those concerns that focused upon
Category II = Self benefit Concerns. The teachers were consistently
concerned about earth science competency at the beginning of the
program, at midpoint, and at the end of the program. Three successive
administrations of the STAI-A State Scale revealed a renatively high
level of anxiousness toward the teaching of science; and it did not
change throughout the program. On the SAS the participants became
more positive toward science between its first administration and the
the first administration of SAS to the third administration at the end
of the program. Changes in attitude toward science were not detectad
between the midpoint of the second administration of SAS and the third
administration.

Two additional courses such as those offered in SEARCH did not
lessen the "traditional feelings of insecurity and incompetence toward

science content® among elementary teachers. Concerns of the
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participants focused most intensely on “self," and expressed anxiety
focused on the teaching of science.r The authors surmise that a

reduction of anxiety toward teaching science might enable the

individual to focus upon pupil-benefit concerns. These concerns are
especially desirable because of their relevance for stiudent outcomes.
Perhaps designing science content courses that may léssen anxiety
toward the teaching of science should be considered.

The effectiveness of this program can be initially ascertained by
the success of the participants in mastering the content of the
courses and their success in making a transition from being an
elementary teach r to a middle ‘school earth science teacher. All
participants successfully completed these courses with a final grade
of A or B, and, of the 18 participants, 14 were assigned as middle
school science teachers Early reports indicate that they have been
successful in making the transition from non-science major to science
teacher with ease.

ABSTRACTOR'S ANALYSIS

Undoubtedly the purpose of SEARCH an innovative retooling
sciénce program for elementarj school teachers, is of particular
interest to science educators, school administrators and teachers who
may be considering a redirection of their careers into an area of
teacher shortage. In effect this paper is a report of efforts to
document selected measures of concerns, anxiety levels and attitudes
toward science among a group of individuals who were selected to
part1c1pate in this program; The authors focused their attention on
areas that have been a major concern to teacher educators in science
as well as other areas: References to earlier work of the authors and
others provided a framework for directing the investigation and the
conduct of the program.

Traditional means of assessing program success via pre- and

post-testing was not a maJor concern. However, successive

understanding of the 1mpact of the program on the partieipants at
least in three selected areas. At therconclusion ofrthe report, the

authors did resort to conventional measures of success, i.e., grades
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level science teachers in this district. one should not be surprised
at the results. Rather than a criticism. these circumstances should
p0551bly be considered as conditions for similar efforts by others.

The instruments used in the study are recognized in the
profession, and their use at selected points provides formative
evaluations of the program. Without a comparison group and with
subJects with a high degree of similarity, inferences of a statistical
nature are not possible.

If one assumes that the purpose of the program was to cause
positive changes in concerns, anxiousness, and attitudes, the program
could not be con51dered very successful. Although this might have
been and probably was highly desirable; the purpose was to retrain
elementary teachers to become middle level earth science teachers. It
did that, but the cons1derable amount of discussion and numerical data
presented focuses the reader s attention away from this fact. This
problem may be unique to this artiele. or it may be common to most
efforts that attempt to describe a program while at the same time
reporting data of a research nature. The intended purpose of an
article is as 1mportant as the purpose of a study.

Since this report is a report of a training effort and not a
research study, it is not p0551ble to clearly determine 1ts place or

1mpact on an identifiable body of knowledge. However, documentation
of a process to address a problem (teacher 1"‘ior'tage) is extremely

important. The results ‘may indicate that teachers can be successfully
retrained to teach science W1thout removing some of the barriers that
caused them to not choose this area initially. would they be more
successful if the.e barriers were removed or at least substantially
reduced? Is 1t reasonable for a two-course sequence in earth science
to have a significant 1mpact on personal characteristics developed
over 20 or more years? Hould a program 1ike SEARCH be as successful
either in attracting participants or in the teaching act without the
financial incentives and the "rigorous" selection process?
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In effect, the authors have opened an area of investigation and
practice that is timely and needed. Others who wish to pursue either
of these lines would learn from the experiences of authors Crow and
Barufaldi. , 7 ,

As a reader may surmise, the original report of a descriptive
" study of a retraining project for teachers by Crow and Barufaldi did
not follow conventional research nor did it seem to provide a full
descriptior. of the program that would permit replication: In effect,
it was a mixture of a description and an evaluation of selected
elements of the training program. To force this type of effort into a

conventional research report was difficult for the abstiactor and
probably unfair to the authors. Hopefully, the reader of this
expanded abstract and analysis recognizes this problem.

REFERENCES

Barufaidi, J. P. "Science Anxiety." Discovery. The University of
Texas at Austin, Texas, Autumn, 1582?‘23152;
Brockley, Barry P.. "The Relationship Between Anxiety About Teaching

Science, Perceived Importance of Science and the Amount of
Science Taught by Inservice Elementary School Science." -
Unpublished doctoral dissertation, University of Texas; 1982.

DeRoche, Edward F. and Edward Kuwaja: "“A Survey of Teacher Supply

and Demand in the West." Phi Delta Kappan, April, 1982.

Fuller, Frances, G. Pilgrim and A. Freeland: “Intensive
Individualization of Teacher Preparation.” Mental Health and
Teacher Education, 1967.

Fuller, Frances F. and Carol Case. A-Manual-For-Scoring the Teaching
Concerns Statement: Research and Development Center for leacher

kducation. The University of Texas at Austin, December, 1972,

"Multiple Woes Foreseen as Math Teachers Flee to Higher-Paying Jobs."
The Houston Post, September 20, 1982, 3A.

Shrigley, R.L. “The Attitude of Preservice Elenentary Teachers _
Toward Science." School Science and Mathematics, 74: 243-246,
1974.

60



spielberger; C. Di; R L. Gorsich and R.-E. Luchene, The State=Trait
Anxiety Inventory (STAI) Test-Manual for Form X. Palo Alto:
Consulting Psychologists Press, 1970;

Westerback,; M. E. "The Relationships Among Attitude Toward Teaching
Science; -Anxiety About Teaching Science, and Selected Demographic
Information in a Sample of Preservice Elementary Teachers."
Unpublished doctoral dissertation; New York University; 1979.

Westerback, M. E._ "Four Consecutive Studies on Anxiety About Teaching
Science in Preservice Elementary Teachers." C. W. Post Center,
Long Island University, New York, 1981. Mimeographed.

57

61



Dreyfus; A, E. Jungwirth and P; Tamir. "Biology Education in Israel
e Teachers." Science Education; 69 {1): 83-93,
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*Teacher Attitudes

Expanded abstract and analysis prepared especially for I.S.E. by
Cheryl L. Mason, Purdue University.

Purpose

~ The authors sought to delineate the main concerns that teachers
held concerning the 15-year-old Israel High-School Biology Project
(IHBP) which is an adaptation of the BSCS Yellow Version textbook.
They specifically studied the following questions:
(1) How do teachers perceive the IHBP program?
(2) How satisfied are teachers with the situation as they
perceive it? 7
(3) What changes in the system would teachers advocate?

Rationale

Based on the premise that the teacher is the key to proper
implementation of any curriculum; the study addressed the subjective
perceptions of the curriculum by biology teachers in Israel. It was
thought that teachers may predicate their responses to a curriculum
situation on concerns rather than on actual accomplishments:

e ——  —— G« —— — — - —

ﬁééééiéE”EESJgn, nd Procedure

The subjects included 110 teachers who comprised 25% of the total
number meeting the following criteria:
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a. currently teaching in 11th or 12th grade,
b. teaching experience of at least five years; and
c. currently preparing pupils,for the Bagrut-egaminationi
andfor have had such experience during the last three
years. (A passing grade on the Bagrut test is necessary
for admission to universities and most other post-secondary
institutions.)
The schools in the sample were:
a: selective city-schools;
b. comprehensive urban schools
¢, rural regional schools-
d. agricultural boarding schools; and
e. religious schools (excluding Kibbutz- schools)

Method. The design of the research was an ex post facto
exploratory field study (Campbell and Stanley, 1966). The study
consisted of three phases. Phases one and two involved interviews and
an open-ended aﬁéséiaﬁﬁaiie. The purpose behind these phases was to
secure ﬁhat the téécher concerns were. The results of the interviews

questionnaire, the results of this phase were reported in this
article.

i'inal questionnaire. Part I of the final questionnaire consisted
ct 27 s.atements in five clusters. The clusters included statements
“rern:ng subJect matter content areas, aspects of activities in and
st of tie classroom, student evaluation and teacher concerns
regya: ding ihe IHBP.
In addition, two questions concerning the teacher's perception
ano vpinion ab..ut each statement wera asked: Possible response
ratterns were as follows:

”ércééfion Opinion
(A) Accepted. (A1) It is good that emphasis
Emphasis is strong. is strong. 7
(A2) It is bad that emphasis
is strong.
(B) Rejected (B1) it is good that emphasis
Emphasis is not strong. - is not strong.
(B2) It is bad that emphasis
59 is not strong.
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An analysis of the teachers' responses consisted of the following
four components: )

(1) Perception: A = true, B = not true;

(2) Opinion: ﬁi = true/good A2 = true/bad,

7 Bl = not true/good, B2 = not true/bad

(3) Satisfaction: Yes (Al + B2) or No (A2 + B1);

(4) Des1rability: (A1 ¥ B2) or (A2 + B1) depend1n§ on whether

the statement was pos1t1vely or negat1vely formulated.

Also, for each of the 27 statements in Part I, the teachers ‘Were
asked to respond on a 5-point scale (zero = 1rrelevant to response,
4 extremely relevant) as to how the follow1ng six factors were
involved in their answers:

(1) Preparation of students for the Bagrut examii:ation.

(2) Mot1vat1on of students. 7

l3l Bevelopment of understand1ng of the methods of inquiry.

(4) Development of creativity.

(5) Development of understand1ng of the relationships between

sc1ence and society.

lGl The imparting of var1ous b1eleg1cal top1cs.

Part II of the questionnaire consisted of six statements related
to the Bagrut (matriculation exam1nat1on), and Part III used a 4- po1nt
scale (0 = 1nfluence and 4 = extremely strong 1nfluence) to assess
the in?lﬁence of adm1n1strat1ve, budgetary and safety constraints on
attenpt1ng out of the school activities. The results of these two

parts were not reported in this article.

I

Flndings

S1nre ANGVA S across school types, teaching exper1ence and
educaticnal *ackgrouna resuited in no stat1st1cal d1fferences, the
f11d1ngs were reported on the basis of a ‘total-study’ populat1on.

Part I c. he quest1onna1re was analyzed for the teachers'
perc’pt1ons, op iions, sat1sfact1on, and views about the des1raB1l1ty
o7 the educat1enal aspect(s) conta1ned in the 27 statements. On ten
of the stdtements, there were clear cut maJor1t1es. Teachers agreed
that th IHBP program did not include sufficient emphas1s on
,lilosophy and human biology, or on the social and cultural aspects of

bicTogy. -
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On eight of the statements there was a clear-cut majority in

perceptions but there was disagreement with regard to the
desirability of emphasis put by the curriculum on areas such as

philosophy, statistics, scientific inquiry, ecology, and indoor or
outdoor activities,
Perceptions were divided on six of the statements, but there was

no disagreement on the desirability of the strategies presented.
Finally, for three of the statements there were divided perceptions,
and disagreement on the desirability of the situation.

Hhen the teachers indicated which of the six aspects of biology

education influenced their opinion on each of the statements,
motivation of the studonts was the most common factor (19 items). The

remaining aspec: -~ from second to sixth were as follows:
preparation for <xam (14 items), understanding of inquiry
(12 items); deva: - .reativity (10 items); imparting of
bislogical tup zs -ems); ard relationships between science and

society (5 items).

Interpretations

The main f1 indings were as follows:

1) Tﬁe teachers strongly indicated that they supported the
laboratory]inquiry oriented approach and th-
physiological slant of the IHBP Curriculum.,

{2) There was a demand for more flexibility in the curriculum.

~ in order to meet individual students needs.

lé) Social and ecological aspects of biology, including the
involvement of outdoor activities were desirable but not
sufficiently evident in the actual school situation; 7

(4) The teachers indicated that the Bagrut examination had a
giéat impaét on what and how they taught. They also
suggested that the examination sﬁould not be the main means

tended not to receive the attention they deserved.
(5) Most teachers wanted to be more involved in curriculum
development.



(6) The discrepancy between teacher cpinions and their actual
teaching routine was partly explained by the demands of
the Bagrut examination (actual or perceived) and by
monetary and/or administrative constraints (actual or
perceived). .

(7) Since the Israeli school system is very centralized,
teachers tended to blame the establiskment for difficulties
arising from the IMBP curriculum.

ABSTRACTOR'S ANALYSIS

The authors indicated that although the methodologies used in the
study were of general applicability, the issues which were of concern
to the teachers were obviously affected by the constraints of the
educational setting. Perhaps teachers located in a différent country
would suggest different questions to be included in the final

As in most field studies with the ex gost fa'to character. there
was a plethora of variables and variance wnich were unaccountable.

not described. The manner in which the teachers were chosen and
whether they were volunteers or not, would have an effect on the
results. In addition, a balance snould have been sought Between the
rural and agricultural teachers with respect to the academic city
teachers, in order to reduce the disparity in numbers.

Although the specific educational setting tended to affect the
generalizability of the results, tﬁe basic tenets beﬁind this study
were sound. Because teachers are at the core of any improvement
effort, it is important to first ask them about their major concerns
and then gear improvements towards meeting those concerns. An
inaccurate assessment of a faculty can lead to failed efforts in any
school.

Following this philosophy. the researchers sought to discern the
subjective perceptions of the curriculum by biology teachers. The

patterns, plus the extent to which various factors were involved in
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the1r responses, seemed to be ‘an effective way to compare teacher
responses and to di'aw conclusionss However, the underly1ng reasons
for the differences in perceptions could have been investigated
further.

As the results 1nd1cated secondary teachers tend to approach
teach1ng and learn1ng with a dependency on lecture and d1scu551on

of what teachers work life looks l1ke from the1r perspect1ve and to
acknowledge their dllemmas, tens1ons and cho1ces (Lieberman and
M1ller- 1984) People respond to their pereept1ons of real1ty,,n6t to
some obJectlve real1ty (Spector, 1984). Due to Israel's central1zed
educatlonal system and the mandatory Bagrut examination, teachers
perceived that they were under a lot of pressure to cover content
material.

, Breyfus, dungwirth, and Tamir have addressed a very important
issue in the1r study. Accord1ng to Erocker and Banf1eld (1986),
1ntent1ons 1nto rlassroom exper1ence. Because they 1nterpret
curriculum materlals and features of the schocl and classroom settTﬂg
in an 1nteract1ve manner, there is a dlfference between 1ntended and
translated curr1culum. In other words; values are drawn upon dur1ng
the dec1s1on-mak1ng process that occurs when sc1ence teachers plan for
instruction; there is pre-act1ve dec1s10n-mak1ng, a process that has
meaning within the teacher s frame ot reference and not necessarily
within the curriculum spec1al1st s frame of reference (A1kenheadf
1984 Munby, 1984; Crocker & Banfield, 1986; Hason, 1986)

Case studies have demonstrated that currlculum 1nnovators who
view teachers as co-researchers in the curriculum development process
were more suecessful as contrasted with those who v1ewed teachers as
PEClplentS of new mater1als (A1kenhead 1984). These f1nd1ngs were

supported by the results of th1s study wh1ch “indicated that the

Although the three phases of the proaect were 1nformat1ve,
support1ve classroom observatlons are recommended. 0bservat1onal
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and/or the pressures of the ediicational setting accurately (Mason,
1986). Finally, since the authors indicated that this study added an
important dimension to previous studies of the Is-<el High School
Biology (IHBP); perhaps a paper which consolidates their findings
would serve to illustrate the full picture of biology education i,
Israel and allow for more generalizability.

REFERENCES

Aikenhead, G. S. “Teacher Decision Making: The Case of Prairie

High." Journal of Research in Science Teaching, 21: 167-186,
1984,

Cémpbéii;:bi”faﬁsﬁé:ég7EEWS§§ﬁiéy; Experimental and o
Quasi-Experimental Designs for Research. Chicago: Rand
McNaTly, 1956, o

Crocker, R; K. and H. ﬁan?iéias,"ffééﬁéfgflﬁfjﬁéﬁéijg Teacher- -
Decisions on Schocl,-Classroom, and Curriculum". Journal of

Research in Science Teaching, 3: 805-816, 1986.
Lieberman, A; and L. Miller, Teachers, Their World; a
Implications for School Improvement. exandria, Virginia:
ssociation for Supervision and Curriculum Deveilopment, 1984.

nd Their Work:

Mason, C. L: "Student Attitudes Toward Science and Science-Related
Careers:  An Investigation of the Efficacy of a High School

Biology Teachers' Intervention Program." Dissertation Abstracts

International, 47, 2105A, 1986. (University Microfilms No.
DRBEZZI0Z)

Munby, H, *A Qualitative Approach to the Study of a Teacher's
%éliéfs;" dournal of Research in Science Teaching, 21: 27-38,
984,

Sabar, N. "Is the Disappointment in tha Implementation of a New.

Science Curricula Justified?: A Study Quantifying Descriptive
Data." Journal of Research in Science Teaching; 23: 3475-491,
1986.

Spector; B: S._ “Case Study of an Innovation Requiring Teachers to
Change Roles." Journal of Reseazrch in Science Te:.hing, 21:

563-574, 1984,




