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Abstract—This This research aimed to find the effectiveness
of a theaching instrument in order to increase students’ self
efficacy and learning outcomes using Argument Driven Inquiry
(ADI) teaching instrument on the electrolyte and non-
electrolyte. The test was applied to the 30 students of grade X-3
and X-4 in Senior high school 7 of Surabaya. Development
model of this teaching method used the three stages 4D model
from Thiagarajan (define, design, develop). The application
stage in the class used Pre-test and Post-test Group Design, the
evaluation used the self efficacy questionnaire, motivation
questionnaire and pretest —posttest problems. The result found
that the increase of average students’ self efficacy was 0.56 in
medium category for experiment class and 0.08 in low category
for control class, and the average increase of motivation was
0.6. In medium category for experiment class and 0.12 in low
category for control class,. The average increase of learning
outcomes was 0.7 in high category for experiment class and 0.5
in medium category for control class. Based on the data
analysis, the developed teaching instrument effectively
increases the students’ self-efficacy and learning outcomes.

Keywords—effectiveness, Argument Driven Inquiry, Self-
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I. INTRODUCTION

Education is a foundation of developing nations’
potential and civilization. The learning process is hoped to
develop the students’ potential, lead the students to have a
strong religion foundation, character, self-control, smartness,
attitude and life skill. The 2013 curriculum is hoped to
develop the education. One of them is to change the
paradigm of passive students to become active students. The
studying activities are aimed to practice the student in
finding information and knowledge [23].

The result of interview with one of the chemistry
teachers on November 20, 2018 shows the learning process
is still teacher center and the students are the information
recipients. The learning process is often done in the class
room. The practical of chemistry is seldom done. The
questionnaire before the result found that 85.7% students
were interested in practical. From 91.4% students stated that
the teacher is seldom in using scientific method in learning
process. The next is 80% students do not dare to ask to the
teacher in the learning process. The students also don’t have
confidence in gaining high score in chemistry. The previous
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statement is supported by the result of pre research
questionnaire which shown that only 28.5 students are
confident in gaining high score while the rest were not sure
about their score of chemistry. The another result also found
that 48.5 students were accustomed to give attention to the
teachers explanation and the students had lack of
confidence.

What must the students have are self-confidence,
adaptable, cognitive skill, smartness and a ability to act in a
stressing situation. One thing that worth to try to develop this
self-efficacy is by using ADI learning method.

Il. METHOD

The research was conducted by using the structure of Pre-
test and Post-test Group Design. There were two designs for
two groups and grouped in random method. Then the two
groups did the pretest and posttest after the treatment. The
design of the research was defined into the followings:

R Oy x O,
R O; c O,
Notes
R : Random is the two groups chosen
randomly.
X A group with ADI treatment
C : A control group or group without ADI
treatment. The group were treated by
collaborative learning (Think Pair Share)
0, . The beginning step for the treated group
before treatment
0, . The last treatment for the group with ADI
treatment.
Os : The beginning step for control group before
collaborative learning (Think Pair Share)
0O, . The last treatment for the control group
after collaborative learning (Think Pair
Share)

The pretest and posttest were concept
understanding, learning motivation, and self efficacy. The
pretest was done before ADI treatment while the posttest
was done after the ADL learning Method.
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I1l. RESEARCH RESULT AND DISCUSSION

A. Self Efficacy Questionnaire

The Self Efficacy Questionnaire was filled by 30
students of X-3 and X-4. The scoring was aimed to know the
level of students self efficacy. The data of students’ self
efficacy ability of each aspect is shown in the table 1.

TABLE I. INCREASED SELF EFFICACY IN EVERY

ASPECT
No Dimension  Class Class X-4

X-3 (Exsperiment

(control class)
class)

1. Magnitude 0.07 0.56
2. Strength 0.1 0.56
3. Generality 0.09 0.56
Average of each aspect 0.08 0.56
Average increase for each 0.08 0.56

individual

Based on the table 1 above, the score of average
students self efficacy raise before the learning process of
each aspects to the control class is 0.08. The average raise of
each student is 0,08 and the score of class experiment is
0.56. The average raise to each individual is 0.56.

The increase of students self efficacy is measured by
using N-Gain. The result is the increase of each aspect of
individual is 0.08 in the control class and 0.56 in the treated
class which the increase in the control class is in the low
category and the conclusion of self efficacy increase in the
control class is low. The increase of self efficacy gained is
proper to the Farah et.al statement (2018) which stated that
the lack of self efficacy can be solved by using ADI learning
model.

B. Motivation Questionnaire

The Motivation questionnaire was filled by 30 students
of X-3 and X-4. The scoring is designed to find the increase
of students learning motivation. The following is the
increase of students’ motivation in the form of graphic:

o

© Motivation of Student in Each

zl Individual
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0.2

0
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Student Control Class Exsperiment Class

Fig. 1. Motivation of student in each individual

The first picture shows that different in the level of

Atlantis Highlights in Chemistry and Pharmaceutical Sciences, volume 1

students’ motivation increase for each individual in the
control class and treated class. In the control class the
average N-gain score is 0.12 with the low category increase
while the treated class the N-gain is 0,6 in average.

The increase of students learning motivation of each
individual is measured by using N — gain which the result
shows 0.12 increase in control class and 0.60 in treated
class. The increase of control class is low and it can be
concluded that the increase of students motivation in the
control class in low.

Bandura (1994) revealed that self efficacy had
important role in shaping a self motivation [11]. Self
efficacy had a significant connection with motivation,
academic option, changes and achievement. However, those
all depend on how each individual in controlling themselves
in doing their tasks [21].

C. Learning Outcomes

The increase of students self efficacy is hoped to
increase the outcomes of the study as well. The knowledge
test is given before (pretest) and after (posttest). The result
of the learning outcomes test on the 30 students of X-3 and
X-4 is presented in the following picture 2:

Learning Outcomes

N-gain

0.8

0.6

0.4

0.2

1 3 5
Student

7 9 11 13 15 17 19 21 23 25 27 29
Control Class Exsperiment Class

Fig. 2. Learning Outcomes

The picture 2 shows that the students gain higher score
in the posttest than pretest for both classes (control class and
treated class). The increase is accumulated by using N-gain.
The treated class average score is 0.73 with high criteria and
the students are stated completed classically or 100%
complete. In the control class, the average of N- gain score
is 0.5 but 46.6% students are incomplete. So, the control
class is not completed in classical.

The result of pretest and posttest gained shows the
increase of cognitive learning outcome and the increase is
calculated by using N-gain. The score is 0.5 for the control
class and 0.73 for treated class. The score of control class is
46.4% students are not complete so that can be stated that
the control class is not complete classically and the treated
class is completed classically.

The increase is the learning outcome calculated with N-
gain shows that the development of teaching instrument of
ADI. The instrument is effective in increase cognitive aspect
of self-efficacy. It is proved from the increase in the
cognitive learning outcome of treated class is higher than
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control class. The process of cognitive is needed in forming a
strong self efficacy to face situation which needs analytic
thinking to act in the right way [11].

IV. CONCLUSION

Based on the research done in Senior High School 7 of
Surabaya, the different self efficacy, students learning result,
and students motivation of treated class using ADI learning
method and the control class using collaborative learning of
Think Pair Share are found. The increase of self efficacy,
learning outcome, and students learning motivation of the
treated class is higher that control class. As conclusion, the
learning instrument which is developed effectively could
increase students self efficacy and students learning
outcome.
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