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Abstract. Khoeriyah N, Widayanti. 2017. The Effects of Auditory, Intellectually, and Repetition (AIR) Learning Model to Problem
Solving Skills of the Students Grade XI IPA of SMAN 2 Banguntapan on the Subject of Kinetic Theory of Gases. Proc Internat Conf Sci
Engin 1: 225-228. The purpose of this research is to know the effects of Auditory, Intellectually, and Repetition (AIR) learning model on
student’s problem solving skills and to knows the problem solving skills enhancement students who take the learning use Auditroy,
Intellectually, and Repetition (AIR). This research is a quasi-experimental reasearch (quasi experiment) with pretest-posttest control
group design. The independent variable in this research is Auditory, Intellectually, and Repetition (AIR) learning model and the
dependent variable is student problem solving skills. The population in this research are class XI IPA SMA N 2 Banguntapan. The
sampling technique is simple random sampling as experiment class is X1 IPA 2 and as control class is X1 IPA 3. The research instrument
used a pretest-posttest question sheet. Data analysis technique used statistical parametric of T test and normalized gain (N-Gain) test. The
result showed that (1) Auditory, Intellectually, and Repetition (AIR) learning model influence on problem solving skills of students on the

subject of theory kinetic gas (level of significance (sig. 2-tailed) = 0,000 < && = 0,05, therefore Ho is rejected and Ha is received), (2)
Auditory, Intellectually, and Repetition (AIR) model learning can improve students’ problem solving skills on the subject of theory kinetic

gas (N-Gain experimental class = 0,886 (high) > N-gain control class = 0,662 (medium).
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INTRODUCTION

SMA N 2 Banguntapan located in Glondong,
Wirokerten, Banguntapan, Bantul, Yogyakarta. SMA N
2 Banguntapan located in strategic locations because it
is lie adjacent Giwangan bus station and the Wirokerten
village office. The facilities and infrastructure in SMA N
2 Banguntapan are good enough.

Based on interview with Physics teacher at SMA N 2
Banguntapan, lack of students problem solving skills
occurred because students still difficult to use the
information which has been obtained to solve the
problem. Students often face difficulty if they find a
variety of different questions. Based on interview with
Physics teacher, most students did not understand the
subject of the dynamics of rotation and the kinetic
theory of gases. It was because the subject is complex
and abstract, so the students hard to understand the
concept of Kinetic theory of gases. Data showed that
students who had not reached KKM to the subject the
kinetic theory of gases to 80,36% and often after
attended remedial test.

Based on observation in the class, activity learning
still centered on teachers, while students is only listen
and make note. So, the learning are in one direction.

One innovatife learning models and can solve the
above problems is a cooperative learning model of
Auditory, Intellectually, and Repetition (AIR). This
learning model assumes that a learning is more effective

if attention are focused to three things: Auditory,
Intellectually, and Repetition.

Auditory means learn by listening, speaking,
presentations, argumentation, express opinions, and
responding. Intellectually means thinking skills need to
be trained through the exercise of reason, solve
problems, construst and implement. Repetition means
necessary in learning to the broader and deeper
understanding. For example, students need to be trained
by working the subject, assignments or quizzes.
According to Siti Khadijah, dkk (2013), an emphasis on
three things the students will have the capacity more in
understanding, creativity, liveliness in droves, the
problem solving skills, and a strong memory. This fits in
with the research by Hasnawati, dkk (2016) suggested
that intellectually in the model of Auditory,
Intellectually, and Repetition (AIR) can exercise the
students problem solving skills.

MATERIALS AND METHODS

Study Area

Characteristics an ideal gas of the kinetic theory of gases

is based on the assumtion following (Halliday &

Resnick, 1978: 765-766):

a. A gases consists of particles called molecules.

b. Molecules an ideal gases move at random in all
directions.
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Molecules an ideal gases spread equally across in all
area.

Distance between molecules far higher than with the
size of the molecules.

No interaction inter molecular force.

Inter particle collision elastic is perfect.

g. The laws of Newton is valid to the molecule an ideal

2.

gases.

The Laws of gas

a. Boyle’s law
In the 1662, Boyle found the fact that the pressure
of a gas always inversely with the volume of gas
when temperatures guarded remains constant.
This statement can be expressed mathematically:

1
LT

pV = konstan (when T constant)
p. VL =p: 17

b. Charles and Gay Lussac’s law
“if the pressure of gas in a closed vessel
maintained constant, the volume of gas
comporable with the temperatur. Mathematically
written:

¥ — konstan atau 2 = =
T Ty Tz
“if the wvolume of gas in a closed vessel
maintained constant, the pressure of gas
comnporable with the temperatur ”.
P_ Pi _F2
= konstan atau T
c. Boyle-Gay Lussac’s law
With join the laws above, obtained relationship as
follows:

L 2 ST
'D? =konstan atau 222 = 22

Ty Tz

Equation the state of ideal gas

Boyle-GayLussac’s law only when for unfolding
process, the number particle of gas in the state of
remaining. If the number of particle changed, the

N\
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volume of gas also changed, although pressure and
temperatur maintained constant.

pV = NkT
If N =nN,, and N &k = R, so obtained equation the
state og ideal gas as follows:

oV =nRT

. Pressure and Tekanan dan ideal of gas constant

The amount of pressure being done particles of gas
against a wall the hall of gas formulated as follows:
NmE? _n _ vitvite-tuq
p =" dengan 72 = AR
2 ¥ N
2 NEg

Jika By, = =mv?, makap =5

. Temperatur and the kinetic energy of ideal gas

The relationship temperatur with the kinetic energy
of ideal gas:

2E)

Bk

E,=-kTatauT =

B3 |02

Thus, it can be concluded that temperature of gas
related with the Kinetic energy of gas. The higher
temperature of gas, the greater the kinetic energy.
The kinetic energy in here is the kinetic energy of the
average gas obtained from the average of speed.

. The effective speed of gas

If there are any molecules move with different
speeds so an average speed () and the effectiveness

of speed (v¢) was formulated by:

by = e
ef — Yrms _‘\‘I Ny +Na Ny

2 3 1 .
IfE, =2kT =-pV =>mv*® = >mvi,, S0

. A degree of freedom gas and a theorem ekipartisi of

energy
There are three motion that may be of diatomic
molecules, as in this picture.

Source: Theory and Application of Physics (Budi Purwanto: 2011)

Figure 1. Three motion that may be of diatomic molecules (A) translation motion (B) rotation motion (C) vibration motion.
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a. Monoatmoic gases having three degree of
freedom. The average of kinetic energy from

kinetic energy of translation. Ex = %ki“

b. For diatomic gases in high temperature
(1000 K} having degree of freedom and the

average of kinetic energy from kinetic energy of
vibration, translation, and rotation. Ex = ';F::T

c. Diatomic gas in +500 K having five degree of
freedom from Kinetic energy of translation and
rotation. Ex = %ki“

d. In low temperature (£250 K} only translation
motion, so having three degree of freedom. Ex =
=kT

7. Internal energy in ideal gas

Internal energy in a gas is total energy that particles.
The amount of energy for gas monatomic, as He, Ne,

dan Aris U==2NE, = ZNkT.

For diatomic gases, as Hz, Oz, Nz in low pressure
showing result as follows:
a. If low temperature so the internal energy:

U=2NE,=ZNkT

b. If temperatur +5300K so the internal energy:
U=2NE, = >NkT

c. If high temperature so the internal energy:
U=_NE, =_NkT

Procedures

a. Pre-Experiment
A field identification. A field identification included
school identification and problem solving skills
observation in student of grade XI IPA SMA N 2
Banguntapan.

b. Experiment
This section consists of giving pretest, treatment and
posttest.

c. Post Experiment
Data analyzed by posttest used calculation statistics.
The calculation used to answer hypothesis is
accepted or rejected.

Data Analysis

Test a prerequisite analysis

Test a prerequisite have done by two step, that is

normalitas test and homogenitas test

a. Normality test
Normality test used to knows the skor is normal or
not. Normalitas test have done with kolmogorov-
Smirnov test.

D = max|Fs(X;) — Ft(X)|

Normaitas test using pretest-posttest score in kinetic
theoy of gases.

b. Homogenity test
Homogenity test used to knows the variance of data
(Sugiyono, 2010: 140). Data were taken from prest
dan posttest score. Homogenity test in this research
using Levene’s test.

(N = p) T2 Ni(2i = £)°
(p— DXL, EE, (25 — z0)?

¢. Hipothesis test
Data analyzed in this research is pretest-posttest skor
to know students problem solving. Hipothesis test in
this research using t-test (Independent Sample Test).
T test included parametric statistic which can be
done by assuming a given data is homogen and
normal. (Sarwono, 2009: 125).
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RESULTS AND DISCUSSION

Results

This research is a quasi-experimental research and
implemented in class XI SMA N 2 Banguntapan in the
second semsester of the 2016/2017. The study
population is all class in grade XI SMA N 2
Banguntapan consists of four parallel classes namely XI
IPA 1 until XI IPA 4 with simple random sampling
technique as experiment class is XI IPA 2 (taught by
AIR models) and as control class is XI IPA 3 (taught by
direct learning models).

The independent variables in this research is AIR
learning model and the dependent variables is student
problem solving skills.

The design in this study are pretest-posttest control
group design as follows.

Table 1. Pre-test Post-test Control Group design.

Class Pre-test Treatment Posttest
Experiment 01 X 02
control O3 Y O4

First hipothesis test is to know the effects the
treatment in experimental class for students problem
solving skills. Data which be could the next analyzed
using t-test independent with SPSS 16.0. T-test
independent result from students problem solving as
follows:
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Table 2. T-test independent students problem solving skills.
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Section  Class Result (t-test for equality of means)
N  t-hitung df Sig. (2-tailed) o explanation
Pretest  Experimental 30 41,904 0,418 0,05 notdifferent
0,817
control 28
Posttest  Experimental 30 5,780 43,990 0,000 0,05  different
control 28

Section pretest showing first skills of two groups that
is experimental class and control class. Based on table 2,
shows that sig. (2-tailed) amount 0,418. That value
greater than significant a. From that analysis know that
first skills of experimental class and control class before
getting treatment is same. That showed that Ho accepted
dan H, rejected.

Based on table 2, shows that sig. (2-tailed) sebesar
0,000. That value smaller than significant o so can be
concluded that Ho accepted dan Ha rejected. From the
analysis, we knows that the treatment with Auditory,
intellectually, and Repetition (AIR) model which given
in experimental class affect for students problem solving
skills in Kinetic theory of gases.

Discussion

At the auditory, learning started by presentation of
material by educator with the methods of talk and show
the experiment video. This method accompanied in a
manner showing went on experiment material that has
learned, it is expected that students will more about
matter outlined .

At the intellectually, students divided into 6 group,
each group consists of 5-6 students. A subdivision of a
group it should be heterogeneous. Any of a group of
given problems in LKPD, then every group discuss to
solve problems given. At this stage, students trained to
understand a problem, plan resolution, implement
resolution, and re-examining. After a discussion,
representatives one of a group of presented the results in
front of.

At the repetition, teacher giving the repetition
material that has taught at the meeting by granting quiz.

CONCLUSIONS

The result showed that (1) Auditory, Intellectually, and
Repetition (AIR) learning model influence on problem

solving skills of students on the subject of theory kinetic
gas (level of significance (sig. 2-tailed) = 0,000 < & =

0,05, therefore Hp is rejected and Ha is received), (2)
Auditory, Intellectually, and Repetition (AIR) model
learning can improve students’ problem solving skills on
the subject of theory kinetic gas (N-Gain experimental
class = 0,886 (high) > N-gain control class = 0,662
(medium).
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