










introduce an educational innovation into the existing educational and social sys-
tem. And also, in accordance with the effort concerning the promotion of teach-
ing of Science in the country that inspired the researcher to conduct his study
to examine the effects of OEPC Inquiry approach on the dependent variables of

Creativity, Concept Formation and Inquiry Ability, How Ito  harness the potential
transformation power of science and technology in national development.

Purposes of the study
1 . To study the effects of IMI  (OPEC Inquiry) as a teaching approach on
Inquiry Ability, Concept Formation and Freativity.

,

2. To study the relationships among Inquiry Ability, Concept Formation and
Creativity.

2. Scope of the study

Sampling

3 classes of the7th graders in the purposively selected school in Bangkok (197  1)
were the subjects of this study. They were as following:

Control group 21 boys 17 girls 38 S’s
Experimental group I 22 boys 15 girls 37 S’s
Experimental group II 18 boys 15 girls 33 S’s

Total 61 boys 47 girls 108 S’s
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with the accommodating advance organizer as one of enhancing the cognitive

motivation. The Piget’s concept of disequilibrium and the two cognitive processes

of assimilation and accommodation were the foundations of the assimilative

structure and accommodative structure of IMI approach of teaching With the

creating of conceptual conflict that is suitable to the advance organizer provided

for the pupils, their cognitive structures would progress through the structures
of Assimilation and Accommodation and reach to a certain degree of discovery.

The teacher has to expand his responsibility not only as the disseminator of the

information but also as the big helper, the coordinator, the guide etc. as to help

make the pupils THINK more, to find more Meaning of their learning.

Research Foundation of the IMI could be seen through t6e stages of 0,

E, P and C. 0 is the same as the Concept Formation or the Ccncept  Learning

Process, that leads to the next processes of research. E is the same as Theori-

zation Process, the one of Principle Learning, that would identify the relation

among variables or concepts. The theoretical construct could be expected here.

P is the Verification Process to test and verify the proposed theory (hypothesis).

With more new information collected we could test whether the proposed hy-

pothesis could predict the new conditions or not; whether the data reveal that

the new conditions agree with the pre-set hypothesis. C is the controlling &

Creativity Process. It’s the generalization of the learned information and process

to the new and various utilizations and also to the new ways of starting, again,

the next investigation. The application of the information theory in IMI is to be

seen largely at the 0 stage. Since the teacher would try to encourage the student

to observe and hypothesize as much as possible he then will answer only as

“yes” or “no”. If the pupil’s question is not clear enough, it’s the teac:her’s turn

to prpbe with the questions like, “think of the other aspects .loo”,  “there should

be more than that” or “does it depend on .,., . . ..‘I etc. In Ilght of the Informa-

tion theory, the questions that require “yes-or-no” answers of the pupil are w;rh
the very high efficiency in searching for the informatlon

The main processes in IMI approach of instruction were summarized as

fol lows : -

(1) Advance organizer; the process that tries to relate the entry behaviors

of the pupils with the likely-to-happen learning process, the amount and detail

of this process depend on both the condition and character of the pupils and

the condition and character of “what” to be learned as well.

12) Learning environment setting and observation; the process that pupils

are stimulated to observe the factng phenomena, to look for the defining charac-

teristics, to observe and think analytically till the conceptual conflict occurs.

Teachers are to encourage the pupils to seek for the information, to ask

the question that requires “yes-or-no” type of answer. That is to train the pupil

to think as well as to seek the answer by dividing the answering possibility into
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two and eliminating the half that is not used. On doing this, sequentially, the

“right half” will be smaller and smaller and will help the pupils a lot in seeking

the right information and in training to think.

13) Explanation, the process that pupils are “catalysed”  to find the explana-

tion of the “conceptual-conflict” problem, or observe more to find the more neces-

sary defining characteristics from the information-seeking process, the experiment,

the observation of some demonstrations etc. to set up the proposed explanation.

The explanations are likely to come in the form of antecedent - consequent or

cause-effect relationship, y = f(x).

(4) Prediction, the process that pupils try to verify the proposed explanation

(hypothesis), i.e., the using of the relational principle from the hypothesis to

predict the phenomena in the other condition. The question used to verify the

proposed explanation would be in the form of; “If ..!x,.. then ..!x!. ? In science
class this process is very much apt to the introduction of experiment or demon-

stration to test the hypothesis.

151 Controlling, Creativrtv,  Conclusion and Confirmation, the process that

pupils are to conclude or confirm the. proposed explanation relation-ship; and

apply the principle into use, to control the new condition (independent variable) to

-create the needed result, or set up new conceptual conflict to start the process

of observatron  again. When the pupils could investigate till they “discover” some

reliable relahonship,  they, then ,come to the point where they are prompted to

create something or some idea that is suited to their level.

As the member of the study-group of the IMI approach of teaching, the

researcher and his colleagues, hoped that the result and feedback from the studies,

and the other studies to come, would provide a lot of information in developing

and improying  the TECHNlQUEs  that  wi l l  best  sui t  rhis STYLE of teaching In

the future.

4. Theoretical Space

From the theories and related literatures, the researcher had set up the

theoretical space for the proposed explanation of the afore-said variables and

some principles as shown in the next page.

This theoretical space indicated the relationships among nature of science,

science concept, scientific inquiry, the Investigation model of inquirj,  and the

Inquiry ability. It also indicated the praposed relationships among Inquiry Ability,

Creativity and Concept Formation. That these three variables seem to have many

common characteristics, for example, they  are concerned with th’a cognitive

structure (l), the interpretation (2), the abstraction l3), the activeness and ability

to learn (4). the reasoning (5), tbe imagination (6), etc., in order that they  would

seek the way to solve the problem (7). and the environments that are likely to
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Table 6. The analysis of covar/ance  of CQPT scores

sources of

var ia t ion
**

x SS
V

df msv ‘F

t.$~&n 2 2 6 0 2 . 1 2 9 6 6 2 9 2 . 3 8 6 6 1 3 6 6 3 . 9 6 7 9 1 6 7 1 0 . 8 4 1 6 2 9 3 6 6 . 4 2 0 7 7.0639”

within
7 7 1 1 3 . 0 2 8 4 6 4 3 3 7 . 7 1 9 6 1 4 9 1 7 1 . 0 2 8 9 9 6 4 9 2 . 1 3 3 8 72 1 3 2 6 . 2 7 9 6

groups

total 9 9 7 1 6 . 1 6 7 9 6 9 6 3 0 . 1 0 6 3 1 6 2 8 2 4 . 9 8 6 8 1 1 4 2 0 2 . 9 7 6 3 74

l * (p < .Ol)

Table 7. Th+ comparison of CQPT yress  between groups, after the adjust-

ment by the regreSSiOn  of Y on r

6 4 3 3 7 . 7 1 9 6

b,  =
7 7 1 1 3 . 0 2 8 4

x2 0 . 9 3 4 3

Samples ” ‘ii Y v t

control 27 1 1 4 . 3 3 3 3 1 4 1 . 1 8 6 2 1 2 2 . 6 4 0 3 )
exp.  1 26 8 6 . 7 3 0 8 1 6 6 . 6 7 6 9 1 6 1 . 8 9 6 0 )

-3.6734’.

exp.2 23 7 3 . 2 1 7 4 1 2 3 . 1 3 0 4 1 3 8 . 8 8 8 4 )
control 27 1 1 4 . 3 3 3 3 1 4 1 . 1 8 6 2 1 2 2 . 6 4 0 3 )

::;;yy’

l lp < .06) *’  fp < .Ol)

But this hypothesis was not supported by the data from Passage subtest
(Table 6 & 9).
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l tp < .05) ** (P < .Ol)

Table 24. The analysis of variance of the increment of scores from Line-meaning
subtest

Sources of
variation

between groups

ss df m s F

203.5692 2 101.7846 .4286

within groups 1 7 3 3 4 . 4 3 0 8  7 3 237.4580

total 1 7 5 3 8 . 0 0 0 0  7 5

f. Hypothesis 2.6, “the increment or the Creativity of the experimental groups
themselves should be no difference”, was not supported by the data from Simi-

larity subtest (Table 22 and 23). But was confirmed by the data from Line-

meaning subtest (Table 24).

3. Concerning the Concept Formation

a. Hypothesis 3.1, was not supported by the data. We could not say that
the progress in Concept Formation was the same in every group (Table 26,
26 and 27).

Table 25. Pretest average scores k and Posttest  average scores (y from

Concept Formation tests of the experimental group 1,
+

s c o r e s si r -K St? t

.4
Ideal Strategy (IS) 17.8164 22.8462 6.2308 1.2481 4 . 1 9 0 8 ”

Conservative (CS) 23.4231 25.6154 2.1923 1.1596 1.8906
Strategy

Perceptual Error
(PE)

8.3077 6.0385 -2.2692 1.1060 -2.0517’

Correct Answer (CA) 2.1154 3.7692 1.6538 .3841  4 . 3 0 6 0 ”

Verbal Concept
(WORD)

77.6538 90.9231 13.2692 1 . 5 8 9 0  8.3609*’

l (p < ,051

4 1 4

-- (p < .Ol)
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DISCWWON,  EVALUAIWE  SUMMATION AND RECOMMENDATIONS

1. General Discuss~n

The main purpose of this study was to inquire into the effects of teach-

ing of science by the Investigation Model of Inquiry approach of teaching. It
was found that the application of IMI  on Science Teaching had improved the
pupils’ capability of Creativity, Concept Formation and Inquiry Ability more than
the conventional teaching that the IMI  was not applied to.

In order to evaluate this study, the researcher had discussed through the

hternal  and external validities as his principal criteria (Weerayudh Wichiarajote,

2516A;  Pote Chantaraweerakul, (no date); Van Dalen, 1956:244-253,  261-266,
442-4541.

Internal Validity
- All hypotheses had been tested from the data available through testing

instruments with reliability. The fact that only the data of 76 pupils
were used in the hypotheses testing had been considered as another
sampling procedure limitation which criterion was I’...  from the sample
subjects that had done all the subtests in this study”.

- Extraneous variables might exist and confound the results of the

study to some extent. For examples:

It had been conducted in the regular servicing school and naturally
there were some factors that were out of our capacity to manage as

we would like them to be, eg., the grouping of the pupils had been
done by the school regulations.

The pupils interactions out of classes.

The difference in the teachers’ personality and characteristics and
teaching techniques.

The too-many-tests effects.

The learning from tests

Including the socio-economic status of S’s might be different. But
as far as the observation could be employed and the public type of
the experimental school was concerned, the researcher would like

to assume that they were, generally, in the same population.

Concerning the extraneous variables, since the general controllable
extraneous variables had been awared of and controlled. For exam-
ples, the general school conditions, the same measuring instruments,
the same content materials etc,. The technique of statistical control
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Comparison wlthin the experimental groups

- Though this was not the main purpose of this study the differences among these
two exprimental groups could be considered as the comparison of results of the

two types of media utilization. These were only the differences, of the visual
symbol presentation, while the other abstract and concrete presentations were
still the same and message content was the same. Those were also the reasons
why research hypotheses had been set up that the result should not be different,
The effects on Concept Formation supported those hypotheses. So did the ones
from Line-meaning subtest of Creativity and Passege subtest of Inquiry Ability.

The other findings rejected the hypotheses.

This was to say that the quality of message was explicitly influenced by its media.
It was of the same opinion as “the medium is the message” of Marshal McLuhan

(Bennett, 2516 : 6) and that of the characteristic of the contact will influence
the perceiving of message (De Fleur  and Larsen, 1958 : 40). The medium itself
contains its own message or meaning that will be sent off at the same time as
the message intended by the sender is sent. Here, for example, the still picture
possesses its own message (Somphong Siricharoen, et. el., 2506 : 33-741, while

the slide projection also processes its own different message (Pruang Kumut,
25161  as well.

Another point of interest might be the interactions between medium and message,
medium and learner, message and medium and learner as well as medium and
other environments.

In this study the use of still picture in presenting the visual symbol showed better
result than the one of slide projection; by the data from Creativity (Similarity) and
inquiry Ability (Picture).

One more explanation about this was, since the slides used for projection were
just the reproduction from those still pictures, thus might lessen the quality of

the reproduced positive slides, to some extent.

The reason why the data from Creativity (Line-meaning) and Inquiry Ability (Pass-

age) did not show such a difference might simply be that the influences of media
utilized were less than the other aspects of treatment.

More than that, the experimental group 2 that was with slide projection showed

the significant fp < 01) improvement in the CS and PE of Concept Formation
distinctively from the experimental group 1. The Concept Formation (Geometrical
Form) itself employed the slide projection as its media of presentation. This sug-
gested some influences of the familiarity and transferability in learning.

426

These interesting aspects were worth studying in the more details
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The relationship among variables
- The positive relationships between Inquiry Ability and Creativity were the same

as the finding of Orathai Sethasako (2514  : 57) and the other colleagues of the
Project who studied these relationships as well (Bamroong  Boonyong. 2514; Som-
chai  Ongsuwan, 2515).

The fact that Inquiry Ability was highly positively related (p < 01)  with Line-mean-
ing suggested the tendency of Inquiry Abtlity  to be related with Creativity more
on the analytical and categorical aspects than the aspect of relational mode of
thinking, which was agreeable with the findings of another colleague in the Project
(Noo Prathan, 2516rthat Inquiry Ability was highly positively related with enaly-
tical  and categorical cognitive styles, but tended to show the non-significantly
negative relationship with the relational cognitive style. Inquiry Ability and Concept

Formation were significantly positively related. This supported the afore-said
theoretical construct (Theroetical Space P. 101. So did the relationship between
Creativity and Concept Formation as well as the one between Inquiry Ability and

creativitv.

As a generalization, we could say that the CONSTRUCT of Creativity, Concept
Formation and Inquiry Ability was existed and agreeable with the THEORETICAL
SPACE. Or we could reasonably explain the relational construct of those three
variables by that proposed theoretical space. But the deatils of that might need
to be changed, to be modified or reformulated. That would be up to the further
more researches and studies and also the new ways of looking.

The Evaluative Conclusion of this Study
- The study had completed its objectives of determining the effects of OEPC Inquiry

in the educational context with the emphasis on three dependent variables of
Creativity, Concept Formation and Inquiry Ability.

It was reasonably valid but there were still many points awaitig for the careful

consideration and improvement.

Recommendation for the Instructional Research and Development
- There should be more encouragement on the research and development programme

to find the various techniques that could effectively and efficiently develop the
human resource, especially the quality of thinking and scientific literacy.

The IMI itself, as a way of thinking and as theory and principle, has also developed
through the process. of accommodation and assimilation, through the verificat

ion precess  so that the new synthesis is broader and more substantial than it
used to be when it was just started. It also needed

further research and development in many areas, like the following SuggeS-

tions :
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1. There should be the study in the rural area of the country

2. There should be the study for the out-of-school education as well.

3. There should be more basic studies with the rigid control as well as the ap-
plication ones.

4. There should be the study in the other levels of pupils

6. There should be the study in the other subject content

6. The specific IMI  test  should be considered and distinguished from the Inquiry
Ability test that followed the operation of just “to ask” or “to inquire”.

7. Considering the comblete  Interactive Integration IMI  moel  with the added
,EM (Evaluation and Moral Commitment), the researcher would like to repeat
that diagram Ip.  4), to emphasize that OEPC without EM might not be a
complete process for human society.

Recommendation for Educational Process and the Teacher Training
- Teaching-and-learning process, as a system, is with a possibility to be developed.

The people who are involved, or are going to be involved, in the teaching-and-
learning process should consider it as a system. The compectency  needed to
develop each element and subsystem should also be considered as such. The
Project had confirmed, to some extent, that the teaching competency development
is possible.

The researcher recommended these following recommendations for educational
process and the teacher training.

1. The basic teaching competency should be considered and developed, parti-
‘ocularly  the ones concerning IMI.

2. On curriculum development effort, besides the specialists in the subject con-
tent and the servicing teachers, there should include the ones in the basic
competency development and also the style and technique of teaching.

3. The competencies and special techniques particularly needed in various
educational environments, e.g., the up country, in the very large classroom,
out-of-school education etc., should be researched, developed and publicized.

4. IMl  is with the interdisciplinary characteristic, i.e., the behavioral science,
psychology, philosophy, science process and so forth. And this covers many
fields of education such as the inst&tionel  media, instructional system
technology, educational administration and supervision, educational commu-
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nication, personality development and guidance, message design, educational
research, educational psychology, curriculum development including the
method of teaching in the particular fields of content and so forth. It is
needed, for the benefit of human community, that the strong co-operation
among  the specialists in different fields should be materialized.

6. The interactions among teacher and .pupils,  the familiarity towards the IMI
and the environmental backgrounds should be considered in the application
of IMI to the real educational contexts.

6. Concerning the resistance to innovation (Schime,  1968; Mieler. 1971; Wee-
rayudh Wichiarajote, 25161,  the delicate and wise techniques of communi-
cation and dissemination of information is necessary (Chom Phumiphark,

2506; Wyck,,  1971 : 90-91)

7. Schools and departments concerning with education and the teacher training

should co-operate with, and inquire into these teaching competencies.

8. The centre for research and development for the teaching style, teaching
competency, curriculum and teaching, educational system evaluation and
improvement should be encouraged.

That would be also the centre of co-operation among many fields of interes:
and of specialization, and should be with some educational authority.
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