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Abstract. The main problem of this study is physics learning process has not involved
activity that can train critical thinking skill, so that affects students” critical thinking skill
low. This study aims to determine the effect of interactive multimedia base problem
solving on students’ critical thinking skills in equilibrium and rotational dynamics
concept. The study was conducted at Al-Qur’aniyyah Integrated Islamic Senior High
School on July 2019. Purposive sampling was used in order to determine the samples of
the test. This study used quasi-experimental method as research methodology and
nonequivalent control group research design. The study used essay questions as
instrumental test and questionnaire as instrumental non test. The hypothesis test of
posttest score showed that there is an effect of interactive multimedia base problem
solving on students’ critical thinking skills. Meanwhile, the result of students'
questionnaire shows that learning using interactive multimedia base problem solving got
a good category (78%).
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1. Introduction

The equilibrium and rotational dynamics are physics concept concerned with the study of
motion and object rotation. Rolling object, seesaw, and the dancer that do the spinning are
example of equilibrium and rotational dynamics concept. This means that this concept related
to the problem of daily life. Moreover, this concepts are complex and abstract [1].
Accordingly, learning equilibrium and rotational dynamics concept needs some thinking skills,
such as critical thinking skill.

Critical thinking is reflective and reasonable thinking that is focused on deciding what to
believe and do [2]. This means while someone does critical thinking skill optimally, they will
make wise decision in their every lives [3]. However, there are obstacles to form students'
critical thinking skill. First, physics learning process is dominated by conventional learning, so
that students tend to be passive and lack of building their critical thinking skills. Second,
students are only able to answer questions regarding of students’ remembering and
understanding aspect and almost never drilled to apply critical thinking method to solve
problem [4]. These two obstacles cause students' critical thinking low. Hence, it is needed
learning tools to facilitate students to form their critical thinking. Also, this research uses
interactive multimedia as the tool.

Interactive multimedia is the unification of some media (audio, video, text, or graphic)
that empowering the user to control the environment usually by the computer [5] [6].
Interactive multimedia enable learning process focusing on students and guiding to do the
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exploration, inquiry, and solving problem. However, nowadays, interactive multimedia could
not make students to solve problem optimally [7]. Whereas problem solving can enhance
students' critical thinking skill [8] [9]. The most common interactive multimedia only contain
materials, experimental videos, and evaluation tests that do not support students to build their
critical thinking. By this conclusion, interactive multimedia that are being applied to enhance
critical thinking skills in this research is interactive multimedia base problem solving. This
multimedia is considered can enhance students’ critical thinking skill.

2. Method

The research is conducted at Al-Qur’aniyyah Integrated Islamic Senior High School on
July 2019. The research method is quasi-experimental research with nonequivalent controlled
group design. This design is divided into the controlled and the experimental group [10] [11].
Population in this research are students of Al-Qur’aniyyah Integrated Islamic Senior High
School, while the samples are 11 Nature Science 2 (experimental class) and 11 Nature Science
1 (controlled class). Data are collected by two techniques, they are test and nontest. The tests
are giving pretest and posttest to experimental class and controlled class to know the critical
thinking skill before and after doing the research. The test is 12 essay question of critical
thinking skill by Robert H. Ennis. It consists of the elementary clasification; the basic support;
inference; advanced classification; the strategies and tactics [12]. The nontest is giving the
questionnaire to experimental class to know the response while they are being given the
treatment by using interactive multimedia base problem solving. Last, the data are analyzed by
using Statictical Product and Service Solution (SPSS).

The interactive multimedia not only contain materials, experimental videos, and
evaluation tests. This interactive multimedia is developed based on very familiar design, Polya
problem solving indicator witch consist of understanding the problem (understanding),
devising plan (planning), carrying out the plan (solving), and looking back the problem
(checking) [13]. This design is considered can make students active to solve problem so that it
can enhance their critical thinking skill.

3. Result and Discussion

3.1 Result

The result of pretest and posttest from experimental class and controlled class can be seen
on Table 1. According to Table 1, both of experimental class and controlled class develope the
average value by giving the different treatment.

Table 1. Pretest And Posttest Recapitulation Experimental class and Controlled class

Prestest Score Posttest Score

Data Experimental Control Experimental Control
class class class class
The lowest score 7,00 17,00 35,00 35,00
The highest score 37,00 47,00 80,00 80,00
Average 24,81 26,35 60,04 49,35
Modus 20,00 28,00 52,00 47,00
Median 27,00 27,00 62,50 47,00

Stand. Deviation 6,69 6,24 13,75 9,54




In addition, analysis data of experimental class and controlled class pretest and posttest
based on critical thinking skill categories can be seen on the Figure 1.
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Fig. 1. Diagram Result of Pretest and Posttest Students’ Critical Thinking Skill Categories on The
Experiment and Control Class

According to Figure 1, it reveals the result of students' critical thinking that is not only
experimental class but also controlled class doing the enhancement. Figure 1 shows that the
highest enhancement of experimental class is the strategies and tactics category (43%), while
controlled class is advanced clasification category (36%). Meanwhile, the lowest enhancement
of experimental class and controlled class is the inference category (26% and 11%). It shows
that all the critical thinking skill categories of experimental class critical thinking skill is better
than controlled class.

The result of normality test of pretest and posttest data can be seen on Table 2 :

Table 2. Result of Normality Test of Pretest and Posttest Data of Experimental class and Controlled

class
Pretest Posttest
Statistic Experimental Class  Control Class ExpeCrllgrslsntal Control Class
Df 26 26 26 26
Sig.(2-tailed) 0,443 0,005 0,059 0,153
Significance Level (o) 0,05 0,05
Data Are Not - - Data
Decision Distributed Data Distributed Data Distributed Distributed
Normally Normally
Normally Normally

Meanwhile, the result of homogeneity test can be seen on Table 3 :

Table 3. Result of Calculation Homogeneity Test of Pretest and Posttest Data of Experimental and
Controlled Class
Pretest of Experimental Posttest of Experimental Class
Class and Controlled Class and Controlled Class
Levene Statistic 0,877 6,091

Statistic




Sig. (2-tailed) 0,353 0,017
Significance Level (a) 0,05
Decision The two classes are The two classes are not
homogenous homogenous

After normality and homogeneity test, we gain the information that pretest data are not
distributed normally and are having the same variant. Therefore, hypothesis test is being done
by nonparametric statistical test with Mann Withney test. Meanwhile, there is the information
that posttest data are distributed normally and has different variant, so the hypothesis test is
being done by t’-test. The result can be seen on Table 4.

Table 4. Hypothesis Test of Pretest and Posttest Data of Experimental class and Controlled class

Statistic Pretest Posttest
Sig. (2-tailed) 0,747 0,017
Significance Level (o) 0,05
Decision H, accepted Ha accepted

Table 4 shows the result of pretest is Sig. (2-tailed) > significance level (o), so null
hypothesis (Ho) is accepted or alternative hypothesis (Ha) is rejected. After accepting null
hypothesis (Ho), it can be concluded that before being given the treatment, we find no
difference of the students' critical thinking skill of experimental and controlled class. The
result of posttest is Sig. (2-tailed) < significance level (o), so the hypothesis (Ho) is rejected
and alternative hypothesis (Ha) is accepted. After accepting alternative hypothesis (Ha), it can
be concluded that after being given the treatment, there are the difference of students' critical
thinking skill of experimental and controlled class. It means that there is the effect of
interactive multimedia base problem solving to the students' critical thinking skill.

The enhancement of students’ critical thinking skill on every categories of critical
thinking skill of experimental and controlled class can be seen on Table 5.

Table 5. The N-Gain Result of Pretest and Posttest of Experimental and Controlled Class

Critical Experimental Class Controlled Class

No Thinking Score Score N- Catedo Score Score N- Cateqor
Categories Pretest Posttest Gain 997 pretest Posttest Gain gory

1 Basic 21 55 0,43  Medium 23 46 0,30  Medium
Classification

2 Basic 23 56 0,43 Medium 26 42 0,22 Low
Support

3 The Inference 30 60 0,43 Medium 31 48 0,25 Low

4 Advanced 32 72 0,59 Medium 30 66 0,51 Medium
Classification

5  Strategies 17 20 0,52  Medium 20 49 0,36  Medium
and Tactics

According to Table 5, it gains the information that there are the enhancement of critical
thinking skill of experimental and controlled class. Every critical thinking skill categories has
the enhancement by medium categorized in experimental class. Meanwhile, controlled class
has the enhancement of two critical thinking skill categories in low category and three critical
thinking skill categories in medium category.



The students' response to the interactive multimedia base problem solving can be seen on
result of data of questionnaire. The result calculation of data of questionnaire can be seen on
Table 6.

Table 6. The Questionnaire Result of Students’ Response of The Study Applying Multimedia Interactive
Base Problem Solving

No Questionnaire Indicator Percentage Category
1 The Presentation of Multimedia 84 Very Good
Interactive Base Problem Solving
2 The Effect of Multimedia Interactive 74 Good
Base Problem Solving on Critical
Thinking Skill
Average 78 Good

According to Table 6, it shows that the presentation of interactive multimedia base
problem solving in good category. Furthermore, interactive multimedia base problem solving
is in good category on enhancement of students' critical thinking skill. It means that the study
that is applying interactive multimedia base problem solving gains a whole prositive response.

3.2 Discussion

Based on the research result that has been presented, the critical thinking skill of
experimental class and controlled class are relatively same before doing the treatment.
However, after the treatment, experimental class is better than controlled class. Moreover,
based on hypothesis test of posttest is gained Sig. (2-tailed) > significance level (o). It means
that applying interactive multimedia base problem solving affects students' critical thinking
skill. According to [14], this is in line with the result of the research that the average score of
the students with interactive multimedia is better than the student with the conventional
learning. According to [8] [9] it shows that the average score of the student with problem
solving learning is better than the student with the conventional learning. Meanwhile, based on
the N-Gain result, the increase of students' critical thinking skills in experimental class is
higher than controlled class. The increase puts on every categories, they are elementary
classification, basic support, the inference, advanced classification, strategies and tactics.

The elementary classification categories in experimental class is better than controlled
class because of the interactive multimedia base problem solving. It presents the video of the
real life problem (understanding step), with result that student can analyze the presented
problem. To guide students in analyzing problem relate to the real life can increase elementary
classification skill [15].

The basic support categories in experimental class is higher than controlled class because
of interactive multimedia base problem solving that facilitates students to do the simulation,
reading material learning, and watching video that is presented on planning step. On the
planning step, students are being led to be active and independent to discover the information.
Discovering information by their own enhance the basic support skill [16].

The critical thinking skill of experimental class is better than controlled class on inference
categories. This is because interactive multimedia base problem solving that is being
facilitated the box to draw the conclusion to solve the problem (checking step). Drawing
conclusion based on problem solving enhances skill of inference [17] [18].

Experimental class enhances critical thinking skill which is higher than controlled class
on advance classification categories. Interactive multimedia base problem solving guides



students to explore the material learning through the simulation that is presented on planning
step. Simulation guides students to discover the relation among variable of a concept. By
finding the relation of variable, students can draw conclusion of learning material. Therefore,
students can defining term and judging definitions. Defining term and judging definitions
enhancing the advanced classification skill [19].

On strategies and tactics categories, experimental class is better than controlled class. This
is because interactive multimedia is designed by applying the steps of problem solving model
that is drilled the students to solve the problem. Solving problem process can drill the
strategies and tactics skill [20].

Interactive multimedia base problem solving has not only the advantages which is
mentioned above but the weaknesses that have been found in the learning process. First, the
limitation of throwing the evaluation feedback. As a result, the students do not know whether
their answers right or wrong. Second, interactive multimedia base problem solving is not
online for keeping the students’ answer. So that, the answer will be saved in only the same
computer. If they change the computer, the answer will loss. However, the application of
interactive multimedia base problem solving in learning process enhances the students' critical
thinking skill and gains the positive response. Therefore, interactive multimedia base problem
solving can be alternative media to solve the problem of the low students' critical thinking
skill in equilibrium and rotational dynamics concept.

4. Conclusion

Based on the result of research, it can be concluded that the study by applying interactive
multimedia base problem solving has the significant effect on students' critical thinking skill in
equilibrium and rotational dynamics concept. It can be seen on the result of statistical
hypothesis test of posttest that shows Sig. 2-tailed (0,017) < significant level (0,05). Moreover,
the result of N-Gain shows that experimental class enhances their critical thinking skill which
is higher than controlled class on every indicator by medium category. The students' response
of the learning by applying interactive multimedia base problem solving is in good category
(78%).
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