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Tnyestigated were the 2ffects of an 2lementar
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perception ard performance of role expactations .ir tae teaching »>f
science, the preservice teacher's attitide toward stcieace in the
slementary classroom, and the preservice teacher's knowledge andéd
perforsance in inquiry skills wvere the three areas explored. Stulents
enrolled in +wo different pre-pgofessional programs were invdlved irp
tha study. The control group was from 2 pore traditional projram,
2mphasizing methods courses and student teaching. The experimental
- group inmvolved a campus-based fiell experisznces sejusnce as w2ll as
sethods courses and studert teaching. Several instruments were used
for measurement in the areas of inquiry (process) skills, attitules,
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_ i . INTRODyCTION
' D g ~ The Department of Early Chijdhood—Elementary Edycation has recéntly :
completed a major revision of itg.Drofessional uﬁdergra@uate.prograh in
’ L}

elementrary education. For a Va'iety of reasons, change toward more ?nf

~
~

' volvement in e]ementary classro9R sertings was injtiated in the professional
semester. The old or traditiond! program was for a short per1od offered

at the same t1me as the profes5’°“31 semester. This offered an opportun4ty
: 1

for comparason of the effectivef®ss of the Programs
The areas to be’ 1nvest1gated were tentered around Problens a550c1ated
.with the. preparation of element2TyY school teachers which have been ex-
pfessed by many teacher educato's. The\gegree and variables affecting
the competeﬁéewa présenvice teaCher can be expected to achieve in teahhing
science as a result of sc1ence methogs courSes and experiences gained during
'the per1od of undergraduate edu€ation was the gubject of this study.
While there may be diczagreé™ent apout tha order and valye of the problems,
* teacher educators see at least three major Problem areas. One is that pro- :
o spectfve‘teache;s have a poorly 9evelgped semse of what teaching is about.
| Idenfification tends toward most recent contacts with tffchers, university
professors, and with past rememberances of the elementary classroom experience.
Piltz (1974), in a study of cld5Sroom teachers found lack of confidence,
training in methodology, and jntérest were impoitant factors which handicap
the ‘teaching of science iﬁ the elementary school. *
A second problem involves f931ings and attitudes of the prospective and
inservice elementary teacher towdrd scijence, cnildreh being involved in science
learning activities and the tea‘hing of science (schimirlan 1968). If

-

attitudes are learngg and are nOt innate nor _ne result of maturaticn, they can

be taught (Shaw and Wright, 1967). Shrigley (1972), found that expervence ,—;>7
)

in an elementary school with & °Tganjzed (time set aside regylarly each week

3.
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'science program affects the science attitude of pre-service teachers positively. :

‘The ‘third probTem invo]ved}intellectual deveiopment. Fiaget states that

4
-

formal operations begin to emerge at-around EIeven years of age. Research *
‘studies have shown that 82% of thirteen and fourteen year olds (Friot, |
1970) and 75% of enterlng coljege freshmen (HcKlnnOn and: Renher; 1971) were,
approach rg problems almost wholly on the concrete operat1ona1 level. McKinnon
and Renner stated in their conclus1on that it appeared that teachers/yere having
ne;;her the 1earn1nq exper1ences in co]]ege which they must have in order to -
allow thought processes to develop nor those wh:ch would perm1t then to learn the
value of inquiry in educating a child.- The failure of'eeachers 10 use end
valde intellectual inquiry processee might well be reflected in'student per-~
formadce 1nF;he classrooms fonn1ng an unbroken cycle of underdeveloped -
1nte11ectua1 potential. ) ‘
’ The research quest1ons investigated by this‘stddy {nCIUdes the
- three problems’ above and their inteﬁfexationshigs Qdfh teaching science
fd the elementary school. A. Does the type ofvexperience in an elementary
methods courses affect a preservice teacher's pereepticn and performanee of ~
role expec;atiOns }n the_teéhhing of science? B.. Does the type of experience
in an elementary methodﬁ‘tdurse affect a preservfge teacher's attitude toward

science in the e]edentary classroom? C. Does the type of exﬁefience in an

elementary methods course affect preservice teacher's knowledge aﬁd performance

in inquiry skills? ~ T
.
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PROCEDURE
The investigétion involved the longitudinal analysis of preservice
teachers in the Early Childhood-Elementary Education ﬁépartﬁent. Data was
gathereu on fhe ureservice teachers throughout the period involving a science
methods course and student teaching.
The behaviors investigate& by the instruments were consistent with
teaching roles involved in the instructional methodology of the “new"

elementary science curricula. The new curricula from which behaviors were

drawn are made up of the science curriculum improvement-projects developed

ofer the last twelve years, of which Sciernce -'A Process Aporoach and Science

Curriculum Improvement Study are important’ examples

Sample and Treatment Groups

The population, 169 students from six classes, from whjéh the sample
subjécts were drawn,included two different pre-professional programs. The
first treatment.idvolving the traditional campus methods course sequence

]

offered in the Departnent dur1ng and befagre Spring, 1974, was de51gnated as

.the control group. Th]S involved students completing 10 credit hours of

methods courses and 16 credit hours of student teaching. The methods courses,
five two credit courses, met two uours per week in a camgus classroom and
were taken by the studert over a :wu'or three semester period. The course’
topicswere language arts, math, reading, science and social studies.

The second treatment, the campus based-fie]d experiences sequence of;ered
in” the Department during and after Spring 1974, was designated as the ex-
perimental group. This involved students completing 15 credlt hours of methods
courses and 11 hours of student teach1ng The five methods courses; three
credit hours each, included two contact hours in the campus classroom and;

two contact hours in an elementary school weekly. All five methods courses

were to be taken during one semester, the professional semester. This added

to a total of two days spent on ciEP"S and two days spent in an elementany\

5 : ’ : N | / J.ﬂ
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classroom. per week. The sampfz inVestigatéa'included twenty-one studerits from

three traditiqga] science methods 60urse§ - EDEL 302,,the'60nlrol-group, and - ,’1'

twedfy-oné stqﬁents.froﬁ three campus based- field experience courses - EDEL,353t

~

the experimental grouﬁ. .Both of these courses similarly stréssed instrug;ibha]

methodology, appropriate role behaéiqrs in-teathing elementary science, -

in-addition to inquiry skills, application of learning theory and the nature

of elé&mentary science curricdia.' The only importént differences ‘between the

courses were in assignments, especially- those to be done ini-"the-field, and

time for field experiencés, four ome hour sessions as against 20-25 possible
. - - 1 .

hours experiencing sci=:nce teaching in a classroom. , _ .
Instruments
f?;_—__T—T_ . . ) )

The instruments ased during the course of the study invo]lved measurements

in the areas of inquiry (process) skills, attitucés and'teaching behaviors.

They involved the following instruments: ] - \

A. Inguiry Skills Area

1; Science Progéss'Measure (SPM) : An 18 t;sk jtem éerforﬁgnce'
test designéd to measure_khowle&ge.and ability in nine process
skiil érgas - observing, c]assi}ying,,USing spatial re]ationships,”
measuring:'pommunicatiné,predictind, intgépretjng.data, controlling .
variables and hypothgé%ziné. Each task'contained between two

and six subparts. This test was given at the beginning and end

bf the methods courses. Test-retest reliability for the pretest was

-
.

J -
- -

0.72 and posttest, 0.84.

o
i

B. Attitude Area .

1. Teaching Preference Scale (TPS) - A preference ranking of teaching

language arts, math and social studies toward science in an |

>

elementary classroom. A two point scale was used with each of “the

. six items.on the TPS. 6'- ‘
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%. Semantic Differential. Instrument for Science Teaching (SDIS) -

A sematic differential considered attitudes toward nature.
children learning science in classrooms and teaching science to
children. A 0-4 scale was used with each of the 54 items on the
SDIS. These tests, TPS and SDIS, ;ere administered three times; )

at the beginning and end 'of -the methods courses, and at the -

—

end of student teathiﬁg.

r

3. Course Rank --A simple ranking of University céurses, take"‘aldng

- with theigcience methods c;urse, from most intérestfng to least

'intergsting.' This Qas administered at the beginning- and end of
tthfcience metho&s course. Chgpge in ranking between thgse
‘times was then calculated. o

" 4. Course Va]ue -'A 0-4 scale indicating value of science methods

course to experiences encountered in student teaéhing.; This
was given along with the other attitude measures, TP§ and SDIS,
at tée'end of student teaching. |

. - C. Teaching Behaviors - >

, ; ]{( Mitroteaching Skills in Science (MSS) Checklist - An opServational

checklist of lesson planning and teaching behavior, consistent

with the role behaviors to be exhibited while teaching the new

science cu}ricula. Five planning and three teaching categories

make ‘up the checklist. The p]anning.areas are: a) use of .

intellectual development stages; b) use of perfbrmance'objeCtiVes;

. . ' c) lesson development; d) instructional sequencing; and, e) ot
student evaluation. The teaching areas_are: a) question aSking

, i | o
skills; b) teacher behaviors; and c) student behaviors. A 0-4
7
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point sca]e was used for each of the 67 items-on the check11st.
This checklist was adm1n1stered to the SUbJECtS 1essons'at the"
end ,0f the methods course Average rating re11ab111ty for the.
MSS checklist was 0.85 1nterna] reliability was 0.88. - &

2. “Survey of Classroom Activities for Science (SOCAS) - a QueStlon-

//ha1re des1gned to elicit responses of perceived teacher and L
stuﬁent behaviors ih the classroom 2as re]atéd to SCience in-
~structioh'as exhibited ih the new science:currﬁcuia The .

! ' - quest1onna1re jtems were validated as being related or not related

to the teacher s role as advocated by the new science currICUJa
SOCAS items concerned a perseryice teacher S percept1pns of
_téacher'ahd-student behaviors which occurred during their class-
' réom scienge lessons. A 0-4 scale was used with each of the
. ' sixty-one items. The questionnaire uas adﬁinistered after a

- science unit had been taught during student teaching. Instrument

. validity for this study was determined through use of a panel

e W

! of judges'and correlation of MSS ratings of sampled student
g ~ teacher science lessons taught during the ynit. The Pearspn

a correlation obtained was 0.71.




; . RESULTS S -

The mean scores and standard deviations as measured by -the study

instruments for each group are 11sted in Tahle 1. Hlth each 1nstrument the h1gher

score 1nd1cates greater ab111ty or emphasis.of behaviors which are cons1stent
w1th an 1nstruct1ona1 model as portrayed in the new sc1ence currlculuT fm-

provement projects. The t1mes of 1nstrument adm1n1strat1on were:

: " Ty = at the beginning of the science methods course
T, = at the end of the science method course , o
- T3 = at the end of student teaCh1ng / )

‘ In addition the maximum score possible for each 1nstrument is indicated.
A t-test was performed on the change ™ scores for each treatment grOUP ‘
as compared to time T, Significant: changes within bOth the control and ex-
L}

perimentaT groups occurred in 1nqu1ry skilis and att1tuqe between the testing
ti@gs. Both groups Signgficahtly increased thei; knowledge and ability to
ﬁé}form indui(y'skil1s. Also, the leQel,Of attitude'scorés on the SDisgwas
significantly increased by the cburse experienée for Ehe éXberimenta1 group.

Significantly high Tevels of SDIS scores is noted for both grobPS at the end

of student teaching. . _

e
-
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* | TABLE I \\
Summafy'of scores for iﬁstfuments adﬁiniste%ed at differéht times in t%e areas’
' _ of Inquiry Skills, Attitude and Teaching Behavfprs
P, : ‘ : - ) \.\ . -
Area and ! Control. Group Experimenéa] Group -1 Haximum
Time of L —- s Score
‘Administyation Mean SD Mean ;% SD Possible
~ Inguiry SKitls - ‘\ N "X‘
T, - SPM 7.7 | 4w 6.7 25 18
T, - SPH n.ex | 2.3 11.0* 2.7 18
— : i . e
.Attitude v :
T, - TPS- 1.65 _6.88 1.30 0.80 2
- sDIS 1.39 | 27, " 126. | 15 . 216
T, - PS5 170 | 1.08 ‘.65 | 075 2
- SDIS 138, | 14 120. * | 2. 216
- Cou;se Rank : S , ‘ o
Change ‘0.0 - | 1.50 " 1.38 1,06 6
’T3 S TPS 1 1677 | oo 155 | 1.50 e 2
- SIS 6. * | 20: , SRR IETU WPOT
- Cotrse Value | 2.30 ‘_‘1.30 . 2.95 - 0.89 4
}eaching'ﬂéhQVior' ‘ | ' ;t. )
T,y - MSS ) 140 | a1 3«7‘4:' 34. 268
T, - SOCAS - har. ] 3. 142. 31. 244

*As compared to Time T
P % 0.05 level.

1@ t-test indicates a significant difference at the
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- No significant differences between—the groups were measured at the end

9. " K

Comparison of scores. between groups usihg a two tailed t-test for

.

. / .
homogeneous groups, is shown in Table II.. As indicated-no significant differences
were ?ound between the control &nd ekperfmehtal groups in, inquity skills and
att1tude dur1ng the f1rst weék of the methods course. ‘

At the end of the methods course s1gn1f1cant d1fferences were measured
1

' between groups in teach1ng behav1or ‘and in change of interest 1n the course. The

-

experimental group performed s1gn1f1cant1y h1gher 1n teaching behaviors
consistent with the roles necessary in the new e]ementary curr1cu1a This
exper1ence 1nvo]ved p]ann1ng and teaching a three lesson mini-unit in‘an

elementary classroom. The exper1menta1 grouo as!1nd1cated by "course rank -

change" also changed their interest. significgntly, in a positive direction
-« 2 . s

more than the control group. .

@

of student teaching in attitudes .or perceptions. . Dif{erencés between the
; !

) {
groups in attitude remained extremely consistent during the three different

3
-

adﬁﬁnistrations of the instruments.
TABLE o - S

T-Test Resu]ts Between Groups in Inqu1ry Sk111s Attidude and Teach1nq Behav1or

[y

. _ —t value . ° ' ' ' .
Area ‘| First Week of the Last ;2 weeks of the End of Student
' IScience Methods Cpurse Science Methods Course: Teaching
Inquiry Skills |- - 1. . R
SPM .0.97 ' .07 '
Attitude . .
s N L3 0.17 1*  o0.20
g SDIS - . 1.81 . N1.42 -, 0 o 1.76
Course, Rank (hange ' & B 2. 33*'
Teaching Behavigr - - _ - . ~
" Mss - o (2,35 - 007:
SOCAS ’ r . E . 075 -
_ Course Valuye s : ’ o .8 ¥ 1.85 Ao

*P < .05/ 3 -
el 11 -
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CONCLUSIQNS AND IMPLICATIONS. S e T

As defined in this StUdy,hypotheses concerning relationships between
' ' » . B . B )

<

experience in methods courses, traditigna1 and campus based field experiences,

were posited. The relatiOnships involved effects in the areas of inquiry”

ski]] performahce, attitude, teaching nerceptions,'and-teaching behaviors

L]

Draw1ng upon the results of the study, the following conclus1ons can be made:

1. The type of expeFience in elementary methods courses, trad1t1ona1

and,campus-based fielq experiences,ddes affect a perservice teacher's

performance of role exfectations’ in-the teaChing of sciemce at .

at the end of the‘prgfe%%iona1 semeSterl However, no.difference -

was noted in theé Percgptions 6f student-teachers one semester ,

later in nole expectatioos inuteaching science. ol

2. The type of exberééHCe in é1ementary methods courses'itraditional_
and campus based fielq eXPe"1ences,does not affect a preservice
=teacher s att1tude toward SC1ence in an e]ementaYy classroom.

3. The type Of experlence in e]ementary methods courses does not .

t- affect preserv1Ce tea;;er S- knowledge and performance of inquiry .
skills. Both treatments were equally effect1ve in produc1ng S1gn-

-

ificant change. . g o .
The conc]us1ons indi€ate that mea5urement of dijfferences between ¢

methods course experien€es, is not- as easy as Tt first appears Mixed results
4

‘are apparent. Increased elementary C1as,room contact does 'not pract1ca11y

\

: affect 2 preserv1ce teacher! s att1tude§ or percept1ons The. maJor d1ff§rence

o ]
occurred in the ab1]1ty to more adequate]y modeg spec1f1c teach]ﬂg roles when

ca]]ed.upon to do so. ThTS 2alone is an impbrtant result.

Past studies. (e g. B“tts and Raun- 1969; NEWDoﬂt and, McNei11, 1970; and °

-

'Ashley, 1967) have d1scu55€d the lnab]?1ty of inservice teachers to exhibit

o & 3



-

n

role behaviors censicstent with the new elementary curricuta. Retraining

s
programs were then structured and studied to overcome the problem. [t appears,
23 the result of this study, that the abiiity to perform trese role behaviors,
can be strongly atfectes in &n undergraduate campus-based firold program.

-

As measured 2t the end nf the methods - urse sequence  teacrer performance in
3 model teaching role 19 sigqnificantly affected by the addition of a scheduled
field experience to traditiconal campus Classroom activities,

leokir~ pecifically at tre campus classroom, no practica’l differences
appear to hove heen affectec in ptrer areas of related concern. The same time
availanle and similar cour<e aclivities cornsistently resulted 1n sagnificant
2ains ir irguiry sk1li performance. The amcunt of gatn produced was not affected
by treatment diffe-ence. AN50, the Tevel of student attitude and rerception
was not affectes . treatment di“ference. Statistically significanl gains,
however, were rated wit! the SDIS attityude irstriment for the eaperimental qQroup
a% the end of the metrads course and for both ,-oups at the enz :f student
teaching. These ga1r15 30 not appear t0 be practicaliy SYQﬂ\‘I;Jﬂ‘ A Tevel
of attitude charjge 0f g’ or less of the total score pnsrwb!e is not great
in terms of the amunt of effort ;:pended in the programs,

Implications lead in *wo directions regarding campus Claszsroom experiences.
Inpected cranges may mot bDe possidle jiven the present time and resources
availadie in tre carpus classroom. [f expected changes can Cccur, alternmative
course activities and resources need to Ye evaluated o determine tre:r
potential for peuducing attitude and perceztion charges. Retenticn of act-
fvities with the pote~tial for significantiy affecting teaching and imquiry
skill performance myst, however, be maintaired.

Both treatment groups Fhad similar a2titudes and perceptions toward the

teaching of sciemce with similar classroom experiences ard different off-
13
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campus contacts. It can be concluded, therefore, that the longer time in
elementary classrooms had little or ro effect on preservice attitudes and per-
ceptions towardxteaching science. There is a need, then, to look’at the type
of elementary classroom experiences and opportunities available to preservice
students during the professional semester and student teaching. .In faét. the
results of the study appear to indicate that certain inhibitors or ron positive
factors are present,

Out of a *otal of 150 to 175 tours during the professional semester and
350 to 400 nours during student tezching in the elementary classroorm, a sybstan-
tral nutber, 29-75 nhoui s, couid potentially rave heen invovled with scipéco. Juring
this time positive attitudes and perceptions of the role of the teacher could
have been demcnstrated. [f the elementary classrcom experience, however, is
detrimental or reinforces previous preservice teachers";ttitudes and pe}‘
ceptions change would not appear. Effective campus cléssroom experiences may
have had little follow-up in either of the treatments. (Qther evidence
indicating this inhibiting effect during student teaching are the course rank
and. course value results. At the end of the methods treatment preservice
teachers indfcated significantly higher ranking of the science methods course.
No difference, however, was seen im course value at the end of student teaching,

Implications for the field experience lead to a study of elementary class-
room variables involving science teaching or the integration of science with
other subject areas in classrooms used for preservice education. The variables
to De studied include teacher attitude, weekly teaching tire devoted to 2
'Subjeit ar;a,“ priority in teaching different “subject areas”™ and type of
teaching roles displayed in classroom.

Otrer implications can be derived f this study. [t is hoped that this

paper leads 20 further discussion of the specific results and serves as an

21ternative model for program evaluation in the future.

i
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Similar results in attitude and perception may be fdund in other subje~.t
areas involved in the professional semester. [f ccrraborated, the program
cannot assume that any teacher or classroom is effective in teacher edu.ation.
Involvement of elementary classrooms might only include those which exhibit
experiences and attitudes related tc the goals of the professiunal semester

faculty team. Similar considerations also need follow throuah in classrooms

Rl

where student teaching is experienced.
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