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THE INVESTIGATION OF ATTITUDE CHANGES
OF ELEMENTARY PRESERVICOTACHERS IN
A COMPETENCY-BASED., FIELD-ORIENTED .

SCIENCE METHODS COURSE

Introduction

Since the teacher generally determinis what is taught and how,much

the student participates in ,a classroom activity, the very nature of the

student's learning experience is greatly affected by tlie'teacheHs atti
tudes and behaviors. In 1958, 'Todd identified teacher attitude as being

a significant deterrent toeffectiveteaching of,science.. Thomaand

ThOrpson (1975) state that,since Todd's investigatten; "There is little
c.

to :Indicate that the attitudei of teachers, men or women, have received

much 'revision." (Page 213)

In spite of the development of new science curricula over the past

decade little has happened to change attitudes and allay the fear of ele-

mentary teachers towardteaehing science,. Butz& stated in 1973 that,

Many school personnel express a dislike for science that
Is tooted deeply in failure to learn science when they
were elementary, secondary,.-OrAcalege students. This
fear stems from the methodology of:instruction by which
these people were taught. (Page 21)

Since it is assumed that attitudes are.not innate, then positive
of

attitudes toward teaching science can be learned. Therefore, courses in-

eluding methodologies cif instruction conducive to changing attitudes

should be develope4 and investig4ted.

One smrh course was developed around(preservice teachers'. needs

identified through questionnaires and feedback sessions. The preeriice
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teachers'iMicated that a science methods course successful in teaching

them to teach science slouja include:

1. Beipg taught on campus as they will be expkted to teach;

2. Participating in field experivencet ;frith provide practict
. .

teaching entire classes;
\ . ,

3, Being informed of behaviors expected of theMin teaching

science to children.

The attitude changes Which occurred in preservice teachers partici-
Ar

pating in this elementary science methods'course were investigated.

Purpo' of theiStudy,

.

The purpose of this study was to, determine attitude chances of.

elementary preservice teadhers toward teaching science asl.hese students

progressed through a Competency-based, field-oriented science methods.

Course.

Two questions were asked:

1. Do attitudes of preservice elementary teachers toward teaching

science change in.a positive direction. during and fallowing a

competency-based, field-oriented science methods course?

2. If attitudes of preservice elementary teachers change in a

positive direttion during and following a competepty7based,

field-oriented science methods course, will these attitudes

remain positive over an extended period ottime; and its°,
/,

will these teachers indicate that they ate teaching science?

4
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Procedure

3

Theiubjetts of this study were 36 preservice teachers randomly
1

selected from 160 preservice teachers in four sections of an elementary

science methods course at the University of Bouston.

Instrumentation

The,Sehantic Di'fferential, as established by Osgood, Supie and

Tannenbitim (1957), uses a bipolar' set of adjectives to determtni the per-

ception an individual associates with a concept. Each protocol word or

phrase is judged on aseven step scale in relation to each of twelve
I V'

. pairs of descriptive adjectives. The protocol Phrases used in this

study were

5

1. Science Courses in High School

'2. Science as:Remembered:in.Elementsry School.'

3. Stitnce Education Methodt Courses.

4. Science in the News

5. Teaching cience to Children

DateCollection

/ ft

The 36*randomly selected elementarypreservice teacheis were given

*le Semantic' Differential (1) in thelatier.part of September, 1974 prior

to the beginning of class activities on campus; (2)one month later at

the end of class activities and prior to the beginning of field experi-
\ .

a
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ences; and (3) follOwing field &
l

experiences.' In additions one year
/

'later (November, 1975), all 160 preservite teachers were sent the Seman-

tic differentirll along with
a,

questionnaire to be completed and returned-

bymafl. It was expected that these preserVice tea0ers had'graduated

and were teaching. 86 of the 160 reonded. 'Social'security numbers

were matched. and 23 of the original 36 had responded.

Data Analysis

,01

ith

A\one -way analysis of variance was used to analyze (1).the total
r

- responses toward each; protocol anC(2) the total responses toward the

;..threefactors f each protocol: evaluation, potency .and activity.

The e, consisting 9f seven steps, between each of the tiieTve

bipolar adjectives wastassigned numerical valupsfrom.bne to seven, one

indicating the most positive -attitude.

The nags in the tables indicate gm total,mean sums for all

response A change from a higher umber to a lower.number indicates a
14

change toward a positive attitude.

Results of the Study

Question #1:

1. Do attitudes of greservice elementary,teacheri change toward

teaching science in i'positive direction during and following.a

competency-based, t.ield-oriented science methods course?

Responses in4icated both positive and%negative changes fruit Septem-

bd'to October follbwing one month of campus'activities '(Tabl4 1). 'The, J

negative trends were, toward the protocols "Science in Nigh School" a'
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TABLE 1
,14

STUDENTS CHANGE IN ATTITUDE FROM SEPTEMBER TO OCTOBER

FOLLOWING CAMPUSEXPERIENCE
S.

Total and Sub-:Totals, EPA+

o

5

Mean Mean Mean Mean

September OCtobeP
-Protocol Attitude Attitude Attitude Probability

N =36 NF36 Change Level

1. Sciente in High School i E 13.31 1533 .2.02- .02*

P 15.47 15.54 .
.06. .92

. A 14.08 15.36 1.28 . .14

.
TOTAL A2.86 46.22 . 3.36 .09

2.' Science' as Remembered E 14.11 15.28 1.17 .21
in elementary School

P 17.67 17.03 -.64' .23'.

A, 16.58 . 16.89 .31
.

.74

TOTAL 48.36 . 49.19 g83 .67

i
3.. /Science Methods Courses E 12.33 8.58 -3.75 .00t

_1
P 15.28 13.86 -1.42 101*'

. A . 14.39
.-

10.64 *-3.75 .00*

TOTAL 1 42.00
.

33.08 -8.92 .00*

, 4., Science_in the News E 11.83 , 12.00 ,17 -, .82'

P 15.00 16.14 1.14 .1.3

A 13.67 14.03 , .36 ..65

TOTAL 40.50 42.17 1.67 .35

5: 'Teaching Science to E 10.00 10.33 .33 .65
Children

P 15.58 14.08 -1.50 .01*

't. A 12.67 11.47 -.1.20 .09

TOTAL 38.25 35.89 -2.36 ' .14

,

.

+E Evaluation)
P Potency)

A, Activity)

*Level of Signific4nce at .05 Level



"Science as Remembered in'elementary Scbool" There were statistically

e

sigAificant-changes in a positive direction toward "Science Methods

Courses" for all three factbrs (evaluation, potency, activity) and

's toward-" Teaching ScienCe to Children" for.one factor (potency) at the",

end of one month (Table 1). here:were no changes in attitudes prior
. A

to the field experience itable 2). Following field experiences,-there
.

were statiitical13, significant changes in a positive direction toward
; *-

'Science Methods Courselfor all three factoil and toward "Teaching

Science to Childrenfor the factors, potency and activity (Table 3).

. -. .

Question 12:
.

,
2. If attitudes of prqseryice elementary'teachers change in

. .

. .

positive direction during and following a comgetency-based',
a , = .

:s

field-oriented rmethods course: will these attitycles,
. ,.

0
toward teaching science remain positive,over.a

,n extended
-. . .

* -*
period of time;.and if so; will there

1

be an indication of
....----, .

science being taught? . -

1

The attitudes 'of the original set of preservic teachers (g3.0.16)"

who are now teaching did notthange fignificantly over a year's time.

(Table 4).

- In addition to the attitude instrument, teachers were asked to

respond to four survey questions. -.)11

1. I am teaching now.

yes no

2. EED 334 (Science Methods) taught melo teach science to

children.
.

. yes.

8

no

fa.

w.

A



TAB E 2
2 \ '

.STUDENTS. CHANGE IN ATTI DERO14 OCTOBER TO NOVEMBgR

. ": FOLLOWI FuLotxpEntrici
's
;,

,` f Total' and Sub-Totals, EPA+

7

Mean ' Mean Mean .Mean'

October. November
Protocol -Attitude. Attitude 'Attitude Probability

s+ /4=36 Change Level

1. SciAcd in High. School E. :15.33 14.67 -.66 ..48

P 15.53 15.17 .36

A' 15.36 15.14

TOTAL 46 22' 44.97 1 25

2.2 .80
. i

.

, 51
, .

.2. -Science as Remembered E 15.28 14.31 -.97 .35
in Elementary School

P 17.03 16.67 -.36
,

.60

A 16.89 17.06 .17 .87
,

. TOTAL 49.19 48.03 -1.17 .62:

.3. Science Methods Course 1 8.58 8.81 r .22 .75

P 13.86 13.53 -.33 . , .54.

A 10.64 10.25 .; -.39 .59

TOTAL 33.08 32.58 1 -.50 .75
. i .

:

. .

E 12.00

10 16.14 15.25

11.6g

lit

TOTAL 41;:0173(

-,31

.

.18

.70,4. Science in the News

i° '0.

: 5. Teaching Science to
k

.
4

. E. .1o.aa , 14419.43:63 'I :::.!9910:'

.:; [

,...) A.

i ,

.08

1f,.. -

Children

-.

P 14;08 14.31 1 .22 .74

A 4'11.47 10.67 i -.81' .29..

' 113TAL'',35.8g 34.00 -1.81 -.217

,

Nt.

+E Evaluation)
P Potency)
A- Activity)

/

*Level of Signifikance
...

-4

pp

05 Levil

.

I



+E Evaluation)
,

0. ,.
,

P Potency)
A Activity)

t 4
.

*Level of Significance at :05 Level , .

TABLE

STUDENT5 CHANGE IN ATTITUDE t*ROM SEPTEMBER TO NOVEMBER
.

FOLLbWING CAMPUS ACTIVITIES AND FIELD EXPERIENCES.

.

.

Total and S Totals, IPA+.

8

Mean Mean' Mean- . Mean
, . .

Protocdl
1, September .icNovember ..,-

Attitudeet Attitude . Attitude
,

'Probibility
-.

.
'1.

2.

Chfnge

Science i chool E ' 13.11 .- 14.67...

P 5.47 .15.17

A 14.08 15.14

44.97TOTAL 42:86

Segente as Rdmembered E 14.11 14.31
in Elementary School

. 4
P . 17.67 16:67,

)

i'A. 16.58 17.06

,%

Level,,

.

1.36

-.31

1.06

2.11

..20

-1.00

.47

.,

.

.

:.:

-'

.

,12'

.55

'.26.

..31

.85

. .14

.62

,

,

+E Evaluation)
,

0. ,.
,

P Potency)
A Activity)

t 4
.

*Level of Significance at :05 Level , .

Protocdl

5. Teaching Science to E ' 10.00 9'.03 -.97 .20
Children

e 15.58 14.31 -1.28 .04*

.... , A 12.67' , 1
,

0.67 -2.00 .01*

TOTAL 38.25. 1440 -4.25 . ..01* .

.

,

,10 ,

Total and S Totals, IPA+.

4

44

Chfnge

Science i chool E ' 13.11 .- 14.67...

P 5.47 .15.17

A 14.08 15.14

44.97TOTAL 42:86

Segente as Rdmembered E 14.11 14.31
in Elementary School

. 4
P . 17.67 16:67,

)

i'A. 16.58 17.06

8

,

,%

4
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TABLE 4

c STUDENTS CHANGE IN.ATTITUDE

NOVEMBER, 1974 TO NOVEMBER, 19i5
6

4

9

4

Total and Spb-Totals, ERA+

Mean Mean - Mein Mean

November November,
, 1974 . 1975Protocol
Attitude Attitude

N=23 N=23

1. Science-in High School E 14.67 14.04

P 15.16 ,'16.21 4

A 15.14 16,83

TOTAL 44.97 47.09 3

--,

2. Science as Rdmembered E 14.31 16.17 '

in Elementary School '

P 16.67 17.707.70

A 17.06 19.11 r

TOTAL 48.03 53.04

3. Science Methods Cobrse ...... E 8.81 7.87 .,

V-4
i ...'-i P 13.53 12.p

, - : Al 10.25 10.22
..

IL= 32.58 30.91

30i.124. Science in the News 11.0

. 0: 15.25 15.61 4-.7,-

14.42 14.26 .

TOTA( 41.36 42.17

5. Teaching Science to
.

;1tE 9.03 8.09
Children
a

1 ;P 14.31 12.70

A 10.67
4

10.52

TOTAL- -34.00 31.30
.

+E Evaluation)
P Potenty)
A Activity)

AttitUde
Change

Probability
. Level

.41

1:01 -.16'

-.68 .14

2.01 .62

1.86
,

;13

1.D3 .26

2.11 .08

5.01' .14
,

-.94 .26

.-.70 .29

:03 .97

. -1.67 .35-

.61 .49

.36, .65

-.16 .88.

.81 .72

/ -.94 4
.,

.25

-1.61 . .06

-.15- fb6

-2.70 1 15

.

*Level of.Signifitance at .05 1,eyel

11
1
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,

3. I am teaching science to my class.

,
. . '

/ - :.. yes no
.

, - ,.

\ N ' ''
.

...

4. I need, addftional help to knowllow to teach science to children.-
_ . V ne

. ".

Th

the 23'

respb

(Eig

yes nos
:

analysiLpfthe respondenii,iipresentKin Tabl. Four of
/ , I

4ondents indicated that they were not teaching. Eighteen
-. .

.

d thatqhe methbas .06-se did teach them to tpacn science.

t respondents'indicatgythey were notteaching science and needed`'

add ioriil help to teach ; lince to children.),

Conc L

sr

ods and Im lications-'

The analysis of d alfro6this study indicates,that peeservice

`
t achei-ss attitudes t attd teaching science were by participating in a

.s ecially designed CO *se changed in.a positive direction. In,addition,

hese attitudes, OnC 'changed, remain constant over a year's time.

t should be 1ted howeVer, that.3$% of those who, responded after a

year's lapse felt' ey needed additional help to teach science.

1I0owin the science methods course, prTerviCe teachers were

asked to list the characteristics of the course-which they liked best.

The most often me tionedwere: 41) the competencies. o be Mastered in

I. ,

the course were

fors the prisery ce teachers were expected.todemonstrate; (3) campus

activit'i'es were

ublicly stated; (2),the instructors modeled the behav-

pinned to assist preset-vice teachers in having success?



,.4ful field, eigeriences ands (4) instructorl proviCIRO personatized feed-
, ...
.,...

.

et.
-,

,
,-.

'' Wck following field experiences.

.

.

r. -

C.

Further research wquld be. needed to determine whether a combination

ofall the characteristics Of the course was responsible for changing

. .attitudes toward teaching science or whether one or.two might have been

responsible-
'''

I

\

N

ett

1'

11

to

AI

r,,

it
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4

o
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TABLE 5 ,

RESPONSES TO*SURVEY

- 12

Questions Responses
N=23

.

Iv I amteaoking now:
1

2. EED 334_,(Sctence Methoddl.,taughipe to teach
'sciencift children. .-

3. I.am teaching science tq my cliss.

4.- I need additional help to'know how to teach
science.

1 3;

4

14.

is

3.

I,

Yes No

19. 4
.4

18 5
4

15

8 15

t.
so

14

4.

41-
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1. ATTITUDE CHANGES Of CLASSROOM TEACHERS
.

COOPERATING WITH THE FIELD COMPONENT OF
AN ELEMENTARY SCIENCE METHODS COURSE

Os,

Introduction

It is generally acknowledged that elementary,teachers' attitudes

toward science are less than positive (ThomasmN19753. Inservice programs

can improve attitudes toward science and science teaching and improved.

attitudes have bedn correlated with an ihcrease in teaching activities

(Piper, 1973): However, othr than inservice programs, very little has

been done to explore alternative ways to improve the cl'ass;oom teacher's

attitude toward.science.

Purpose of the Study

The purpose of this study was to explore changes of,teachers'

attitudes toward teaching science by having them observe, science activi

ties being taught in their c1agsrooms by preservice ters.

The question asked was:

3. 'Do elementary classroom tepchersl'attitudes toward teachig

science change in a positive direction following twelVe activi-

ties tieing taught in their classrooms by elementary preservice

teachers enrolled in a science methods course?

Sample

Procedure

The subjects of this study were the 131assroom teachers who

16
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2
<!.

a.
cooperated with the 36 elementary sAience methods students who werethe

subjects of the first study.

-Instrwaentation

The Semantic 'Differential, as established by Oigood, Suci, and*

Tannenbaum (1957), use a bipolar set of adjectives to determine the per-,

ception an individual associates with a concept. Each protocol word or
ti

phrase is judged on a seven step scale.ein relati n to each of tiive

pairs .of descriptive adjectives.' The protocol phrases used..in this

study were:

1. Science Courses in High School.
a..

2. Science as Reentered in Elementary School

3. Science Education Methods Courses

.
444. Science -in. the News

aN ..
- 5.' Teaching Science to Children

Data Collection
4

/,.. The 13 classrpom teachers were given the Semantic Differential twice
. 1 .

..,
147}- prior to a six-week period during which the Methods students taught

.''
twelyt activities in their' classrooms and ,(2) folioxing this six-week

,
period.

Dit4Analysis

ontriayanalysis of variance was used to analyze (1) the total

reiponsts to rd each protocol and (2) the total responses toward the

three factors f each protocol:. evaluation, potency and, activity.

. .

17.
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The scale, consisting of seven steps, between each of the twelve

bipolar adjectives was assigned numerical values from one to seven, one

indicating the ;rest positive attitude.

The numbers in the tables indicate the total mean subs fair all

responses. A change from a higher number to a lower number indicates a

change toward a positive attitude.

0

Results of the Study
7,

Question:

Do elementary Classroom teachers' attitudes toward teaching

science change in a positive direction following twelve activities

being taught in `their classrooms by ellementary preservice teachers
v.

enrolled tn h.sciencemethOt course?
*A

Responses'indicatecrboth positive and\negative changesiover the' ,' . .

six-waef period (Table 1). There were stet stically significant changes .
! .

.

in a negative direction toward "Science in fgh School"for the
.

.

l'factor activity. There were statistically ignifiaant changes in a

positive diriction toward "Teaching Science Children" for the factors,

..potency and activity.

E.

18
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TABLE 1

ATTITUDE CHANGES IN ELEMENTARY CLASSROOM TEACUERS

FOLLOWING ELEMENTARY SCIENCE METHODS STUDENTS.

TEACHING IN CLASSROOM

in Elementary*School

. Mean

'Total and Sub-Totals, EPA+

MeanMean Mea'n

September November
...A

. Attitude Attitude Attitude Probability
N=13 N-13 Change Level.

. i

1.. Science in High School E 11.85 10.92 .62 .62
*

.

P 15:39 14.54 -1.46 .39

A (15.69 12.08 .15 .02*.

TOTAL 42:92 37.53 -1.00 .17

i 2. "Science as Remembered E 12.61' 13.23 -1.69 .74

P 15.77 14.31 .46 .32

. , A. 14.01 13.92 -1.61 .92
tar . :

,

TOTAL 42.46 41.46 -2185 .83

*. J3. Science Methods Course I 11.23 19.39 -1.61' .56

P 15.51 14.23 : -3.31 .21

A 13.39 11.31 -3:61 .16

TOTAL' 49.23 35.92 . -8.54 .14

,

.

.

4. Science in the News 1 E 14.92 13.23 -.85 .35
.

1 P 15.85 16.81 ° 1.38 .70

' A 16.85 '15.23 -2.08 ..31..

TOTAL 47.61 44.77 -4.31 .51
,:'

5. Teaching Sciince to E 14.69, 31.08 -.92 .47
Children

P 17.54 14.23 -.85 .02*

A 1&.85 12.23 -3.61 .05*,

TOTAL, 49.08 40.54 \ -5.39 4. .10

4

Evaluation).
,P. Potency)
A Activity)

. *Level of Significance at .05 Level

19
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