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fHE INVESTIGATION OF ATTITUDE CHANGES -

., OF ELEMENTARY PRESERVICE: TEACHERS IN : L
. A COMPETENCY-BASED, FIELD-ORIENTED - c
SCIENCE METHODS COURSE A
. ' Introduction T . . v
4 _ "‘j::"'f“‘, oo~ S . ¥

' Since the teacher generally determines what is taught and how much
the student participates in 2 classroom activity, the very nature of the
student's learning experience is greatly affected by the’ teacher s atti- .. -
. tudes amd behaviors. In 1958, Todd identified teacher attitude as being s ’
a significant deterrent to-effective'teaching of science. Thomasnand '
Thosipson (1975) state that, since Todd's investigattens "There is Tittle
to indicate that the attitudes of teachers, men or women, have recei:ed
much ‘revision.” (Page 213) | ' )

In spite of the development of new science curricula over the past o
décade little has happened to change attitudes and allay the fear of ele- I
mentary teachers teward. teaching science, Butzow stated in 1973 that,-

Many school personnel express a disTike for science that
1s rooted deeply in failyre to learn science when they
. were elementary, secondary, or college students. This
fear stems from the methodology of instruction by which
these peopie were taught (Page 21)-
Since it is assumed that attitudes are.not innate then positive ‘ 5

attitudes toward teaching science can be learned. Therefore, courses in-
cluding methodoiogies of instruction conducive to changing attitudes

should be daveloped and investigated. ., =~ = ',

One sqfh course was developed around preservice teachers needs

identified through questionnaires and feedback sessions The preservice

. .
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s teachers'tndicited that a science methods course successful in teaching L e

them to teach science sﬁgujd include: ° s ) 7

. L Being taught on campus as they will be expected to teach; . o
2. Participating in f1e1d experfences wh1ch provide practice % /

teaching entire classes; - n\\\ ‘) . . !
3. Being informed of behav‘lors expected of theln\in teach'lng

sc1enqe to children. o P - -
The attitude changes whiéﬁ occurred in preservice teachers partici- .f“;' Q'E

pating 1n this elementary science methods- course were investigated.

4
-
-

-Purpose of the)Studk

.
- R e N . S
. N .

The purpose of this studj was to determine attitude changés of.
elementary preservice teaéhers toward teaching scibnce as\these students .
progressed through a éompetency-based f1e1d-or1ented science methods.

-~

, Course,

<

Two questions were asked: .

—

1. Do attitudes of preservice elementary teachers toward teachi?@f

science change in.a positive direction during and following a

competency~based, fie1d-or1ente& science methods course?
2, If attitudes of preservice elementary teachers change in a
positive direction during ‘and fo11ow1ng a comuete;cy-based.
fiéld-oriented science methods course, will these attitudes
* remain pos1t1ve'over an extended period of.time; and if.so,

.. . N .
will these teachers inditate that they are teaching science?




The’ §hbjétts of thfs study were 36 preserv1ce teachers randomly
selected from 160 preserv1ce teachers In four sections of an elementary

science methods course at the Un1versity of Houston.

Instrumentation ‘

', The,Semantic DTfferentiei as esta611shed by'Osgood .Supi; and"
. Tannenbaum (1957), uses a bipolar set of ad3ect1ves to determ1ne the per» ; ':
~ ception an individual associates w1th e conqut Each protoqo1 word or
phrase is Judged on a-seven step sgale in re1at§on to each of twelve .
. pairs of qescrtpt1ve adjectives. The protocol phrases ueeé in this = .
study were: " . .
. 1. Sc1eece Coe;ses in High School °
‘ ?. Scienqe as Remenbered: in E1ementeny Schoo1 ST
Sdience Educition Methods Courses- - -
4. Sclence fn the News = ©

5. Teaching ‘Science to Children

.
~

*

Data’Collection >\\\:
- \
4

Tbe-é&*random]y selected elementary .preservice teachers were given

the Semantic' Differential (1) in the 1attbr.part of September, 1974 prior

to the beginn1ng of class activities on campus; (2)‘one month later at

/ the end of ¢lass activities and prior to the beginning of field experi-
- ) [} ) ’\v
"5
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ences, and (3) f0110w1ng f1e1d €Xper1ences add1t1on. ohe year

M

*ater (November, 1975), all 160 preserv1ce téachens were sent the Seman-

tic D1fferent1a1 along w1th awquestionna1re to be cémpleted and returned.
i by mat1. It was expected tha{ these preservice teachers had graduated

and were teaching. 86 of tie 160 responded. ‘Sooial‘secur1ty numbers )

.were matched. and 23 of the origffial 36 had responded.
. o n

e

Data Analysis o
: : ] (N . N

A\one-way analys1s of variance was used to analyze (1) the total
- responses toward each, protocol and‘(Z) the total ;esponses toward the

., three ﬁaegtaf/of each protocol: evaluation, potenox and activity.

The e, consistiny of seven steps, between each of the tweTve

Ly

bfoolar adjectives was{assigned rumerical values'from.one to seven, one

1ndicat1ng the most pos1t1ve attitude. = . e

The numbérs in the tables 1nd1cate the total .méan sums for all
response?htra change from a higher\\umber to a lower, nunber 1nd1¢ates a -

L. L

change toward a pos1t1ve attﬁtude o T .
_ . Results of the Study e .
{ . - v )
Question #1

. 1. Do att1tudes of nreserv1ce elementary teachers chnnge toward ‘
| teach1ng science in a pos1t1ve direction dur1ng and following .a

i competency-based fie]d-or1ented science methods course? .
“Responses ingdicated both positive and. negative changes from Septem-
ber to October follbw1ng one month of campus'activities (TabIe 1).

_hegative trends were toward the protocols "Science 1n_H1gh‘§chool" aatf

: 0
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TABLE 1

p .

-

STUDENTS CHANGE IN ATTITUDE FROM SEPTEHBER T0 OCTOBER
- ) FOLLOHING CAMPUS - EXPERIENCE

Total and SubJTotals,'EPA+

Mean

Mean

Mean

2. Scienge as Remembered ) E
in ETémentary School

TOTAL

. . A )
3. ‘Science Methods Courses - E
- . .' .t .P
A.

o

. 4. Science in the News E

5,  Teaching Sciente to ' E
' Children .

’

- 4 Eialuafion)
+ P (Potency)
T A (Activity)

JOTAL .

14.71

17.67
16.58 .

48.36

12.33
15.28
14.39
42,00

11.83

- 15.00

13.67
40.50

10.00
15.58
12.67
38.25

*Level of Significance at .05 Lével

15.28
17.03

16.89 -

. 49.19

8.58
13.86
10.64

. 12.00
16.14

14.03 .

42.17
10.33

la.08’

11.47
35.89

33.08

b

1.17

-.64
.31
83

-3.75
-1.42
-3.75

' .8.92
‘]7 ., ’vv

1.14
.36
1.67
.33
-1.50

-1.20
-2.36

Y . < g
‘ F— September = (O¢tobef e o
* ~Protocol Attitude Attitude Attitude Probability
. N=36 N#36 Change Level
1. Sciente in High School 7  E 13.31 15.33 - 2,02 .02%
‘ . P 1547 ' 15.53 ' .06 .92
A 14.08 15.36 1.28 SN
TOTAL  42.86 46.22 3.36 .09

21
.23 .
74 !
67

", .00¢

L1*

© .00

.00*

.82
a3 .
s,
.35
.65
.01%
.09
* .4

'i_
LW

.
]

g ‘.
¢
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*Science as Remembered in'ﬁiementary Scbool." There were statistically
significant changes in a positive direction toward “Science Methods

- v _Courses" for all three factors (evaluation, potehcy, activity) and -

: tovard "Teaching Science to Children" for.one factor (potency) at. tha,

end of one month (Table 1). There .were no changes in dttitudes prior
_to the fieid experience {Table 2). Foiiowing.fieid experiences:‘there
were statisticaiiy significant changes in a positive direction toward -~ .

' “Science Methods Course"‘for all three factors and toward "Teaching ’

"Science %o Chiidren" for the factors, potency and activity (Table 3)

" Question #2: o - B )

2. If attitudes of preservice elementary‘teachers changc in af l
.positive direction during and foilowing a competency-based'
fie]d-oriented ethods course: will these attitudeS«
toward teaching science remain positive over an extended
period of time, and if so, yill there be an indication of

i
science being taught? o

. 1 R
The attitudes of the original set of preservic teachers (23 of -36)
who are now teaching did not change fignifi cantiy overﬁa year' s time
. (Table 4). ; - , N
- In addition to the attitude instrument, teachers were asked to

" respond 'to four survey questions. , , "-_;‘

"« 1. I am teaching now. . — N l — 3y

) . . - yes no _ e ,
. 2. EED 334 (Science Hethods) taught me o teach science to

children. . ER

v . " Va

. yes no ’ -
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‘TABKE2 o . ® o - T
. 4 < 4
. STUDENTS. CHANGE IN ATTITUDENFROM OCT)BER T0 NOVEMBER _
& i FIELD £EXPERTENCE "
- , i- “‘z‘ R .
' ‘ ~ . Total and Sub-Totals, EPA+
, F ] . N : . .
/ . . & : Mean ©  * Mean - Mean » Mean-
/V 1.\ -'l hd * " ) -
NS > October:  Novembér
Protocol “Attitide. Attitude *Attitude Probability
. N N=36 ‘N=36 Change Level
. 1. Sciéhce n High. School E. 15.33 1467 . <66, .48
, P 1553 . 1517 36 . .52
e ‘ Z A 15.36 15,14 -2 . .. .80
! ' © TOTAL  46.22 4497 . -U25 . L
.2, Science as Remembered E ~ 15.28" 1“3 .97 . .35
ih Elementany School P 17.03 1667 . v -.36 ~ 60
' ' . A 16.89 17.06 - - a7, .87
_ TOTAL 49,19 148,03 -1.17 .62:
3. Science Methods Course £ 8.58 8.81 3( 22 LTS
T B . P 1386 ©  13.53 . [ -33 .. .54
. : -~ A 10.64 10.25 | & -.39 - .59
R TOTAL  -33.08.. 3258 | | -.50 B [
“ 4. science in the Yiees E 1200 . 11.69 -3 0
S HE ‘ P o164 15,25 -89 " .18
: fg <0 A 14,03 14.42 .39 - .63
} . TOTAL  42:17( 41,36 - -.81 . .2!(3
(¥ . T o I N
|- 5. Teaching Science to _. -- E- .,10.33 . 9.03 -} -1.30 .08 -
1z Children P 14;08.  14.31 22 74
: ) A M1.47 10.67 - .87, .29, -
- ' ' - )
)k - y ' TOTAL”™ ' 35.89  ° .34.00 .} |-1.8§ - 27
i N . . . . ' .. . ;. - .
4 - % | § ~
P » . . ' ) . T“ . e .
+E  (Evaluation) ‘ . _ “ \
P (Potency) Cooet Ty . . b,
A- Activi;y), . . ;| o, : K
" *level of Signtficance 4t .05 Levél (e 0
.- N { - . .
¢ '. - ; ’ : . 9 f ~ N
| ! ) '.\ -0 § t 7 ‘
| .. . . ! & ’
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: _ TABLE 3 : . 8
, STUDENTS CHANGE IN ATTITUDE ROM SEPTEMBER TO NOVEMBER  * )
FOLLDWING CAMPUS ACTIVETIES AND FIELD EXPERIENCES.
~ - Total and SublTotals, €PA+,
’ v QQ * ot ) N
) ’ ‘ Mean . . - Mean® ﬂ% Mean- . - Mean
. ) .Septemher = November :‘° > , ;M~~
Protocot ‘ Attitude~ -Attitude . Attitude ' Probability
-~ N - N=36 N=36 Change _ " Level
1. Science in- igﬁ/gfhool W E-x 13.31 E 14.67 1.36 .:" 17
L A S L. A -0 A ot | I .55
| o . A 14.08 15.14 1.06 .26,
TOTAL  42.86 44.97 * 2.1, S ) B
2. Seente’ as Remembered E 1401 . 1831 0 .20 S - .85
in Elementary School P 17.67 * 16.67 . 1.00 - .14
.. - . % . .ﬁ, L] ¢ . [ ) ..
~'A. 16.58 17.06 . . 47 L6
, o . TOTAL -48.36 - 48.03 . - -.33 B B
' 4 , . . ‘ T N . . *
3. 'Sgience'Methods Course - E ,12.33 + 8.87 -3,53° .00%(
B - * P.15.28  13.83 -1.75 S
A -14.39 10.25 -4.14 o .00%
. TOTAL T 42,00 32.58 -9.42, 0% ¢
4. Science in the News E 1183 .69 -4} - .86 C |
S _ R 1500 . 15%5 .25 . 73 .
. ’ ‘ @« .
,( . A 13.67 . 1442 75 . .36 ‘o
TOTAL-  40.50 41.36 .8 .65
5. Teaching Science to " E ' 10.00 ° 9.03 . ~97 . - .20
. [Children P 1558 © 1431 -l.28 . .04
N R YRR P X A 7 -2.00 - ‘Lo
TOTAL * 38.25, 34.00 - -4.25 N
.' - ’ . ' -‘ . | - * )
) " . : 3 \ .
$E (Evaluation) . e . o ",
P (Potency) | - t . ' o /
A (Activity) . . . . ,

N - \
*Level of Signiftcance at .05 Level .
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© TABLE 4 ]
‘' STUDENTS CHANGE IN. _ATTITUD.E.',

| NOVEMBER, 1974 TO NOVEMBER, 1975

_ _ L Total and Syb-Totals, ERA+
—— — e — —— = 3 ——
' . Mean " Hean * - Mean , Mean
\ \‘ N ' .
L) November November « . , :
Protscol . 1974 - 1975 - Attitude Probability
‘ Attitude . Attitude - Change Level
' . N=23 N=23 , -
Sciénce -in High Schoal E14.67 14.04 2163 A1
o P 1516 © ."16.21 * 7 W01 W16
) A 154 1683 -.68 a4
S TOTAL  44.97 47,09 -+ ¥ 2,00 .62 '
. Science as Remembered E 1431 - 16.W ' 1.86 T3
. In Elementary School * P 1667 °  17.70 “1.03 .26
; ' ©A 17,06 - 19 v 2.1, - 508
TOTAL  48.03 §3.046 5.01. .14
A\ : . . 1 A
Science Methods Course - ... E  8.81 7.87 T -.94 .26
' AP 13,53 12.83 =70 .29
S w i A 10.25 10.22 103 .97
R TOTAL: 32.58 130,91 ., <1.67 .35 -
Science in the News TE.TLEY . 1230 T .61 .49
B 15.25 15.61 [~ .3 65
W ERIX 14.26. - -.16 .88,
TOTAL = 41.36: 42.17 .81 .72
. Teaching Science to ng 9.03 8.09 , =94 .25
Children ) J} WP 143 12,70 -1.61 .06
e %A 0.6 10.52 -.15. %6
. NTOTAL 34,00 ° 31.30 -2.70 115
- . \/ - N
+E  (Evaluation) L . : W,
P POtenty) = ‘e - .3 '
A (Activity) ~ ' _ . ’ v
*Level of. Significance at .08, Léyel ' _ . ‘
| e ‘“.’\ . 11
L] ~ L4 ’
‘ o L : : A
' . :\"*i é& ’ : ¢ -~ s . N




I am teaching science to my class. - .~[7"

.- . — a

PR T o - o yes
. 'y -~ "

°. * RO & .. - J .
I need additional help to know fiow to teachisdience to children, -

»

-
-

Th onalysis of the respondents 1s presentgd in Tab1g 5 four of

add 1ona1 help to teac:§7f}énce to children. )

Conc sjons and Implioationsi'

.'?liﬁowiﬁh the science methods course, pr efvice teachers were

| asked to 1ist the character1st1cs of the course~wh1ch they 1iked best.
The most often me tioned s were: {1) the competencies .to be mastered 1n
the course wére ;ublic]y stated (2). the instructors modeled the behay-
jors the preserv ce teachers were expected. to demonstrate, (3) campus

: act}vitf?s were: Jlanned to assist preservice teachers 1n having successs

12




_~ ‘fui field. experiences and; (4) instructors providgﬂ pérsonaiized feed- )
$Bck following field experiences. - ’

t

Further research wquid be.needed to determine whether a combination

of’ aii the characteristics of the course was responsibie for changing

attitudes toward teaching science or whether one or' two might have been’
reSponsibie. il
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: RESPONSES To" SURVEY
Questions , . " 'Responses b
' ’ . 1 F) N=23
2 - - = —
.. . . Yes No
too I am “teaching now.* T ' > 19 « . 4
LY 1
2. EED 334 {Science Methods‘ktaught me to teach 18 5 .
sc'lencé‘to ch'l 'Idren - . . X
i ¢ |
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L ATTITUDE CHAHGES oF CLASSROOH TEACHERS | ~ ' '
. : COOPERATING WITH THE FIELD COMPONENT OF X . ’
. . AN ELEMENTARY SCIENCE METHODS COURSE . t

L 4
Al

-
Introduction | R
. _ It is generally acknowledged that elementariAteachers‘ attitudes

. toward science are less than positive (Thomasa%19755:‘ Inservice programs
can improve attitudes toward sc1ence and science teach1ng and {mproved .
attitudes have been correlated with an 1hcrease in teaching act1v1t1es
(Piper, 1973). However, o othgr than 1nserv1ce programs, very little has

been done to explore alternat1ve ways td improve the classroom teacher's
attitude toward.science. - .

Purpose of the Study

[

4

The purpose of this study was to explore changes of teachers'
, attitudes toward teach1ng sc1ence by hav1ng them observe sc1ence activi--
. ties being taught in their c1a§srooms by preservice teangrs

. . I,
e The quest1on asked was:. : .

+

-

J. 'Do elementary classroom te;chers attitudes toward teaching
science change in a positive direction following twelve activi-
ties being taught in their classrooms by elementary preservice

teachers enrolled in a science methods course?

L
® .

T . Procedure
rrocedure

-

, H

Sample

The subjects of this study were the 13\$1assroom teachers who

{ 16 o




.

-Instrumentation ’ ' . \ -

-Data Collection .

a ) 2 ’
: 3 - ‘
cooperaged with the 36 elenentah& stience methods students who were'the:

subjects of the first study.

.
+ + , ~
N .

k]
¢

1

The Semantic Differential, as established by Os'good Suc‘l , and™® 7
Tannenbaum (1957), uses a bipolar set of adjectives to determine the per- .
cept‘lon an individual associates ‘with a concept. Each protocol word or .
phrase is judged on a sev;n step scale’ 1n relatibn to each of twelve

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

»” . - : ‘.‘
study were: - : ' ,

—t
.

Science Courses in Figh School . B . A

Science as Renenbered in Elementary School - h .

¢ [}

2
3. Sgience Equcation Methods Courses 3
4
5

Scierice -in. the News T ' T LM
» - r e .
.~ Teaching Science to Children
R U

T The 13 classrpom teachers were given the Semantﬂc 01fferent1al twice{\\
fl} prior to a s1x-week period during which the‘methods students taught

twely@ activities in the1r classrooms and (2) folTouing th1s s1x-week —_

period.

oa’ci]Analysis R ; . C o

o

<

]

A ooekway analysis of variance was used to analyze (1) the total

t

responscs toﬁa;d each protocol and (2) the total responses toward the ¢

three factors f each protocol:. evaluation, potenqy and activlty

s . . . ’

S

L

O S




The scale, consisting of seven steps, between each of the twelve
- bipolar adjectives was assigred numerical values from one to seven, one
indicating the host positive attitude: -
The numbers in the tables indicate the total mean shhs for ell'

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

-
[}

change toward a positive attitude. - -

" Results of the Study
. * e

' Question:

T~ . ' " : y :
- . Do elementary classroom teachers' attitudes toward teaching
science change in a ppsitive direction following tweive actfvities
o~ being taught in their classrooms by e1ementary preservice teachers

enroTled ina. science“methads course?‘ o é:
Responses‘indicated both positive and\negative cﬁanges(over the" <

six-weef period (Table 1). There were stat stically significent changes

' factor activity. There were statistically,
eesitive diréction toward "Teaching Science

_potency and: activity. f

2 .
'a';&‘ A
~
.

X
~
M




7 ' TABLE 1

ATTITUDE CHANGES IN ELEMENTARY CLASSROOM TEACHERS
. FOLLOWING ELEMENTARY SCIENCE METHODS STUDENTS . .o
. ' TEACHING IN CLASSROOM '

] " Total and Sub Totals, EPA+

; - . Mean Mean Mean Mean
. .o September November . : .
A - Attitude Attitude Attitude Probabji1ity
oo - . N=13 N-13 Change Level,
1.. Science in High School * E  11.85 10.92 ° .62 6 %,
- ‘ P 1539 - 14,54 -1.46 .39 )
. o A .<15.69 12.08 .15 o .02% -
: TOTAL  42.92 37.53 -1.00 SN A
! 2. Science as Remembered * E ' 12.61 "13.23 -1.69 .74
in Elementary'School -, 549 14.31 . .46 32
S oA We 13920 el .92 .
_ TOTAL - 42. 46 41.46 -2:85 B
3.  Science Metfiods Course N2 103 R N SN A
: ' ‘ P 15.61 14.23 3.3 A .
. _ A 13.39 . 11,31 -3,61 - .16
ST, T ToTAL” 40.23 ¥.92 . -85 %
2. Science th the News : .- E 1492 - 13.23 .85 38
L o . P 1585 ° 16.81 - 1.38 W70 .
©* A ..16.85 *15.23 -2.08 .31
. TOTAL  47.61 44.77 -4.31 51,
5. Teaching Science to E  14.69 13.08 -.92 - . .47
Children . P 17.54 14.23 -.85 02%
s - A 16.85 12.23 -3.61 - .05*%
o TOTAL® 49.08 40.54 \ -5.39 ¢ .10
4

£ (Evaluation).
P (Potency)
A’ (Activity)

. \
. *Level of Significance at .05 Level
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