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Abstract In this Country, the teacher only focuses on cognitive skills, but often ignores the
affective skill, perseverance, which makes students give up easily. The cause learning outcomes
are less than optimal. The purpose of this study was to implement mobile physics learning media
to improve student perseverance in physics. This type of research is a pre-experimental design
with one group pre-test posttest. Perseverance level data is obtained using a questionnaire. Data
were analysed using descriptive statistics and inferential statistics. To see the distribution of
students' perseverance before and after learning, descriptive statistics are used. Inferential
statistics are used to find out whether there is a significant increase in students' perseverance
after using the physics of mobile learning media. The results found that students' perseverance
had a high level of perseverance. While the average value of classroom perseverance before and
after learning has increased but it is not significant after analysing with T-paired test. This is due
to the short time of the implementation of the media in learning, teachers have not been able to
control the use of students' smartphones and teachers simply move the habits of conventional
learning into smartphones.
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1. Introduction

In general, education only prioritizes cognitive skills which are used as indicators of student
achievement in the learning process by putting aside affective and psychomotor skills [1]. The Ministry
of Education of the Republic of Indonesia in the Minister of Education and Culture regulation number
65 of 2013 which explains the standard processes in primary and secondary education which elaborate
on three domains, namely attitudes, knowledge, and skills. The combination of cognitive abilities with
a good attitude in students becomes a determining factor for student achievement in learning [2]. One
example of the attitude that must be developed because it relates to the success of students in the
academic world is perseverance [3]. Perseverance is the attitude of students to complete tasks in the
learning process in a timely, conscientious manner and use their best abilities even though there are
disturbances in completion [4]. Perseverance in learning becomes important because it can help students
in dealing with the effects of boredom for students if learning is applied continuously and without
variations in learning [5]. Building the attitude of perseverance can not only by conveying theoretically
to students, but it is built by students themselves through a learning environment and interpersonal
support [6]. In learning, teachers can familiarize students not easily give up in undergoing learning,
especially in learning physics requires the ability to think creatively, constructively and critically [7].
The ability to think is difficult to achieve when students give up easily in learning and do not want to
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try again after failing [8]. Because the level of perseverance is not high enough, students in Indonesia
prefer to learn by memorization. Because of their learning models by memorization, sometimes they
have difficulty in working on problems in physics that are different from usual [9]. This shows the ability
of students to solve problems in Indonesia can be said to be still low [10]. The level of the perseverance
of students at SMA Negeri 1 Boja is still relatively low, where only 28% of students have a high level
of perseverance. This shows that in this country perseverance has not been given much attention as a
determining factor in the success of learning. To improve affective skills, perseverance, teachers and
education practitioners utilize technology in learning.

The use of learning technology can improve learning outcomes when compared to learning that does
not use technology [11], [14]. One form of the use of technology in learning is to take advantage of
learning media with the assistance of technology that is currently developing. There has been quite a lot
of media development, starting from a personal computer (PC) based, websites to Android or 10S based.
Learning media that are being developed are android-based learning media. Besides being easy to
develop, most students have gadgets with the Android operating system. In its development the Android-
based learning media can be categorized as mobile learning media having the following characteristics
(a) the mobility of students, (b) learning anywhere and anytime, (c) through mobile devices (d) involving
students, (e) encourage collaborative learning, and (f) enable authentic learning [12]. Mobile learning
has several advantages besides ease of access. These advantages consist of providing opportunities for
learning individually and also in groups, facilitating alternative and new learning processes that are
effective for learning and providing opportunities for students to respond to the learning process [13].
In addition to improving learning outcomes, mobile learning physics media can improve effective skills.
Several studies utilizing android-based learning media can increase learning motivation [15], interest in
learning [16], self-efficacy [17], collaboration [18], emotional intelligence [19] and scientific
argumentation [22].

The research will be carried out implementing mobile learning physics media in optical learning to
improve student perseverance. The media used should contain animations or illustrations about physics
learning materials, especially for optics. This is because optics cannot be directly seen by us, so if the
teacher does not show illustrations of students it will be difficult to imagine and does not rule out the
possibility of a long time. Besides this the presence of learning videos and video discussion gquestions
on the application allows students to repeat the discussion over and over until they understand the
concept. The process of students understanding the learning video and video discussion about this
problem will form a habit of perseverance, conscientiousness and not easily give up in solving problems
in physics.

2. Research method
This study was a pre-experimental study with a one group pretest posttest design shown in table 1.

Table 1. Research design.

0O, X 0

Where O; is a pretest, O is a test post and X is an implementation of mobile physics learning media.
The study aims to observe the increase in students' perseverance, in learning physics before and after
learning using mobile physics learning media on optics. Media in learning has been tested for eligibility.
Mobile learning physics media is used because it has several advantages, one of which is that it can be
used without the internet, so it can be used anytime and anywhere by students. Besides, there are also
exercises with the discussion video shown in figure 1. Students can play repeatedly until finally, they
can understand the exercises. This will accustom students not to give up easily in solving problems in
physics. One of the factors that must be prepared by the teacher forming student perseverance is creating
habits related to perseverance [2]. Besides, students will also be comfortable in understanding the
material because videos can be played repeatedly without having to use the internet. Moreover, with this
video students do not have to ask friends or teachers if they do not understand, because some students
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are sometimes embarrassed to ask the teacher to repeat the learning material or the theme itself. Physics
mobile learning media is implemented using the learning implementation plan and student worksheets
that have been tested for eligibility. learning implementation plans and student worksheets that are used
using the problem-based learning model. The model selection is adjusted to the learning that is usually
done by the teacher so that researchers can better see the improvement caused by the implementation of
mobile physics learning media.
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Figure 1. Discussion video on the media.

The instrument for collecting student perseverance data was a questionnaire, where the questionnaire
had been validated beforehand. The perseverance questionnaire used consisted of four indicators.
Indicators of perseverance consist of being diligent, conscientious, on time and not easily giving up.
Questionnaires are distributed before learning to find out the students' perseverance before learning.
After learning to use media, the questionnaire was distributed back to see students' perseverance after
treatment. The questionnaire instrument uses 4 scales namely always, often, rarely, and never. The
perseverance questionnaire consisted of 30 statements, with 15 positive statements and 15 negative
statements. The sampling technique used in the study was purposive sampling. Purposive sampling is
used because in the implementation of mobile learning physics media the classroom requires that
students have a smartphone with an Android operating system. The sample in this study was students of
class XI IPA MAN 3 Sleman with the number of students 35. Learning was carried out on optics
especially on eye material, glasses, and magnifying glasses. Learning is done within 2 hours of learning
or 90 minutes. The problem-based learning model is used so that students solve optical problems related
to everyday life contained in media applications.

The analysis technique is divided into two, namely the analysis technique with descriptive statistics
and inferential statistics. Descriptive statistics are used to describe the distribution of student
perseverance before and after learning. Student score data will be converted into qualitative data by
categorizing in table 2. With the X value is the score obtained by students, X is the ideal average value
that can be determined by adding up the maximum score and ideal minimum score then divided by two.
Whereas SB; is the ideal standard deviation value, which can be determined by the difference from the
ideal maximum score with the ideal minimum score, then divided by six.

Table 2. Perseverance rate categories.

Perseverance interval Categories
X > X+ 1.0 SDi Very high
Xi+ 1.0 SDi >X > X; High
Xi>X>X;-1.0SDi Low

Xi< Xi- 1.0 SDi Very low
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Inferential statistics are used to determine whether the use of physics mobile learning media provides a
significant increase in students' perseverance in learning. Paired t-test is used to determine this, but
before the data obtained in the normality test first.

3. Results and Discussion

Data on the distribution of students 'perseverance before learning to use physics mobile learning media
can be seen in table 3 and the percentage distribution of students' perseverance after learning to use
physics mobile learning media can be seen in table 4. The data is the percentage of students at each level
of perseverance consisting of very low, low, high and very high levels.

Table 3. Percentage distribution of perseverance before learning.

Perseverance interval Categories Percentage of number of students
X>90 Very high 45.71%
90>X>75 High 48.58%
75>X > 60 Low 5.71%
Xi< 60 Very low 0%

Table 4. Percentage distribution of perseverance after learning.

Percentage of number of

Perseverance interval Categories
students
X>90 Very high 45.71%
90>X>75 High 48.58%
75>X > 60 Low 5.71%
Xi< 60 Very Low 0%
Table 5. Average grade perseverance scores before and after learning.
Time Total score Average Perseverance rate
Pretest 3084 88.1 High
Posttest 3086 88.2 High
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(b}
S 88,6
@©
o 88,2
>
3 87,8
8874
S g7
(5]
S 86,6
(&S]
9 86,2
(5]
? 85,8
L 854
< g5
Pre-Tes Pos-Tes
Figure 2. Diagram of perseverance pretest and posttest.

From the data in table 3 and table 4, we can see no change in the number of students in the distribution
of student perseverance in learning physics. Where 45.71% of students had very high perseverance,
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48.58% of students had high perseverance and the remaining 5.71% of students had low perseverance.
Judging from the average scores obtained by students before and after learning using physics mobile
learning media can be seen in table 5 and illustrated by the diagram shown in figure 2. The increase that
occurs at the level of perseverance is very small, where before students learn in class, it has a high rate
of perseverance and after learning, there is no change in the level of class perseverance. The inferential
analysis is used to determine the increase that occurs in the class is significant. Previously conducted a
research data normality test.

Table 6. Normality test.

Shapiro-Wilk
Time Statistic Df Sig.
Pretest .970 35 444
Posttest .969 35 415

The normality test using SPSS helps get the results in table 6. From table 6 we get that the significance
of the pre-test score and perseverance test post > 0.05 so that it can be concluded that the data is normally
distributed, so it can be continued with the T-Paired test. The Paired t-test was carried out with the help
of SPSS with the results in table 7.

Table 7. Paired t-test.
Statistic Df Sig.

Pretest and Posttest -0.572 34 0.57

From table 7 we get that the significance value is 0.57, this value is greater than 0.05 so it can be
concluded that the increase in student's perseverance score is not significant.

The insignificant increase in the level of perseverance proves that there is no guarantee of the use of
mobile media in increasing the effectiveness of learning [25]. Interviews conducted by researchers to
students after learning stated that the learning time carried out using physics mobile learning was too
short. So students are less able to feel the benefits of the implemented media. The use of mobile learning
media like this should be able to create habits that can improve skills in the effective domain [20]. The
affective domain is one of the domains in education that is difficult to change in only a short time, for
example, perseverance in the field of education, requires more time to increase students' perseverance
through habituation [8]. In addition to being practical and very helpful for teachers in learning, another
response obtained by researchers from teachers who implement this media is the difficulty in controlling
students in the use of smartphones while learning. The teacher still found some students who used their
smartphones to open other applications besides physics mobile learning media. This has become one of
the weaknesses in the implementation of mobile learning media because students sometimes lose
concentration in the learning process using media on smartphones [21]. In an implementation, teachers
should have the ability to integrate learning using mobile learning in the classroom and can create a
learning environment that is conducive to learning using mobile learning [24]. In addition to factors
from students and teachers, the implemented mobile media is adjusted to the situation of students in the
classroom. So that there is a need for support from learning media developers so that the implementation
of learning media has an impact on learning [25]. Other research in the implementation of mobile media,
teachers not only replace learning using technology but also implement learning models that are
appropriate for the use of media [23], [26]. There are many learning models and methods that can be
used in implementing mobile media. In this study, researchers only replaced the learning activities of
students who use books in smartphones, so learning the actual environment does not change.
Appropriate if it does not include a significant increase.
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4. Conclusion

The implementation of physics mobile learning media in optical learning cannot significantly increase
student perseverance. This is due to the very limited implementation time, which is only one time, face
to face or 90 minutes. Another thing that causes no significant increase in student perseverance is the
lack of teacher control over students in using smartphones. In the learning process, some students open
other applications besides physics mobile learning media which disrupts the concentration of students
in learning. Also, the learning process is undertaken by teachers in implementing media only moves
conventional learning into smartphones without adjusting the learning process using smartphones.

References

[1] Komarraju M, Ramsey A and Rinella V 2013 J. Learning and Individual Differences 24 103-9
https://doi.org/10.1016/j.lindif.2012.12.007

[2] Bazelais P, Lemay D J and Doleck T 2016 EURASIA J Math Sci and Tech Ed 14 1-10
https://doi.org/10.29333/ejmste/94570

[3] De VeraM J, GavinoJ C and Portugal E J 2015 Proc. of 11th International Business and Social
Science Research Conference (Dubai) vol 1 (Wilmington: David Publishing) p 1-11

[4] Farrington C A, Roderick M, Allensworth E, Nagaoka J, Keyes T S, Johnson D W and Beechum
N O 2012 Teaching Adolescents to Become Learners: The Role of Noncognitive Factors in
Shaping School Performance (Chicago: Chicago School Research) chapter 4 pp 20-27

[5] Hazari Z, Cass C, Beattie C and Carolina N 2015 J. of Research in Science Teaching 52 735-62
https://doi.org/10.1002/tea.21214

[6] Jennings P A and Greenberg M T 2009 J. Review of Educational Research 79 491-525
https://doi.org/10.3102/0034654308325693

[71 Dolipas B B, Ramos J L S and Villamor B V 2015 Mountain Journal of Science and
Interdisciplinary Research 73 48-60

[8] Alan S, Boneva T and Ertac S 2019 The Quarterly Journal of Economics 134 1-30
https://doi.org/10.1093/qje/qjz006

[9] Saputra A T, Jumadi, Paramitha D W and Sarah S 2019 J. lImiah Pendidikan Fisika Al-Birunii
08 89-98 https://doi.org/10.24042/jipfalbiruni.v8il.3801

[10] Tumanggor A M R, Jumadi J, Wilujeng | and Ringo E S 2019 J. Penelitian & Pengembangan
Pendidikan Fisika 5 30-40 https://doi.org/10.21009/1.05104

[11] Lee H S, Linn M C, Varma K and Liu O L 2010 J. of Research in Science Teaching 47 71-90
https://doi.org/10.1002/tea.20304

[12] Gikas J and Grant M M 2013 The Internet and Higher Education 19 18-26
https://doi.org/10.1016/j.iheduc.2013.06.002

[13] Goéksu 1 and Atici B 2013 J. Social and Behavioral Sciences 103 685-94
https://doi.org/10.1016/J.SBSPR0O.2013.10.388

[14] Agustihana S and Suparno 2018 Proc. International Seminar on Science Education (Sleman) Vol
1097 (Bristol: I0OP Publishing) p 1-9 https://doi.org/10.1088/1742-6596/1097/1/012031

[15] Nikmah S, Haroky F, Jumadi, Wilujeng | and Kuswanto H 2019 Proc. International Seminar on
Science  Education (Sleman) wvol 1233 (Bristol: 10P  Publishing) p 1-10
https://doi.org/10.1088/1742-6596/1233/1/012051

[16] Nasution H N, Rozi S W and Hidayat T 2018 J. Karya Pendidikan Matematika 5 p 117-
20https://doi.org/10.26714/jkpm.5.2.2018.117-120

[17] Maulana A W, Wilujeng I and Kuswanto H 2019 International Seminar on Science Education
(Sleman) vol 1233 (Bristol: IOP Publishing) p 1-9 https://doi.org/10.1088/1742-
6596/1233/1/012060

[18] Ratnaningtyas L, Jumadi, Wilujeng | and Kuswanto H 2019 International Seminar on Science
Education (Sleman) vol 1233 (Bristol: IOP Publishing) p 1-10 https://doi.org/10.1088/1742-
6596/1233/1/012054

[19] Astuti R D and Suparno S 2017 JPF (Jurnal Pendidikan Fisika) FKIP UM Metro 5 1-14



https://doi.org/10.1016/j.lindif.2012.12.007
https://doi.org/10.29333/ejmste/94570
https://doi.org/10.1002/tea.21214
https://doi.org/10.3102/0034654308325693
https://doi.org/10.1093/qje/qjz006
https://doi.org/10.24042/jipfalbiruni.v8i1.3801
https://doi.org/10.21009/1.05104
https://doi.org/10.1002/tea.20304
https://doi.org/10.1016/j.iheduc.2013.06.002
https://doi.org/10.1016/J.SBSPRO.2013.10.388
https://doi.org/10.1088/1742-6596/1097/1/012031
https://doi.org/10.1088/1742-6596/1233/1/012051
https://doi.org/10.26714/jkpm.5.2.2018.117-120
https://doi.org/10.1088/1742-6596/1233/1/012060
https://doi.org/10.1088/1742-6596/1233/1/012060
https://doi.org/10.1088/1742-6596/1233/1/012054
https://doi.org/10.1088/1742-6596/1233/1/012054

The 5th International Seminar on Science Education IOP Publishing

Journal of Physics: Conference Series 1440 (2020) 012035  doi:10.1088/1742-6596/1440/1/012035

[20]
[21]
[22]

[23]

[24]

[25]
[26]

https://doi.org/10.24127/JPF.V511.739

Schmitz B, Klemke R and Specht M 2012 Int J. of Technology Enhanced Learning 4 345-56
https://doi.org/10.1504/1JTEL.2012.051817

Chen Q and Yan Z 2016 J. Computer in Human Behavior 5 34-42
https://doi.org/10.1016/j.chb.2015.07.047

Riwayani, Riki P, Ratha S, Jumadi and Heru K 2019 J. Inovasi Pendidikan IPA 5 45-53
https://doi.org/10.21831/jipi.v5i1.22548

Cochrane T Proceeding of EdMedia: World Conference on Educational Media and Technology
(Waynesville) (Finland: Association for the Advancement of Computing in Education
(AACE)) pp 2187-200

Christensen R and Knezek G 2017 Comput. Human Behav 76 112-21
https://doi.org/10.1016/j.chb.2017.07.014pll

Muir M, Knezek G and Christensen R J. Learning and Leading with Technology 32

Laurillard D 2013 Foreword to the second edition: Rethinking pedagogy for the digital age:
Designing for the 21st century learning ed H Beetham and R Sharpe (New York: Routledge)
chapter 3 pp 41-51

Acknowledgment
The Author would like to thank LPDP RI (Lembaga Pengelola Dana Pendidikan Republik Indonesia)


https://doi.org/10.24127/JPF.V5I1.739
https://doi.org/10.1504/IJTEL.2012.051817
https://doi.org/10.1016/j.chb.2015.07.047
https://doi.org/10.21831/jipi.v5i1.22548
https://doi.org/10.1016/j.chb.2017.07.014

