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The Construction and Experimentation to Use the Programmed
Textbook for Teaching Chemistry in Madhayom Suksa 4

The purpose of this study was to construct the programmed text in
chem stry for apper secondary school, and to cvaluate the programme by
comparing with the teaching by conventional method. Furthermore, 1t was

aimed to develop a programmed text as one of tho devices in teaching.

The subject developed was selected from the new chemistry curriculur
by the Institute for the Promotion of the Teaching of Sciencc and
Technology, under the title " matter and energy ". The programmed was
linear-type, with laboratory experiments integrated through the programmed.
The traal and revaision of the programmed was carried out as follow® the
fairst was " one to onc testing ", and the second was " small group testang .
The final wversion of the programme consisted of 460 framecs, and 14
laboratory experiments.

The subjects for experimentation comprised of ecaghty three students
in M 3 4 during the academic yecar 1973. Fourty students of Samakomrong-
reanrathra school were the experimental group, and fourty three students of
Samsenvithayalas school wure the control group. These groups were matched
as to their ability by using the M.S. 3 examination results, and the
pre-test scorcs as the criterion. The experazmental group studied by thom-
selves from the programmed text, and the control group was taught by the
conventional method. The cxporiment was carried out during the first
quarter of the academic year 1973, and 1t was completed after six weeks at

the end of which an achievement test was given.

The analysis of the post-test data, using mean scores and t-test,
showed that there was no significant dafference of the two groups in their
achievements, The analys1s between the pre-test and post-test showed that
both groups were sigmificantly hagher in achievement. The mean error-ratc
of the programme was 2.46 %, ranging between 0.22 and 8.48 %. The time
required by programme was a few periods greater than by conventional mcthod.
From the determination of the percentage error for each frame and the
observation records, 1t was found that some parts of the programme have to
be further revised to reducc errors.
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B.O

€.0

D.0O

51.

Classification of Behavioral Objective For

Science Education (Eio.Chem,Phys, )

Knowledge and comprehension

A.l
he2
A3
Aoly
A5
A.b
A7
L£.8
A9

Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge

of
of
of
of
of
of
of
of
of

specafic facts

specific terminology

conecepts of science

conventions

trends and sequences

elassifications, categories amd criteria
scientific techniques and procedures
scientific principles and laws

theories or major conceptual schemes

£,10 Identafication of knowledge 1n a new context

nell Translation of knowledge from one symbolic form to another

Processes of screntafic inquiry

I

B.1
B.2
B.3
B.4
B.5

II

C.1
Ce2
C.3
Coky

D.1
P.2
D.3
Duks

'D.5
D.6

Observing and measuring

Observation of objects and phenomena

Descraption of observation using appropriate language

Measurement of ob)ects and changes

Selection of appropriate measuring instruments

Estimation of measurement and recognition of limats in accuracy

Seeing a problem and seekans ways to solve 1t

Recognition of a problem

Formulation of a working hypothesis

Selection of Switable test of a hypothesis

Design of appropriate procedures for performing experiments

Interpreting data and formulataing generalazations

Proeessing of experimental data

Prosesution of data ain the form of functional relationships

Interpretation of experimental data and observations

Extrapolation and interpolation

Evaluation of a hypothesis under test in the light of data obtzaned

FormwWlation of generalizations warranted by relationship found



E.C

F.0

H.0

1.0

IV

E.1l
E.2
BE.3
E.4
E.5
E.6b

S52.

Buildang, testing, and revasing a theoretical model
Recognition of the need for a theoretical model
Formulation of a theoretical model to accommodate knowledge
Specification of relationships satisfied by a model
Deduction of new hypotheses, from a theoretical model
Interpretation and evaluation of tests of a model

Formulation of a revised, refined, or extended model

Appliacation of scientific knowledge and methods

F.l
F.2
F.3

Application to new problems in the same field of science

Application to new problems in a different field of science
hApplication to problems outsade of science {including technology)

Manual skills

G.l
G.2

Development of skills in using common laboratory equipment

Performance of common laboratory techniques with care and safety

Attaitudes and Interests

H.1l Manafestation of favorable attitudes toward science and scientists

H.2 Acceptance of scientific inquary as a way of thought

H.3 Adoptaon of "scientafic attitudes”

He&i Engoyment of science learrong experiences

He5 Development of interest in science and science-related activities

He6 Development of anterest in pursuing a career in scilence

Orientation

I.1 Relationships among various types of statements in science

I.2 Recognition of the phalosophical lamatations amd influence of
scientific inquary

J.3 Hastoraical perspective: recogmition of the background of science

I,4 Realazataion of the relationships among science, technology, and
economics

I.5 Awareness of the social and moral implacations of scientific

inquary and 1ts results
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Test-item | Content _rBehav1or Test-1tem | Contert | Behavior
1 1.1 £,10 21 1.3.6 D.3
2 1.2 A6 22 Le3.4 A.10
3 1.2 A.2 23 1.1 D.3
L l.2.4 A.2 24 1.2.2 C.l-2
b l.2.4 A.10 25 12,2 C.1-2
6 1.2.1 | 4.1 “26 1.2.2 C.1-3
7 1.2.1 D.3 27 1.2.2 D.3
8 l.2.2 AT 28 L.2 A.6
9 1.2.3 A7 29 1.2.4 D.3
10 1.2.2 A.2 30 1.3.6 F.l
1 L2.3 F.l 31 1.2.3 F.l
12 1.2.3 F.1 32 1.2.3 D.3
13 1.2.3 D.3 33 1.2.2 D.4
ivA 1.2.2 A.1-3 34 1.2.2 Cod
15 1.3.6 A1 35 1.3.5 Ceg
16 1.3.4 A.l-2
17 l.3.4 A.10-11
18 1.3 4,10
19 1.2.2 Al
20 1.2.2 A7
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