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| The purpose of this study was to explore the results
of an early field experience in the Secondary Science Teacher
Preparation Program at Indiana University, Bloomington, where the
field based program was located in classrooms using the ISCS program.
Some of the questions explored wvere: Will early experience change the
preservice teacher's commitment to science teaching and his attitude
toward the teacher preparation program? Will it change the preservice
teache-'s view of the role and nature of science? Will it change
their view of students or affect the preservice teacher's major
concerns about his abilities and needs as a teacher and cause the
teachers to express a need for a broader science background? The
group used consisted of 31 students (primarily sophomores) who were
pre- and posttested with the Nature of Science Scale, the Teachirng
Profession Questionnaire and the Horld Association Scale. The results
indicated that this early experience did not significantly alter
conpitments to science teaching, but it did significantly change
their attitudes toward their education and science coursework, as
vell as generate increased concern about junior high students and
their reading problems. A significant change occurred in the
preservice teacher's view of the nature of science away from the
theoretical model and a trend toward the broader selection of
background in the science fields/uas indicated. (Author/BR)
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Recently a number of teacher preparation models have teen proposed
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and implemented which include early and continuous field experiences for
preservice teachers 1ﬁ varicus conéent areas. The purpose of this ﬁapet
1§ to describe the early field egpetience in the Secondary Science Teacher
Preparation Program at Indiana University, Bloomington, and to examine
some of the data obtained from the first field trial of the program.

In the spring of 1974 the early field experience was offered for the
first time at Indiana University as a portion of F200, the first required
course in the Secondary Science Teacher Preparation Program. The thiréy-
one students who enrolled were primarily scphomores, with a few juniors
and seniors.

A major goal of the program was to give the preservice teachers the
maximum possible experience in working with students. Another goal was
to prepare the preservice teachers to acoist the teachers in classroom
instruction. In view of the typlcally busy schedule cf the classroom
teachers, the latter goal must always be of predominant concern in cooper-
ative school/university programs.

The filcld tased program was located in classrooms using the Intermed-
iate Science Curriculum Study (ISCS) program. Two aspects of the ISCS
progran make it well suited for use in a field based experience. The
individualized nature of the program permits a numb;t of preservice

teachers to work with individual or small groups of students ;n a teachiné
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role without disrupting the normal classroom operations. Secondly, the
level of sophisticaticn of the ISCS curriculum is readily handled by the
college sophomores.

In the fall of 1973, three ISCS teachers were sclected as adjunct
faculty members of In&iana University to plan and teach the early exper-
ience course. It was decided that a preparation component would be a
necessary step bef?re the precservice teachers would be able to interact
meaningfully with the junior high students as they worked in the 1SCS
-program. The course was divided into two compone&ts called ISCS Prepara-
tion an& ISCS Participation. Both compo;ente were tauzht in the secondary
school by the ISCS teachers.

The ISCS Preparation component consisted of eighteen hours of
instruction designed to aquaiat the ptesetvice teachoers with the ISCS
science content, familiarize them wi:th the ISC5 form=t, and prepare them
"to use queetioning tecliniques enploy;d by ISCS teachers, Four ISCS
Teacher Training Units were used for the instruction: Rationmale for
Irndividualization, Questioning, Model Testing and Modifying, and Energy
and Systems.

In the ISCS Participation component, the pregervice teachers worked
with the junior high students undec the supervision of one of the Adjunct
Faculty members. Each preservice teacher was scheduled inco a particuler
junior high classroom for twenty hours coatact. This allowed tha preser-
vice teacher to work with the same group of students over &8 six week
interval. Although in general the preparation componenut preceded the
participation component, there were some pl;nﬁed interfaces. The students
observed the ISCS classes early in the preparation compoment in order to

visualize the program in action. During the participation componett,
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several after-school- seminars and rap sessions were held in order to give
the preservice teachers opportunities to share experiences and to offer
constructive criticism of the course. |

In order to obtainlas complete a picture of the program as possible,

a large variety of evaluation techniques were used. Three pretest-
posttest measures were taken to examine the effect of the program on the
concerns, percéptions, and teaching goals of the ptesepvice teachers.

Audio tapes were made to record a sample of the preservice teachers' inter-
actions with the junior high students. A questionnaire about the preservice
teacher's role was given to the junior high students. And, finally, re-
cordings were made of thg rap sessions.

This paper will be limited to .a discussion of the portions of the
data obtained in the three pretest-posttest instruments. All three instru-
ments, the Nature of Science Scale, tha Teaching Profession Questionnaire, .
and the Word Association Scale, were administered at the start and at the
conclusion of the program. These instruments were designed to explore the

i following questions:
1. Will the early exporience change the preservice teacher's
. comniitment to science teaching and his attitude toward the

teacher preparation program?

2. Will the early experience change the preservice teacher'a view
of the role and nature of science?

3. Will the early experience change the preservice teacher's view
of students?

4. Will the early experience cause t..e preservice teacher to
express a need for a broader science background?

S. Will the early experience effect the preservice teacher's major
concerns sbout his abilities and needs as a teacher?

The Natura of ‘Science Scale
The Nature of Science Scale (Rimble, 1968)*1is designed to determine

an individual’s concept of science. It is composed of 29 statements about

*imball, Merritt E. "Understanding the Nature of Science: A Com-
parison of Scientists and Science Teachers," Journal of Resezrch in Science
Teaching, §: 110--120 (1967-1968)." o
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- scientists and the scientific enterprise. The respondent is asked to
indicate whether he agrees, disagrees, or is uncertain about each state-
.ment. The theoretical model of the scientific enterprise used 1iu thio
1nsttumept was developed through extensive studyyﬁf the literature on
the nature and philosophy of science. The respondent's answers for each
item are compared with model responses which are based upon the theoretical
model.

It was hypothesized that the eat1§ :;petience in an ISCS classroom
night effect the preservice teachers' preceptions of the scientific
enterprise. Pretest and posttest measurements were taken in order to
determine the direction of the change. The model responses for each item
and the ptecentag?s of the respondents' snswers in each category are
presented on Table 1. The instrument is presented in Appendix A.

The posttest responses of the preservice teachers differed from the
ptetest responses on 23 of the items. Of ;heae 19 were in opposition
to the model. Thus, it appears that the general effect of the early
field expetie;ce in the ISCS classroom wae to alter the preservice teachers'
concept of the nature of science in a direction opposed to that of theh
theoretical model.

Rach of the statements 1n-the scale relates to oue of eight asser-
ciéns about important chatéctetistics of science. Analysis of the items
grouped by the assertions they represent shows that an increased percen-
age of the preservice teachers disagreed with the following assertions:

1. The fundamental driving force in science is curlosity concerning

the physical universe. It has no connection with outcomes, ap-
plications, or uses aside from the generation of new knowledge.

2. 1In the search for knowledge, science is process-or.ented; it

is dynamic, on-going activity rather than a static accumulation
of information.
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TABLE 1

Nature of Sclence Scale: Percentages of Agreement, Disagreement,
and Unsure Responses in Pretest and Posttest

A

Percentage of Respondents’

Agree (' Disagree ' Unsure
Model Pre -2 -2 -2
Item Response Post -X -Z R 2
1. D ' 57.5 35.0 1.5
S  64.3 25.0 10.7
2, L A : , 27.5 57.5 -15.0
42.9 39.3 17.9
3. D 62.5 20.0 17.5
, 8.6 ., - 7.1 14.3
40 D N 6500 2540 10-\'1
< 75.0 17.9 7.1
5. D ' 32.5 55.0  12.5
. ¢ ' H 6007 3201 701
S— 6, D e . 10.0 .80.0 . 10.0
25.0 57.1 17.9
7. D 72.5 25.0 2.5
64.3 32.1 3.6
80 D 5205 ,4000 ' 705
71.4 21.4 7.1
9. D 2.5 50.0 47.5
7.1 39,3 © 53.6
10. A 10.0 82.5 7.5
3.6 85.7 10.7
11. D o 32 55.0 12.5
' 53.6 35.7 '10.7
12. D 30.0 55.0 12.5
53.6 42.9 3.6
13._ ' D 50. 0 3500 1500
53.4 35.7 10.7
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3. In dealing with knowledge as it is developed and manipulated,
science aims at ever-increasing comprehensiveness and.simpli-
fication, emphasizing mathematical language as the most precise
and simplest means of stating relationships.

4. There 1s no one "scientific method" as often described in
school science textbooks. Rather, there are as many methods of
science as there are practitioners.

S. Science has a unique attribute of openness, both openness of mind,
allowing for willingness to change opinion in the face of evidence,
and openness of the realm of investigation, unlimited by such
factors ‘as religion’ politics, or geography.

6. Tentativeness and uncertainty mark all of sciemce. Nothing is
ever. completely proven in science, and recognition of this fact
is a guiding consideration of the discipline.

.On the other hand, an increased percentage of the preservice teachers

agreed vith the following assertions:

.1. The methods of science are characterized by a few attributes
which are more in the realm of values than techniques. Among
these traits of science are dependence upon sense experience,
insistence on operational definitions, recognition of the arbi-
trariness of definitions and schemes of classification or
organization and. the evaluation of scientific work in terms of
reproducibility and of usefulness in furthering scientific inquiry.

2. A bdasic characteristic of science is a faith in the susceptibli-.

‘ ity of the physiesl universe to human ordering and understanding.
/

In generdl, the preservice teachers tend to agree less with the
theoretical model of the scientific enterprise after completion of the
ISCS early expérience. One“possible cause for this trend might be the
concopt of science held by the ISCS classroom teachers. At a later date,
two of the three teachers were tested with the Nature of Science Scale
and were also found to be in great disagreement with the theoretical model.
Another possible cause for the trend observed in the data is the nature
of the ISCS program and the way that it is being implemented in the class-
rooms. This possible cause has not yet been investigated. )
Word Association Scale ,

The Word Association Scale consists of a sematic differential com=

pose. of twelve evaluative word pairs and three word pairs from other

‘o
U
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dimensions which were not analyzed. The respondei’ was askeu to use the
vord pairs to rate five diffetept concepts. The concepts were: ISCS

. -Teachera, Education Coursework for Science Teachers, Science Coursework
for Science Teachers, F200 Core Experience, and Junior High Students.
iA lov mean score indicates & negative attitude, a high mean score indi-
cates a positive attitude. Differences between pretest and posttest
concept means ;;re tested using a trials by subjects aralysis of variance.
There was no significant diffe:enc; in the pretest and posttest scores
for the concept ISCS Teachers. Evidently, the ISCS teachers matched the

preservice teachers expectations of classroom teachers. The results of

the other four comparisons are shown on Tables II, III, IV, and V.

TABLE I

Analysis of Variance Between Pretest and Posttest of the Word Association
Scale for the Concept, Education Coursework for Science Teachers

’ . Pretest Posttest
Source of Mean Mean Mean

Variation Square df F-Ratio P Score Score-
Between

Tests 853.2 . 1 . 1.2 +«01 69.0 61.6
Between

Subjects 117.8 30

Error 118.1 30

Analysis of the preservice teachers' attitudes toward their education
coursework, shown in Table II, indicates a significant decrease in positive
attitude on the pos.test. This has serious implications for the program

since one of the initial hypotheses was that gn early field experience
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would cause an increase in positive attitudes. By examining criticiems
from the rap sessions held for the préservice teachers the following poings
have been identified as possible dimensions of the observed change in
attitude: there were frequent trénéportétion problems in commuting to

the public schools, a number of scheduling problems arose between college
classer and the scheduled classroom visits, the total éhdunt of travel
time required was viewed as excessive, the ISCS Teacher Training Modules
used fn the ISCS Preparafion‘componént wnre»vieéed as inappropriate or too
drawn out. Besides the above aspects of the 1SCS Preparation and ‘Partici-
pation there is ote ofhef dimension which pfobably contributed to.the' ’
change in attitude. As stated earlier, the ISCS early experience was only
a portion of the F200 course. The preservice teachers were also involved

in education class experiences on campus.\ This portion of the course,

\
called F200 core,_conaisted of %ore traditional education exp-riences

such as readings, discussions, land microteaching. The praservice teachers

were asked to express their at itu%; toward this one experience in the

Word Asaocia;ionﬁScale. shown in Table III. Their change in attitude on
this item is very similar to the changes shown on Table II. Further
research neéds to be conducted to determine how much of the variance shown

in Table II could be attributed to the F200 core experience.

TABLE IIY

Analysis of Variance Between Pretest and Posttest of the Word Association
> Scale for the Concept, F200 Core Experience

{

i

Pretest Posttest

Source of Mean ‘ Mean . Mean
Variation Square df F-Ratio P Score Score
Between

Tests o 1246.5 1 7.3 01 '69.5  60.3
Between

Subjects 152.2 30

Error 169.7 30 -:‘,
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A change in attitude was also found in the preservice teachers'
attitudes toward the required coursework in science, shown in Table IV.
It was hypothesized that an cpportunity to ohserve the level of gemeral
science concepts mastered by junior pigh students would cause the pre-
service teachers to re-evaluate their science preparation. Analysis of
this 1;ém in the Word Association Scale indicates é decre;se in positive
attitude on the posttest. However, interpretation of this change of
attitude would be difficult with this item alone. Related items are
iacluded in the third evaluation instrument, the Teaching Profession
Qu;;tionnaire. Interpretations of this change of attitude will be dis-
cussed in the section éfzihis'papet which describes the analysis of those

items. — |

TABLE IV

Analysis of Variance Between Pretest and Posttest of the Word Association
Scale for the Concept, Science Coursework for Science Teachers

i
!
3

ftetest Posttest

Source of Mean Mzan Mean
- Variation Square  df F-Ratio P Score Score
Between
Tests 85.9 1l 2.7 .10 . 69.5 67.1
Between
Subjects 85.8 30
Error 31.4 30
A\
\—-—\..'

The final concept on the Word Association Scale was Junior High

Students. A significant difference was found at the .00l level of con-

fidence as shown in Table V,




TALLE V "

Analysis of Variance Between Pretest and Posttest of the Word Association
Scale for the Concept, Juniaor High Students

i

Pretest Posttest

Source of Mean . TR Mean ‘Mean

Variation Square df P~Ratio P Score Score

Between - P
) Tests 339.1 1 12,9 .001 57.7 62:4

Between - -

Subjects 166.2 ~ 30 B o o

Error | , 26:2 30

1

Teaching Ptofeasion Qg;gtionnaire

The Teaching Ptofession Queationnaite is composed of six items related
to the individual's teaching goals, ptofeasional concerns, and cateet pte- '
paration. The ipnstrument was validaued by administering it cuice ‘ta
fifteen science methoda students over g two week period. In this section
of this paper each of the qoestionnaite items will be described and the
validation and experimontal data will be'diacusoed.

Question 1 asked fhe~prese£§ice teacher to rank his intentions to
become a science teacher as very strong, moderate, or very weak. No 818;
nificant Bigfetences were found infhe pretest and postqost responses
although thetf\zab a shift from 21 strong commisments on*fhe pretest to
19 strong commitments on the posttest. A .

Questions 2 and 3 asked the pteaervice teachers to 1nd1cate theit
major and minor teaching choices in the science fields. The validation

gtoup was completely consiatant‘in their tesponses to these 1tems. Tte

pteservice teachers did not change their major teaching choices but seven

-
[
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of the 31 did indicate a change of interest in their minor teaching area,
moving from unsure to senior high general science categories to the junior
high ISCS category. This would correlate with the general change in
attitude toward junior high students indicated on the Word Association
Scale.

Question 4 was designed to investigate the concerna that the pre-
service teachers felt about their readiness to te. T ques®ion
consists of the following thirteen statements of pcossible concerns:

A. Earning a good recommendation (from supervisofé, principals).

B. Dealing with student reading problems.

C. Planning effective lessomns.

D. BRandling general classroom obedience problems.

E. Writing lesson objectives that will be relevant to étudents.

F. Being accepted by the other faculty members.

G. Providing adequate feedback to the students.

H. Determining appropriate evaluation techniqdes.

I. Motivating students to particirate more in the learning process.

J. Adjusting to the teacher role.

K. Evaluating pupil progress.

L. Meeting individual student neszds.

M. Meeting the demands of the school system.

The respondent was instructed to select from the above list those
four items wh.ch gave him the greatest concern about his rolé as a teacher.
The respondent was alsc instructed to make a list of those four items
which were of the least concern to him. Each 1te%'was validated and scored
by comparing the consistancy of the ptetést and posttest data for each
individual in the group. The validation group responses ranged from 100%
consistancy between tests to a consistancy of 12 out of the 15 individuals.
The data frop the preservice teachers was considered of interest if there
was a change of 20% or more of the responses. Only two of those items will
be described in this paper.

An 1interesting shift in concern occurred with Item B: Dealing with

student reading problems. It was not plgced as a major concern on the

BN
:

;
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pteteat-by\g\aingle preservice teacher, however, a total of six preservice
teachers 1ndic;;e& on their posttests that reading problems were of
major concern. This ig a predictable change of concern since the preser-
vi- *he.'s had fhe opportuaity to work closely with the junlor high
st seats as they read the material in the ISCS program.

The second interesting shift in concern occured with Item E: Writing
lesson objectives that wiil be relevant to students. .The changes of“scoteq/

are presented in Table VI.

TABLE VI

Comparison of Pretest and Posttest Scores for Item E in .
Question 4 of the Teacher Profession Questionnaire

Pretest Response:
Major Concern

YES NO
YES 10 3
Posttest (32%) (10%)
Rasponse:
-Major , .
Concern NO 9 9
. X (297) (297)

The areas on Table VI which show changes in concern are the yes-no
or no-yes areas. There were‘yhtee respondents (or 102 of the total grqup)
who indicated on the pretest that relevant objectives were not a major
concern, and then changed their attitude to indicate that this item was
a major concern on the postte;t. Even a larger group (292) indicated just
the opposite change in major concern. Perhaps this change could be

reflecting the fact that the preservice teachers viewed the ISCS program

as a completed . package which the classroom teacher just implements with-

- N
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out being required to formulate objectives. However, more research must
be done on this topic before any conclusions could be drawm.

Questions 5 and 6 concern the science preparation of the preservice
science teachgr; Question 5 lists the four major science fields with a
series of topics which are often taught as units within each of the fields.
The respondent was asked to check ;ach of those topics which might be (
esgential to his own preparation as a science teacher. The qugstiou was
scored by comparing pretest and posttest data of the number of topics
checked outside the individual's specified teaching field. The researcher
hypothesized that the po;tteat data would show that after the early ex-~
perience, the preservice teachers would express a need for a broader
science backgrouﬁd by checking more topics from fields outside their major
teaching fields. The validation group was coneistant in the two adminis-

trations of the instrument. Out of the fifteen students in the validation

group, five indicated a total of seven fields which they viewed as non-

-esgential to their preparation.

A difference in pretest and posttest scores was found in the hypothe-
sized direction for the preservice teachers as shown in Table VII. On
the pretest six of the respondents indicated a total of ten of the fields
which they believed to be non-essential to their preparation. On the post-~

test four people indicated five non-essential fields.

TABLE VII

Teacher Profession Questionnaire, Question 5:
Science Topics Omitted from List of Essential Studies

Test, Topic Number of Times Omitted

Pretest Geology
Biology
_Physics

Posttest Geology
g;ology o

=&l Wk O
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The trend shown in Question 5 is also found in the data from
Question 6 which asked the respondent to indieate in percentages hqw much
of his preparation time should be spent in the varicus science fields and
in education. The validation group gave conaistent responses on the item,
ahowinh nine of the respondents indicating a totsl of 16 non~essential
fields iﬁ the pretest and 15 non-essential fields in the posttest. The
data for the preoerviée teachers 18 presented in Table VIII,

TABLE VIII

<

Number of Topics Omitted Bntirely on Queation 6 of the
Teacher Profesaion Questionnaire -

Major . . # of times . fo;;i omit- ‘Tdtai # of’peopie who
Field Test Topic  omitted - ted on test: omitted items .
} Pre~ Phys. 4
. G&lo . 8 . : E P TR -8 T :
Astro. 7 19 8
Bio. I ,
“Ne21 Post- Phys. 2
Chen. 1
Geol. 4 :
Astro. 3 10 . 4
Pre~ Bio. 3‘
Phys. 1l
Geol. 1l
‘Phy. Astro. \3 8 4
Sed.
N=10 Post- Bio. 1 ., :
Physo 1 2 3 \1

The trends shown in Quescions 5 and 6 coupled with thb.significant
change in attitude ‘about the required acience coursework from ‘the Word i

Association Scals suggests that the early xscs £1e1d experience may have

RS
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had an effect on the preservice teachers attitude towari obtaining a
broader science background before entering the teaching profession.
Summary and Questions

Tﬂe instruments developed and used in this study have in actuallity
allowed for the generation of more hypotheses than they have provided ans-
wers. This early experience in ISCS classtoomé did not significantly
alter the preservice teachers' committments to science teaching, however,
it did significantly change their attitudes toward thei? education and
eciencé couraevork. Trends toward the selection of a btoadei background
in the science fields were indicated but more research is needed in this
ares.

The significant change in attitude toward junior high students and
the change in concern about reading problems were both predictable.
There were other chaﬂges in concefn. however, éhich have genetateq hypotheses
for fptthef study such as the leseeniué of concern for ;h;'constructioa.of
lesson objéctivegf . | X o

Finally, .the significant changes in the preservice teachers' view
of the nature of science away from the theoretical model must be pursued
By further research.

One aepect of this study which remains to be examined 1s the ques~
tion of how much of the changes observed in the preservice teachers can
be attributed to a general early experience and how much is solely attri-
buted to the contact with the ISCS program. This is a question which alsoc

merite further study.

. Dy
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APPENDIX A
Nature of Seience Scale

Read each statement and then enter your response on the answ:r sheet.
The restonses are: A = Agree
- ‘B = Disagree
C - Not sure

1. The most 1mpottant scient‘fic ideas have been the tesult ot a sgystem-
ati: process of logical thought. ’

2. (Classification schemes are imposed upon nature by the scie:t ists: they

are not inherent in the materials classified.

3. Thanks to the discovery of the scientific method. new discovezies 1n
: acience have beguun to come  faster. - iy

r, . o
4. The primary objective of the working scientists is to improve la man
y welfare.

While a scientific hypothesis may have to be altered on the basis of
\\nswty discovered data, 'a physical law is perminent. '

6. The scientific investigation of human behzvior is iseless bacause it
is subject to unconpcious biaa of the 1nveatigat0t.

i

7. Sciance 13 constantly wotking tqwatd more detailed and couplex knowlodge.

3t

8. A fundancntal ptinciple of science is that diatoveries and teseatch
should have some practical applications.

9. - While biologists use the deductive approach to a problen, physicists
always uork 1nduct1ve1y.

10. The ultimate goal of all science is to reduce cbservations and
phenomena to a collection of mathematical relationships. ' -

11.. The best definition of science would be "an 6rganized body of knowledge."

12. Science tries mainly to develop new machines and ptocestés for the
betterment of mankind.

13. Any scientific research broader than a single specialty can only be

carried out through the use of a team 6f researchers from various
relevant fields.

14, Investigation of the possibilities of creating life in the laboratory
is an invasion of science into areas where it does not belong.

15, Team research is more productive than individual research.

16. Many scientific models are man-made and do not pretend to represent
reality.
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Scientific investiigations follow definite approved procedures.

Most scientists are Tedsictant to share their findings with foreigners,
being mindful of the problem of national security.

The esaential test of a scientific theory is its ability to correctly
predict future events.

When a large number of observations have shown results consistent
with a general rule, this generalization is considered to be a
universal law of nature.

The scientific method follows the five regular steps of defining the
problem, gathering data, forming an hypothesie, testing it, and draw-
ing conclusions from it. N
One of the distinguishing traits of science is that it tecognizes its
own limitations.

(
The steam engine was one of the earliest and most important develop-
ments of modern science. \\

Scientific research should be given credit for producing such things
as modern refrigerators, television, and home air-conditioning.

i
If at some future date it is found that electricity does not consist
of electrons, today's practices in designing electrical apparatus
will have to be discarded.

By application of the scientific method, step by step, man can solve

almost any problem or answer almost any question in the realm of
nature.

Scientific methcd is a myth which 18 usually read into the story after
it has been completed. '

Scientific work requires a dedication that excludes many aspects of
the lives of people in other fields of work.

An important characteristic of the acientific enterprise is8 its
emphasis on the practical.

M



