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= ABSTRACT

= . Reported is a study based on the assumptions ta. the
= attitude of elementary-age pupils toward the psychological object,

- science, affects cognitive learnings in science, that pupil's
attitude toward science is affected by his teacher's attitudé toward
science, and that the teacher's attitude is affected by his knowledge
of the subject. The study was done to assess the correlation of the
two variables, science knowledge and science attitude of third year
preservice elementary teachers., . The population for this study was 92
third year elementary education majors enrolled in a science
education course. The subjects had completed at least four university
science courses..The Science From Concepts Achievement Test (SFCAT) .
was modified for use in assessing the science achievement level of
the preservice teachers and the Science Attitude Scale for Preservice
Elementary Teachers was used to measure the science attitude. The
Pearson product-moment correlation coefficient was used to establish
the relationship of the two variables..The correlation was low. The
author stated that this study weakens the assumption that a teacher's
cognition level in science affects his attitude toward the subject.
He suggests that teacher educators should explore other variables in
addition to that of science knowledge as a means of improving the
attitude of preservice teachers toward science. . (EB)
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Introduction
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NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS BEEN REPRC
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGAN.ZATION ORIGIN
ATING 1T POINTS OF VIEW OR OPINIONS
STATEO OC NOT NECESSARILY REPRE
SENT OF FICIAL NATIONAL INSTITUTE OF
EOQUCATION POSITION OR POLICY

One of the barriers to effective science teaching, as revealed by

‘Biackwood (1964) in h}s nationwide survey of elementary teachers and

principals, was a lack of teacher interest in science. Of 17 percepts

developed by Stollberg (1969) on the subject of profess.onalizing’

science education for the elementary teacher, he rates the personal

attitude of the teacher toward science as sine qua non. Furthermore,

Stollberg writes that teachers who have a negative or neutral attitude

“toward science can pass on this attitude to young children.

Hone and Carswell (1969) support Stollberg with the statement:

"Children's built-in radar is fine-tuned to their teacher's feelings

about science." (p. 24) Kone and Carswell consider an attitude change

on the part ofégfeméﬁtary school teachers toward science as the primary

goal of in-service science ecucation.

Washton's (1971) study indicated that pupils imitate the attitude

of their elementary teachers toward science. In a report of his study

of 100 New York teachers, Washtor concluded: 'They felt that their

elementary school teachers disliked science and so it was contagious

to diélike science. As a result, chey were afraid to teach science to

their pupils.” (p. 378)
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Assuming that science is an enterprise toward which our society
can i1l afford less than a positive attitude, there is need to explore
-he variables in the preparation of elementary teachers that might

have some bearing on their attitude toward science.

Relationship of Knowledge and Attitude

One of the important components of teacher preparation is the
knowledge of science content. Teacher preparation programs for elemen;ary
teachers require that the education student complete several science
content courses. One of the nine guldeliées in the preparation of
elementary school teachers as established by the Nationai Association of
State Directors of Teacher Education and Certification (NASDTEC) (1963)
spells out the preparation needed by elementary teachers in earth, space,
Siological and physical sciences.

The acquisition of science content must fill more than a cognitive
need in the professional life éf an elementary teacher. A pool of science
content, especially the understanding of science concepts that function
as a part of the environment of the young child they plan to teach, is
motivating td;a beginning teacher and thus has a positive attitudinal
effect.

Washton's (1971) study confirms the assumption that science knowledge
has a positive effect on the teacher's affective domain of learning. He
writes: 'Getting higher scores on standardized science tests will reduce
fears. Self—achievemeni is an effective weapon against negative attitudes

or fears of teaching science. (p. 378).




Assumptions of the Study

This study was based on several assumptions. (1) The attitude of
elementary-age pupils toward the psychologtcal object, science, affects

their cognttive learnings in the subject. (2) The pupil's attitude

_toward science is affected by his teacher's attitude toward science.

(3) The attitude of the teacher toward science is affected by the
teacher's knowledge of the subject.

If a higher cognition level in science affects a teacher's attitude
positjvely, there should be a high positive correlation between science

knowledge and science attitude gf the popuiation investigated in this

_study. Furthermore, a high positive correlation between knowledge and -

attitude scores of the subjects in this study c;uld indicate that science
knowledge may be one of the impértant variables affecting the attitude of
preservice elementary teachers toward sciencéi Such a finding could mean
that teachers colleges could predict, as well as improve by design, the
attitude of teachers toward science by proper manipulation bf the variable,

science knowledge.

Problem

The purpose of ihis study was to assess the correlation of two
variables, science knowledge (1) and science attitude (11) of third
year preservice elementary teachers,

Definitions

- Science attitude was defined in this study as the feelings of pre-
service teachers toward science and the'teaching,of science as measured
by the Shrigley's (1971) instrument.

Science knowledge was defined as the understanding preservice teachers

have of science concepts taught in the elementary school as measured by




Christman's €1970) instrument. The iastrument was designed to measure
comprehension and application of science concepts more tﬁan the recall
of sc;ence facts.
Population

. Tre population for this study was 92 third year elementary education
majors enrolled in a science education course at The Pennsylvapia State
University during the Fall Term of 1972. The subjects had completed at
least four university sciencgvcontent courses.

Development of the Instruments

o Science From Concepts Achievement Test (SFCAT). Christman (1970)

designed a 64 item multiple choice instrument to assess the science achieve-
ment level of preservice elementaryrteachers. Content validity was
established by a panel of three experts who surveyed four elementary science
textbook sefigs and one experimental elementary science curriculum projecg
and listed the science concepts common to all sources. The test items were
developed to represent primarily the higher levels of learning on Bloom's
(1956) taxonomy.

The original SFCAT consisted of 102 items.i An jtem analysis of the
instrument was made after each of the four administrations to elementary
education majors. Each time items were modified or deleted on the basis
of their discrimination and difficulty index. The final draft of 64 items
had a K-R of .72 and mean item difficulty of .57.

Christﬁan‘s instrument was modified for this study. After adminisggring
the SFCAT again to preservice elementary teachers,an item analysis wasrmade
by the investigator Snd an expert in the sciences. As a result of this

analysis, one question was dropped and several items were reworded. An item

analysis was administered on the data gathered during the investigation.




The K-R 20 was .76, mean difficulty was .54, the test mean was 33.90, the
test range was 3k, the standard devlation was 7.04 and the standard error

- i
of measurement was 3.42.

A representative sampling the five of the 63 ltems on the revised

Christman SFCAT Is listed below: ) .

1. If a child is searching for fossils, he Is most likely t find them in

A. metamorphic rocks.

B. igneous rocks. .
*C. marine sedimentary rocks.

D. glacial deposits. =

2. In order to germinate, seeds must have
A. sunshine.
B. chlorophyll.

$C. water.
D. all of the above.

3.. A B c D

=q0000600 ¢

Caterpillar  Earthworm Ant Splder
0f the abcve organisms

A. A and B are most closely related.
B. C and D are most closely reluted.
*C. A and C are most closely related.
D. B and D are most closely related,




k. Which of these is the correct position of the sun, moon, and earth
in a solar eclipse? (Diagram not drawn to scale).

*B. @
c. @
) 5. ‘wall switch off wall switch on

Lo B
- 1ight switch onJQ light switch off ,Q
__ C D

The light bulbs are out. By cuttingx through the wire !ns;.natton with
metal clippers you could possibly get a shock at

A.
&B.
c.
D.
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Science Attitude Scale for Preservice Elementary Teachers. Shrigley

(1971) developed a Likert-type attitude scale to measure the science
attitude of pre-service elementary teachers. Attitude statements toward
the subject of science, the teaching of science and the handling of
science equipment were gleaned for comments made voluntarily by preservice
elementary teachers. Using the guidelines provided by Edwards (1957), 38
positive and negativé statements were administered to 89 undergraduate
students enrolled in a science education course for elementary majors. ..
The respondents were asked to respond anonymously to each s;atement with
one of five options: ''strongly agree,'' 'agree,'' 'undecided,'" '"disagree,"
or Y'strongly diéagree."

The Likert Scale Analysis (Kohr, 1968) computer program atAfhe
Pennsylvania State University was used to analyze the responses made to
the attitude statements. The raw scores of respondents in the upper
and lower 27 per cent became criterion groups wﬁereby the favorable-
unfavorable index of each statement could be established. Thé:t-score
(for difference between means of the low and high total attitude groups)
on the original 38 statements ranged from 0.9 to 9.5. The reliability
(coefficient alpha) for the total attitude scale was .91.

With minimum of 25 respondents in each criterion group, Edwards
(1957) suggested a minimum t-score of 1.75 as a rule of thunb for selection
of statements. In this study there were 24 respondents in each group
(27% or 89 respondents). The\investigator chose a t-score of 3.8 as the
point at which statements were dropped from the scale. The responses made
by the:bllot group of 89 students wed§’¥hen re-submitted to the Likert
analysis. The t-score on the 23 statements of revised scale ranged from

3.4 to 9.6 and the reliability was .92.




Shrigley Science Attitude Scale
for Preservice Elementary Teachers

Directions: This is not a test. You are to indicate your feelings
toward the subject of science and science teaching. You may react to the.
statements in one of five ways on the answer sheet:

A - Strongly Agree

B - Agree

C - Undecided

D - Disagree

E - Strongly Disagree

Do not place your name on the answer sheet.

1. 1 daydream during science classes. (Neg.) * :

2. | would like to have chosen science as a minor in my elementary education

program. (Pos.)

3, | dread science classes. (Neg.)

L., Science equipment confuses me. (Neg.)

5. Science is not an important subject in the elementary curriculum. (Neg.)

6. | enjoy manipulating science equipment. (Pos.)

7. | am afraid that young pupils will ask me science questions that | cannot

answer. (Neg.) :

8. In science classes, | enjoyed lab periods. (Pos.)

9., Science is my favorite subject. (Pos.)

10. If given the choice in student teaching, | would prefer teaching science
over any other subject in the elementary school. (Pos.)

11. My science classes have been boring. (Ney.)

12. 1 would enjoy helping children construct science equipment. (Pos.)

13. When | become a teacher, | fear that the science demonstrations will
not work in class. (Neg.)

1h. 1 am looking forward to teaching science to elementary children. (Pos.)

15. | enjoy college science courses. (Pos.)

16. | prefer that the instructor of a science class demonstrate equipment
instead of expecting me to manipulate it. (Neg.)

17. | would be interested in working in an experimental elementary science
curricu'um project. (Pos.) * :

18. | enjoy discussing science topics with my friends. (Pos.)

19. Science is very difficult for me to understand. (Neg.)

20. | expect to he atle to excite students about science. (Pos.)

21. | frequently v-¢ - .ientific ideas or facts in my personal life. (Pos.)

22. Pre-supposing adequate knowledge about science, | would enjoy teaching
the subject to children. (Pos.)

23. | believe that | have the same scientific curiosity as children. (Pos.)

* The only modification of the scale is the classification of e3ch statement

as "positive'" or "negative."” This is done for the benefit of anyone wishing

to use the scale.




Procedure
Early in the ten week term, the two instruments, Christman's Science

From Concepts Achievement Test and Shrigley's Science Attitude Scale for

Preservice Elementary Teachers, were administered to the subjects in the

study. The last four digits of each respondent's social security number
was used as a means of identifying answer sheets so that scores from the
two instruments could-be paired and properly scored. The Pearson product-
moment correlation ;oefficient was tue test used to establish the relation-
ship of the two variables.

Results of the Study

The mean score for Variable I, science knowledge, was 32.34 and thel
standard deviation was 6.98. The mea score for Variable II, science )
attitude, was 73.72 and the standard deviation was 13.39. When the pairs
of measurement were compared by the Pearson product-moment correlation
coefficient, the r was .25. The correlation coefficien: between the two
variables is low. Guilford (1956) rates correlations of .20 to .40 as
low, definite, but small relationship. Where r = .25 only six per cent
of the variance of Variable II, science attitude, can be predicted by
Variable I, science=inowledge. This means that 94 per cent of the

variance can be attributed to other variables.

Interpretation of the Data

First of all, this study tends to refute Washton's (1971) study which
implied a relationship between science attitude and knowledge. However, the
investigations differed in purpose and procedure. Washton's study implied
that self-achievement in science affected the attitude of 100 in-service

teachers.




With a low positive correlation between science knowledge and attitude
on the part of preservice elementary teachers, this 5.udy weakens the
assumption that a teacher's cognition level in science affects his attitude
toward the subject.

Futhermore, these data imply that preservice feachers with higher test
scores on science achievement tests will not necessarily have a more positive
attitude toward scien;e than teachers with lower scores. This study implies
_that enrolling preservice elementary teachers in more college science courses
will not necessérily result in a more positive attitude toward science.

Selecting as team leaders in science teachers with a strong background
in science content may not necessarily result in selecting leaders who are
more positive in their attitude toward science.

Recommendations for Further Study

The results of this study indicate. that teacher educators should explore
other variables in addition to science knowledge as a means of improving
" the attitude of preservice teachers toward science.

Redesigned Science Courses. Instead of more semester hours of science,

we may need to redesién the science learnings experiences for preservice
elementaryiteachers. The college science courges taken by most of the
subjeéts in this study were taught in a conventional manner. The courses
were general survey courses taught in large lecture sessions, some wi thout
any laboratory experiences. The investigator recommends that the rationa}er
undergirding the innovative science programs for elementary school pupils
(ESS, SAPA, SCIS) be considered as a model for college science courses for

teachers.




If we can assume that direct involvement of children in such processes
as observation, inference and manipulation of variables motivate them to
enjoy science, there is reason to assume that the attitude of aduits might
be likewise affected.

If manipulative, hands-on experiences with scientif}évpﬁénomena is
stimulating for children why could we not assume that open ended, small
group, laboratory experiences in college science courses would provide
afféctive science learnings for teachers?

Courses with such goals in mind have been designed at The Pennsylvania
State University. Although there is asryet no empirical evidence that
much courses improve the sciénce attitude of preservice teachers, the
reaction of the small sampling of students who have completed one or more
of the c;urses is encouraging.

‘Role-playing. On the other hand, teacher educators may need to look
to the field of social psychology for an attitude paradigm used by social
scientists that would be compatible with practives in the field of education.
The effect of role playing an attitude change is discussed by Zimbardo and
Ebbesen (1969). Playing a role contrary to one's attitude provides insight
that can serve to modify that attitude. If pre~service teachers with a
negative attitude toward science could be identified, they could be directed
to play a positive role during classroom discussion and debate. Thus a change
in attitude might be realized. 7

The role playing paradigm might not be limited to a verbal role. The
investigator has involved teacher trainees in a type of role playing whereby
they experience firsthand science lessons similar io those of elementary
school children. Empirical studies should be developed to assess the effect

this type of role playing has on the science attitude of preservice teachers.
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Credibility of the Teacher Educator. An attitude paradigm might be

built on another theory common to social psychology, the credibility of the
communicator. Halloran (1970, p. 61) claims that a*titude change is
affected by ";...the degree to which the communicat. s perceived as being
expert, fair and trusfw&rthy...."
Placed within v!i» _pectrum of education ' ' -adigm would place
special focus on the teacher educator selectea co prepare teachers.
What relationship bet#e:zn the teacher educator and science teaching in
the elementary classroom would be considered credible by teacher trainees?
In an initial prote into this question, the investigator has discovered
that te;cher trainees have some rather definite criteria that goes to make
up instructor credibility. Ninety-one per cent of a group of elementary
education majors gurveyed in four midwest colleges and universities agreed
that instructors of elementary science education courses should have taught
in the elementary schools for several years. On the other hand, only 14 per
cent ofrth; same sample agreed that the instructor should be involved in
writing science textbooks for children. Empirical evfidence is needed to
determine if !nstructor credibilitv is a variable‘worthy of exploration in

science attitude research.
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