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ABSTRACT

The aim of science eduéation is to inculcate in students,

in addition -to achievement, science process skills, ‘scientific

o
[

éttitude and attitude toward sciences, However, the current .. gvic
practice in teaching has 1eft‘out these desirable outcomes, It

has been suggested in various literatures that teachers' questions
in class are highly'related with these learnihg outcomes,
Therefore, an investigation should be qonducted'to proof whether
teachers! utilization of guestions in class affects the gain of
achievement, science process 8kills, scientific attitude and
attitude toward sciences.l Moreover, IPS% has'recommended.the.

same set of content and teaching‘for both the'Mé. 2 gtudents

in the previous curriculum and the M. B students in the new
curriculums The MS, 2 students in general are one year~dlaer-

than the M. 2 students and also have one more year'of learning
experience, It is the purpose of this study to determine whethef
the difference of one year of experience and age h;s any effeét

on the 1éarning outcomes,

The'study employed an experimental procedure by randaﬁly
selecting from 97 schools in Bangkok 16 MS. 2 classes and 16 M, 2
clasgses in total of 32 schools. Eight classes in .each group were
randomly assigned to the experiméntal anl an other eight classes
to the contrbl‘group. The 2 x 2 factofial design with pretest
and ﬁost ~ test was employed with eight classes in each cells,

The experiméntél classes were those that were taught by teachers

i



who had gone through intensive specially designed training in
questioning skilis, The training was done prior to the experiment,
In addition, these teachers ﬁould received more training during

the experiment through instructional pamphlet and tape model sent

to them every month during June and September 1979. The three sets

of learning outcomes, Science Process Skillé, Sadence fohievenent,
and Attitude, were evaluated at both the begining and the end of

the experiment, The Science Process Skills had fpur sub - teats:

Data Treqﬁment S}ill,. Data_Interpretatipp Skill, Formulating
Hypothesis Skill, ahd‘Skili iﬂ Deéigningréndyﬁonducting Experimentss
Both total score and the. four subtest scores were used in the data
analysig, The Achievement test covered the content of tkree

chapters from the IPST text - book in the experiment. The topics

of these three chapters were Energy and éhanges, Food and Energy,

and Digesting System_in Living Thiﬁgs. Thg Achievement Test had three
subscores: Knowiedge; Understanding and Application, Again, total
score and the three subtest scores were used in the analysis,.

The Attitude was divided into two seperate partss the_Scientific_
Attitude and Attitude Toward Sciences. The combined scores were
excluded, The eleven variables were analyzed by the 2 x 2

Factorial Design-with 2 levels of repeated measures,
The analysis indicated that there was the only significant
gain of the Science Process Skills. For Date Treatment .

S5kill, there was a group by grade by measure interaction. The

pairwise comparision was made and it was found that the gains



of MS. 2 classes taught by controlled teachers, and of ﬁ. 2 classes
taught by trained teachers were significant, while other two -
groups did not show the significant‘gains. The analysis of Skill
inDeSigningtéad Conducting Experiments #cores showed significant
group by measure and grade by measure interaction. Disordinal
interaction were found in both cases. While the gain score of
the_classes taught by trained teachers was group averaged at
.12, the average scofe of the classes taught by controlled teachers
waB decreasSed by (31- ‘ Similarly,the average of pretest scores |
of M3, 2 classes was slightly lower than that of the post - test
- scores, but the pretest mean of the M, 2 classes was slightly higher than
the post ~ test mean, There were significant gains in both the ,
total achievement test score and all three sub ~ test scores,
The Attitude Toward Sciences soores of the MS. 2 classes weve
significently higher than that ot the M, 2 classes. The grade
by measure interaction‘was significant for the Scientifié Attitqde.
¥or both the main effects and gain scores, it was found that the
means of the MS, 2 classes were higher than the M, 2 clafses.

The results of the experiment indicated that the marginal
comparision between the classes taught by trained teach;rs and
by controlled teacheré showed no differences., The differenceé
between the MS. 2 and M. 2 classes were found only on the attitude
aspect, OSources of these indifferences stemmed from the detailed

traindng that did not encourage the teachers to equally utilize
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questions in each of the Science Process Skill component and
the low power of the design due to small number of expericental
units, - It wa® also suggested that the optimum number of gquestions

per period of teaching and wait - time should be investigated,
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