
The Effectiveness of Android-Based 

Interactive Physics Mobile Learning Media to 

Improve Students’ Psychomotor and Self-

Efficacy 
 

  
Suparno 

Graduate School 
Universitas Negeri Yogyakarta 

Yogyakarta, Indonesia 
suparno_mipa@uny.ac.id 

 

Sukardiyono 
Faculty of Mathematics and 

Natural Sciences 
Universitas Negeri Yogyakarta  

Yogyakarta, Indonesia 
sukardiyono@uny.ac.id 

Tiara Kusuma Ardiyati 
Graduate School 

Universitas Negeri Yogyakarta 
Yogyakarta, Indonesia 
atkindson@gmail.com 

 

 
 
 
 
 
 
 

Beatrix Elvi Dasilva 
Graduate School 

Universitas Negeri Yogyakarta 
Yogyakarta, Indonesia 

beatrix.elvi@gmail.com 
 

 
 
 
 
 
 

Abstract—This study aims to find out know the 

effectiveness of learning using android-based IPMLM to 

improve psychomotor and self-efficacy of high school 

students.  The research design uses Pretest-Posttest 

Control Group Design. The research subjects were 185 

students of Class X MIPA from SMA N 1 Pakem, 

SMAN 2 Sleman, and MAN 3 Sleman and 210 students 

from class XI MIPA from SMAN 2 Kupang, SMAN 5 

Kupang and SMAN 5 Kupang. Each school was taken 

two classes, namely the experimental class and the 

control class. Data collection instruments were self-

efficacy questionnaires and psychomotor observation 

sheets checklist. Data were analyzed using descriptive 

statistics and inferential statistics. Descriptive statistical 

analysis was used to know the achievement of students' 

psychomotor and self-efficacy. The results showed that 

learning using Android-based IPMLM can improve 

students’ psychomotor and self-efficacy. Psychomotor 

skills increased by 46.6% through learning using 

Android-based IPMLM. Meanwhile, the effective 

contribution of Android-based IPMLM to self-efficacy 
was 53%. 

Keywords: android based-IPMLM, psychomotor, self-

efficacy 

I. INTRODUCTION 

The demands of the 21st century require that every 
individual can utilize and be familiar with technology, 
including in education. One of its implications is the 
use of technology-based media as a support for 
learning activities. The integration of technology in 
learning is expected to be a tool of achieving 21st 
century skills, such as critical thinking, problem 
solving, communication, and collaboration. The 
curriculum in Indonesia has tried to answer these 
demands. It is indicated by the necessity of mastering 

competence, which not only focuses on the cognitive 
domain, but also affective and psychomotor, including 
in Physics subjects [1]. This is in line with Mundilarto 
that one of form of Physics learning outcomes can be 
categorized into competencies in the form of behavior, 
namely cognitive, affective, and psychomotor [2]. 
Psychomotor skills are skills that require integration of 
motor skills that related to knowledge and values with 
require practice to master it [3]. Subjects related to 
psychomotor skills tend to aim at movement and focus 
on physical responses and hand dexterity. These skills 
indicate the level of proficiency in doing the task [4]. 
The example of psychomotor skills in physics is using 
tools such as calipers, stopwatches, and others.  

Trowbridge and Bybee suggest that psychomotor 
aspects that can be assessed in Physics include 
moving, manipulating, communicating, and creating 
[5]. The moving aspect refers to a number of limb 
movements which implies coordination of physical 
movements. Manipulating refers to activities that 
encompass coordinated patterns of movements that 
connect parts of the body, for example coordination 
between the eyes, ears, hands, and fingers. 
Communicating refers to understanding activities that 
provide ideas and feelings for others to know. 
Meanwhile, creating refers to the process and 
performance that generated by the results of new 
thinking. 

Beside the psychomotor domain, student’s self-
efficacy is also important in physics learning. Self-
efficacy is very influential on achievement in 
cognitive aspects. Bandura states that self-efficacy is 
related to one's belief in his ability to perform an 
action that is needed to achieve the goal [6]. Every 
person has different self-efficacy towards an ability. 
These differences can be seen through three aspects 
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namely magnitude, strength, and generality [6]. The 
magnitude aspect is the level of difficulty associated 
with individual tasks. The strength aspect is related to 
the strength of one's belief in his abilities. The 
generality aspect is related to the wide range of actions 
that a person believes can be carried out. 

Self-efficacy is very influential on the acquisition 
of knowledge and the development of student skills. 
Students who have higher self-efficacy towards 
learning make greater effort in their learning process 
[7]. In addition, students who have higher self-efficacy 
will be eager to do the assignments. Students with 
lower self-efficacy have low effort and can even avoid 
the assignments or problems that are given. Students 
who have more self-efficacy in learning will be more 
diligent and make greater effort [8]. Students with 
high self-efficacy always try to achieve goals, 
challenges, gain new knowledge and always try to 
surpass others [9]. This is evidenced by the results of 
research by Hamdi and Abdi that students who have 
higher self-efficacy get better learning outcomes than 
students with low self-efficacy [10]. Therefore, 
students’ self-efficacy in learning Physics need to be 
improved. 

Physics learning practices in schools have not fully 
implemented the psychomotor and self-efficacy 
aspects. Based on observations at SMAN 1 Pakem, 
SMAN 2 Sleman, and MAN 3 Sleman showed that 
Physics practicum activities are rarely carried out. This 
results in psychomotor mastery not optimal, even 
though direct experience through practicum in Physics 
learning is very important to support students’ 
understanding. In addition, the results of observations 
and interviews conducted at SMAN 2 Kota Kupang, 
SMAN 3 Kota Kupang and SMAN 5 Kota Kupang 
showed that students’ motivation was still low. 
Students stated that Physics is a difficult subject to 
understand, so motivation to understand Physics 
concepts is low. The low of students’ learning 
motivation shows that self-efficacy is also low. 

The problems in learning can be fixed by the use 
of technology as a medium for Physics learning. This 
is in line with the demands of 21st century that have 
been mentioned in previous statements. The 
integration of technology in learning can give an 
impact on improvement of students’ performance. 
Technology can facilitate self-learning, increase 
students’ involvement in learning, So, interactive 
learning can be occurred [11]. Technologies such as 
interactive multimedia can be learning tools for 
practicing psychomotor skills and strengthening 
students’ memory recall [12]. Technologies such as 
PhET simulations combined with simple practical 
tools can facilitate the achievement of psychomotor 
learning outcomes [13]. 

Along the rapid development of Android-based 
technology, the last few years have been much 
researched about mobile learning with smartphone 
technology. Faloon states that mobile learning using a 
smartphone device helps students arrange 
experiments, understand procedures, think about the 

influence of variables, communicate and present the 
results obtained [14]. The acceleration sensor on a 
smartphone can be used to measure the acceleration of 
gravity in a variety ways, namely free fall motion and 
reflection of the ball [15]. Abstract physical concepts 
can be imagined by android-based applications [16]. 
Students’ conceptual understanding and learning 
physics motivation is better when using Android-
based animation media in learning [17]. Students can 
also become more active in discussing content with 
classmates and teachers, and also have an opportunity 
to collaborate through the use of applications on 
smartphone [18, 19]. The results of these studies 
indicate that mobile learning media in this case is an 
Android-based smartphone application is good and 
effective to improve students’ ability in the affective 
and psychomotor domains. 

II. METHODOLOGY

The research design used was Pretest-Posttest 
Control Group Design. The research subjects were 185 
students of Class X MIPA from SMA N 1 Pakem, 
SMAN 2 Sleman, and MAN 3 Sleman and 210 
students from class XI MIPA from SMAN 2 Kupang, 
SMAN 5 Kupang and SMAN 5 Kupang. Each school 
was taken two classes, namely the experimental class 
and the control class. Students in the experimental 
class using Android-based IPMLM in learning and 
students in the control class using the Physics textbook 
in learning.  

Data collection instruments were self-efficacy 
questionnaires and psychomotor checklist observation 
sheets. Data were analyzed using descriptive statistics 
and inferential statistics. Descriptive statistical 
analysis was used to know the achievement of 
students’ psychomotor and self-efficacy. The 
categories of these results based on the ideal 
assessment criteria presented in Table 1 [20]. 

TABLE I. THE CATEGORIES OF STUDENTS’ 

PSYCHOMOTOR  

No Range of scores Predicate Categories 

1 75 < X bar A Very high 

2 58.33 < X bar ≤ 75 B High  

3 41.67 < X bar ≤ 58,33 C Sufficient 

4 25 < X bar ≤ 41,67 D Low  

5 X bar ≤ 25 E Very low 

The inferential statistic used is the ANAVA mixed 
design test.  

III. RESULTS AND DISCUSSION

Psychomotor observations were carried out 
through Physics practicum activities three times. The 
first practicum is Newton's first law experiment, the 
second practicum is Newton's third law experiment, 
and the third practicum is the friction force 
experiment. Psychomotor aspects observed in this 
study were moving, manipulating, communicating, 
and creating. Every aspect is divided into indicators 
that are easy to observe. The moving aspect consists of 
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four indicators, aspects of manipulating, 
communicating, and the aspect of creating consists of 
six indicators. The indicators achieved by each student 
are then summed and converted to scale of 100. Each 
psychomotor acquisition of these students is then 
categorized based on the ideal assessment criteria 
according to Sudijono presented in Table 1 [20]. 

Psychomotor results achieved by students are 
presented in the Figure 1. 

 

Fig. 1. The chart of psychomotor improvement  

Figure 1 shows that the average psychomotor 
values of the experimental class at meetings I, II, and 
III are 69.98; 83.89; and 92.69. Meanwhile, the 
average psychomotor scores obtained by control class 
students at meetings I, II and III are 66.92; 70.28; and 
74.19. 

Psychomotor scores are further elaborated based 
on the categories achieved by students in first 
practicum and third practicum. Figure 2 presents the 
initial psychomotor scores in first practicum (pre-test) 
in both classes. 

  

(a) (b) 

Fig. 2. Percentage of psychomotor pre-test categories in 

experiment class (a) and control class (b) 

Figure 2 shows that there are 6.5% of students 
included in the sufficient category; 60.9% of students 
are in high category; and 32.6% of students are 
included in the very high category in the experimental 
class. Meanwhile, in the control class there were 5.4% 
of students categorized as sufficient; 82.6% of students 
were in the high category; and 13% of students are in 
the very high category. 

Psychomotor post-test results using scores of third 
practicum. Figure 3 presents these results in the 
experimental class and the control class. 

  

(a) (b) 

Fig. 3. Percentage of psychomotor post-test categories in 

experiment class (a) and control class (b) 

Figure 3 shows an increase in psychomotor scores, 
both in the experimental class and the control class, 
compared to first practicum. However, the 
psychomotor improvement that occurs in the 
experimental class is better than the control class. All 
students in the experimental class can achieve very 
high category in third practicum. Meanwhile, 52% of 
students in the control class reach the high category 
and 48% reach very high category. 

The significance of psychomotor uses partial eta 
squared parameter in ANAVA mixed design analysis 
and the result is 0.466. It means that the learning using 
Android-based IPMLM can improve student 
psychomotor up to 46.6%. The difference in the 
improvement of psychomotor between the 
experimental class and the control class can be 
observed in Figure 4. 

 

Fig. 4. The graph of psychomotor improvement 

Figure 4 shows that there are differences in 
improvement between the experimental class and the 
control class. This is indicated by the slope of the 
graph in the experimental class is steeper than the 
graph in the control class. The difference between the 
initial positions of the two graphs is due to the 

Advances in Social Science, Education and Humanities Research, volume 401

24



psychomotor pre-test data obtained from first 
practicum namely Newton’s first law experiment. The 
practicum was conducted at the first meeting when the 
students in the experimental class had received 
learning treatment. Meanwhile, the post test was taken 
from the results of third practicum, that is the friction 
force experiment. 

Based on the results of the achievement of 
psychomotor, it can be said that learning using 
Android-based Interactive Physics Mobile Learning 
Media has a positive effect on the improvement of 
high school students’ psychomotor. It can be occurred 
because Interactive Physics Mobile Learning Media 
can facilitate students in elaborating psychomotor 
skills through the presentation of material that helps 
providing a basic understanding for students before 
doing practicum. Another role of IPMLM is to help 
present practical instructions in the form of video at 
the beginning of the practicum, so students can do 
experiment independently. These results are in line 
with Rajendra and Sudana who argue that information 
and communication technology is an effective tool to 
be used in the development of new learning methods 
and techniques. Interactive technologies such as 
multimedia devices are effectively used to teach 
cognitive, psychomotor skills, and strengthen subject 
matter memories [12]. In addition, Erlinawati, 
Suherman, and Darmawan found that m-learning 
media can improve understanding and practical ability. 
Enhanced aspects include creating, observing, 
identifying, and differentiating practicum objects [21]. 

Self-efficacy is one of the factors that affects 
students’ learning outcomes. The learning process, 
both in the control class and in the experimental class 
is expected to be able to improve students’ self-
efficacy. Students’ self-efficacy is measured before 
learning to determine the students’ initial self-efficacy. 
Furthermore, after participating in learning as many as 
three meetings, Students’ self-efficacy were measured 
again. Self-efficacy is measured using a questionnaire 
with a rating scale, consisting of positive statements 
and negative statements. Students’ self-efficacy can be 
identified through three aspects namely magnitude, 
strength and generality. Figure 5 shows the results of 
students' self-efficacy before and after learning. 

 

Fig. 5. The graph of students’ self-efficacy 

Figure 5 shows that every aspect of students’ self-
efficacy in the control class and the experimental class 
have increased. The magnitude aspect in the control 
class increased by 7.69 and in the experimental class 
by 18.02; The strength aspect in the control class 
increased by 7.15 and in the experimental class by 
15.33; The generality aspect in the control class 
increased by 8.23 and in the experimental class by 
13.83. These results are in line with the results of 
Bandura’s research that students’ self-efficacy can be 
improved and developed [22]. 

Figure 5 shows that the improvement of every 
aspect of self-efficacy in the experimental class is 
better than the control class. It happens because the 
effective contribution of using the media is greater 
than using the Physics textbook. Table 2 is the result 
of multivariate test of hotelling’s Trace type which 
shows the amount of effective contribution in each 
group towards students’ self-efficacy. 

TABLE II.  THE RESULT OF MULTIVARIATE TEST 

Group F   Sig. Partial Eta Squared 

Experiment 239,095 0,000 0,53 

Control 28,635 0,000 0,12 

Table 2 shows that the effective contribution of the 
experimental class that implement learning using 
IPMLM application is 53%. The effective contribution 
to the control class that implement learning using 
Physics textbooks is 12%. Based on the effective 
contribution, it can be concluded that the learning 
process assisted by IPMLM is greater in improving 
self-efficacy abilities compared to the learning using 
Physics textbooks. 

 

Fig. 6. The estimation of students’ self-efficacy 

Figure 6 proves that students in the experimental 
class achieved higher self-efficacy than the control 
class. The IPMLM media used in Physics learning 
about thermodynamics positively influences students’ 
self-efficacy. The IPMLM media used is interactive, 
allowing students to choose different topics to study. 
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By empowering students with freedom and 
responsibility to operate IPMLM content and 
applications, students can be motivated, so that self-
efficacy will increase [23]. 

Learning using Physics textbooks is less effective 
in increasing self-efficacy compared to using Android-
based IPMLM application. Similar research results 
show that the conception of low-level learning 
(memorizing, testing, counting and practicing) 
decrease students’ self-efficacy in learning science, 
while the conception of high-level learning (increased 
knowledge, application, and understanding) positively 
influences self-efficacy in learning science [24]. 
Learning using the IPMLM application in this study 
helps students find their understanding in depth. The 
teacher in learning, acts as a facilitator to help students 
find knowledge. For example, when students observe 
an animation video of thermodynamic processes 
presented in the IPMLM application. After observing 
the video, students express their understanding of 
thermodynamic processes based on video. So, it can 
be concluded that the method that requires students to 
think can improve self-efficacy better than the 
informative learning method. 

The results of other studies indicate that self-
efficacy can be increased through learning 
experiences. Students’ self-efficacy will increase if the 
learning process is associated with prior knowledge 
[25]. These results are consistent with Piaget’s theory 
of constructivism, which states that learning is easier 
when learners can connect new knowledge with 
existing knowledge, by linking new knowledge into 
existing cognitive schemes [26]. Learning in the 
experimental class, the teacher connects the material 
with everyday phenomena assisted by IPMLM 
application. For example, the teacher conveys the 
concept of thermal equilibrium in the early stages of 
learning by showing the phenomena (in IPMLM) 
commonly encountered by students (nurses measure 
the temperature of a fevered patient and the 
temperature of the thermometer increase). In addition, 
the teacher guides the students to understand the 
concept of thermal equilibrium by connecting the 
material with the phenomena of compressing a fevered 
body with a cold towel. This process also sharpens the 
aspect of self-efficacy, that is the generality aspect. 
This learning process causes self-efficacy in the 
experimental class to be higher than in the control 
class. 

IV. CONCLUSION 

The results showed that learning using Android-
based IPMLM can improve students’ psychomotor 
and self-efficacy. The average of psychomotor pretest 
in experimental class is 69.98 and the posttest is 92.69. 
Therefore, psychomotor skills increased by 46.6% 
through learning using Android-based IPMLM. 
Meanwhile, the average of self-efficacy pretest in 
experimental class is 69.557 and the posttest is 80.181. 
Therefore, the effective contribution of Android-based 
IPMLM to self-efficacy is 53%. Android-based 
IPMLM can facilitate students in elaborating 

psychomotor skills through the presentation of 
material that helps providing a basic understanding for 
students before doing practicum. Android-based 
IPMLM helps present practical instructions in the 
form of video at the beginning of the practicum, so 
students can do experiment independently. Beside 
that, students’ self-efficacy can increase when 
students’ connects the physics concepts with everyday 
phenomena presented in Android-based IPMLM 
application. 
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