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INTRODUCTION

The improvement of education’s quality is an
integrated process to the improvement of human
resources (Suparna, 2003). It reflects the attempts
done by developed nations in achieving the current
sophistication of education there.

Indonesian government has done many
attempts to improve education’s quality through the
development of education in developing the
curriculum, education’s evaluation system, the
enhancement of education’s infrastructure, the
development of learning material, and teachers’
training. The governmental attempts have not
proven significant result since it has not coped the
whole package of educational development
(Suparna, 2003).

Natural science is one of the important
knowledge with significant influence to the
development of science and technology. One of
natural science subjects is physics. The system of
teaching and learning of physics at school should
always be improved to maintain and reach the
indicator of the lesson.

Curriculum 2013 (K-13) has been done in
some schools in Indonesia in which it insists
Indonesian physics teachers to be more creative in
arranging their lesson plans based on the condition

and situation surround the students. This
curriculum was revised from KTSP with greater
emphasis on Dbuilding students' characters,

developing relevant skills based on student's
interests and needs, and developing a thematic
learning approach (Putra, 2014). Learning model
used by the teachers should stimulate student’s
curiosity and helping them expressing and
communicating scientific ideas.

It is important to note that the most common
usage of Bloom’s taxonomy focuses on cognitive
learning skills rather than psychomotor or affective
skills (Adam, 2015). Bloom Taxonomy explains
that understanding is the second level of important
cognitive improvement for the students. Learning
results from understanding level is related to simple
memorization or simple knowledge. Physics
understanding concept is the nearest goal reached
for developing the learning material in class besides
skills of applying scientific approach. In learning
physics, it should be attempted to make the students
understand the concepts of the material at first.

Laboratory is one of the media to build physics
concept to student’s mind. Working in laboratory
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can help the students know the physical
environment around them that is able to teach
them scientific processes. (Zaman, 2012)

There have been many studies of science
laboratory work over many years, and many
reviews of this research (Kerr, 1964; Hofstein &
Lunetta, 1982). Given the significance attached
to laboratory work in science curriculum
statements, textbooks, teacher education
programs, and so on, this research attention is
not surprising. Laboratory work is almost
ubiquitously seen as being of great importance
to science education, by some as almost the
defining characteristic of this component of the
school curriculum (Hart et al., 2000). Some
students enjoy learning in the laboratory than
learning in class. This thing shows that learning
process using experimental exercise is highly
needed to help the students in physics in order
to help them understanding the concepts and
theories of physics to improve their interest
about it. (Kurniawan, 2011).

Olubu (2015) states that learning in
laboratory gives significant influence to
student’s  character  building. = Through

laboratory activities, students are trained to
plan, observe, utilize tools and materials,
conclude, and discover concepts based on the
experiments.

One of the learning model combining
student’s cognitive and psycho motor ability can
be applied in laboratory is POE (Prediction,
Observation, and Explanation) model. The
POE model provides an opportunity for
students to learn concretely, so that students
have a correct and strong understanding of the
material being studied (Tanzila et al., 2017).
The ability of predicting is also known as the
ability of hypothesizing. After that, the teachers
ask the students to observe through several
experiments. The conclusion of the experiment
is matched with the student’s prediction. If the
student’s prediction is right, the students will be
more than sure that they understand the concept
of the material. But, if the student’s prediction is
not right, the teacher will explain the students
more. Therefore, the students can understand
the physics concept well.

Restami (2013) states that there is a
significant  difference on physic concept’
understanding between students with POE
model and students with conventional learning
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model. The ease of understanding happens since
the syntax of POE involves prediction, observation,
and explanation and also experimental procedure
that accommodate the students in understanding
physics concept.

Research about POE was also done by
Ma’rifatun (2014). She investigated the influence of
POE with experimental and demonstration towards
student’s achievement in chemistry. The result
proved that student’s high cognitive achievements
happens because of the use of POE with experiment
since the intense and active role of students in doing
the experiment, therefore, the understanding will be
more comprehend than using only demonstration.
Ozdemir et al (2011) also applied the learning of
POE on acid-base material. Application of POE
learning can help to gain a better understanding of
scientific concepts.

Further research reviews the application of
POE in improving physics understanding of
students. This study will be done by comparing the
use of POE and demonstration in learning physics.
Later, this research is aimed to discover the
different influence of using POE (Predict-Observe-
Explain) and demonstration in improving high
school students understanding of physics.

METHOD

This research was quasi experimental research
with Pretest-Post Test Control Group Design. This
design used two class, experimental (using POE)
and control class (using demonstration). The
hypotheses proposed in this research were:

HO: There is no any differences in students’
physics understanding using POE (Prediction,
Observation, and Explanation) using experiment
and using only demonstration method.

Ha: There is a significant difference of
students’ physics understanding using POE
(Prediction, Observation, and Explanation) using
experiment and using only demonstration method.

The independent variable of this research was
the use of POE model (Prediction, Observation,
and Explanation) while the dependent variable was
the understanding of physics concept of the students
measured by  validated physics concept
understanding exercises, and the control variable
were the learning materials, teachers, learning
duration, and students’ initiate condition.

The population of this research was 212
students of the X grade of SMA Negeri 4 in which
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the samples taken were 30 students for the
experimental group and 30 students for the
control group. The sampling method used was
random sampling technique.

The main instruments to obtain data in this
research were through diagnostic tests, students’
worksheets, pretest, and post test. All those
instruments should be able to fulfill the
requirement of tests’ validity and reliability for
data collection. Validity test in this research was
done to 45 test items and it was inferred that 41
test items were valid, while the reliability test
was using Alpha-Cronbach method. Alpha was
developed by Lee Cronbach in 1951 (Cronbach,
1951) to provide a measure of the internal
consistency of a test or scale; it is expressed as a
number between 0 and 1. Internal consistency
describes the extent to which all the items in a
test measure the same concept or construct and
hence it is connected to the inter-relatedness of
the items within the test (Mohsen & Dennick,
2011). Internal consistency is a necessary but
not sufficient condition for measuring
homogeneity or unidimensionality in a sample
of test items (Cortina, 1993).

The technique of analyzing the data was
using the difference analysis by t-test in SPSS.
Before doing the t-test, the researcher did
analysis requirement test with normality test
and homogeneity test. Data normality test was
done by wusing One Sample Kolmogorov-
Smirnov in SPSS, while the homogeneity tests
done by using One-Way Analysis of Variance
statistic (ANOVA).

RESULT AND DISCUSSION
The obtained data in this research from

posttest and pretests result can be seen in Table
1.

Table 1. Pretest and Post test Results

Experimental Control Group
Group
Pretest  Posttest  Pretest Posttest

Highest 85.0 95.0 80.0 87.5
Score

Lowest 50.0 57.5 45.0 55.0
Score

Average 69.33  75.98 66.42 74.75

Deviation 8.51 8.58 8.45 9.20
Standard
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Table 1 results is continued to be processed
with hypotheses test. This test was done after the
experimental and control group proven to have
samples with normal distribution and homogeneous
variance.

Normality test was done using One Sample
Kolmogorov-Smirnov Test. The result of the test
obtains asymptote Sig. (2-tailed) was 0.936 for
experimental group and 0.260 for the control group.
It is proven that asymptote Sig. (2-tailed) was >
0.05. It can be stated that control group and
experimental group have normal distribution.
Homogeneity test was done using One Way
ANOVA. The result showed that the Levene
Statistic score was 0.027 with 0.870 of significance.
It is proven that Sig. 0.870 > 0.05, which can prove
that both groups are homogeneous. The test of the
students understanding concept can be seen in
Table 2.

Table 2. Test of Students Difference in Physics
Understanding Concept

Students F-Test T-Test
Cognitive S
Learning . 8
F Sig t Df 2-

Outcome tailed)
Equal 13.539  0.001
variances 0.669 58 0.487
assumed

Gain  Equal
vanances 0.669 39.76 0.489
not
assumed

Based on the measurement of independent
sample t test, the F = 13.537 with 0.001
significance. The value of significance which was
lower than 0.05 proves that the variance of post test
in the concept understanding of experimental and
control group is uneven; thus, the t coefficient value
should be appeared in t column of equal variance
not assumed line.

The background of decision making in this test
can be done based on the probability value (p), if
probability p (sig (2-tailed))>0.05 so Hy is accepted
and if the probability p (sig (2-tailed)) < 0.05 so Hy
is rejected. Based on table 2, the resulted t value
was 0.699 with p (sig (2-tailed)) 0.489. Because p
(sig (2-tailed))>0.05 therefore, Hy, was accepted.
Therefore, it can be stated that there is no
significant difference between students who got
physics concept using POE  (Prediction,
Observation, and Explanation) with experimental
and demonstration method. Based on the statistics,
the average value of students using experimental
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6.65 while the
demonstration was 8.33.

This research is aimed to discover the
difference of physics concepts understanding
between learning process using POE
(Prediction, Observation, and Explanation)
with experimental or demonstration model. The
difference of experimental and demonstration
class was located on the difference of method
used.

The difference of method applied in the
experimental and control class makes the goal
of students’ activities different.  The
experimental group with POE and experimental
method tend to understand the concepts of
physics in three important steps, such as
prediction, observation, and explaining the
observation result with matching it to the
prediction. Meanwhile, the control group tends
to understand concepts of physics through
demonstration and lecturing in class with the
companion of POE steps.

During the initial part of the research, it
was predicted in the hypothesis that there will
be a significant difference between students
following class with POE and experiment or
demonstration. These things are based on
several considerations, such as:

1. Learning process with POE tries to
combine tree main skills of scientific
approaches, including making prediction,
doing  observation, and explaining.
Explanation part was done by matching the
observation result with students’ prediction.
In the end, the students will find the real
concept of physics materials learned.

2. Learning process with POE model provides
students more experiences to discover the
concepts of physics. Experience makes
students more understand about physics
concepts.

3. The concept of physics will be easily
understood if it is related to concrete
familiar physics things. Through POE, the
students were invited to observe by
themselves simple physics activities around
them. If these meaningful concepts were
given to the students with logical concepts,
the thing will be more easily to be
remembered by the students. Therefore,
students understanding to certain concepts
will increase.

was class which used
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4. POE with experiment gives learning experience
which is more than using demonstration.

Based on those four assumptions, there will be
different understanding of concepts of physics to
students following POE with experiment or
demonstration where the learning process with
POE-experiment is predicted to improve students
understanding of physics more than using POE-
demonstration where the students only observed the
physics activity through teachers’ lecture.

The result of hypothesis examination shows
that physics learning using POE combined with
experiment was not better than using
demonstration. This result proves that the
hypothesis proposed by the researcher was not
accepted. The possibilities causing the rejection of
hypotheses was because the demonstration provides
more chance to students in understanding physics
through demonstration and teachers’
Through lectures the students have more notes for
them to remember. These notes are very important
to them in understanding the concept of physics
delivered by the teachers. Besides, POE is one of
the models rarely used by teachers in school that
the application of it is not meeting the prediction of
the researcher. Since in the steps of explanation was
done ineffectively where the students were only
explaining their observation results.

There was no significant difference between
POE model combined with experiment and POE
model combined with demonstration. Thus, both
methods can become teachers’ alternative in giving
the lesson’s materials. But, it is undeniable that not
all physics material can be explained through
experiment or demonstration, therefore, teachers
should be more creative in choosing proper learning
method based on the characteristics of physics
material.

lectures.

CONCLUSION

Based on the increase in the average value of
pretest and post test, obtained an average value of
the experiments class is 6.65, while the larger
demonstration class is 8.33. This suggests that
physics learning wusing POE models with
experiment methods are worse to improve students
physics concept understanding compared using
POE models with demonstration methods. It can be
concluded that there was no any significant
difference in students understanding of physics
concepts between students following class with
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POE (Prediction, Observation, and
Explanation) combined with experimental
methods and POE combined with

demonstration method.
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