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Abstract— The ability to apply old knowledge into solving
new problems encountered can facilitate the problem-solving
process. Even so, the survey results indicate a lack of ability of
students to analyze and solve similar problems. The purpose of
this study was to determine the effect of using the Isomorphic
Physics (FORFIS) application in improving students’ analogical
transfer skills. The method used was quasi-experimental with
pretest-posttest control group design. The data analysis technique
used is Anava mixed Design with the General Linear Model. The
analysis results show the value of sig. <0.05 with the average
difference between the experimental class and the control class at
11.03*. These results indicate theat the use of the FORFIS
application in physics learning can improve students’ analogical
transfer skills.
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I. INTRODUCTION

The learning is an interaction between students, teachers
and learning resources in an environment. The process of
implementing learning activities will empower all potentials
that are the objectives of these activities. Some factors that
influence success in achieving learning goals are methods,
strategies and learning approaches, and learning resources used
[1]. Learning resources that can be used to achieve learning
goals, one of which is learning media. A learning media can
function as a source of learning material information as well as
to train the abilities possessed by students. One of the problems
of education in remote areas is the absence of teaching
educators in schools [2]. Therefore, educators must be able to
create a learning atmosphere that simplifies students [3].

Technology products that are popular in the community,
especially students and can also be used as a learning media are
smartphones. The smartphone base in the most widely used
among people today, namely the type of android. The
advantages of an Android-based smartphone are the ease of
access and pleasure offered. This advantage makes students
tend to like the use of android [4]. Android-based learning
media is considered as one of the XXI century learning styles
[5]. The utilization of Android-based smartphones in physics

learning can provide various facilities for students. The
convenience provided makes students learn anytime and
anywhere [6]. Learning activities anytime and anywhere can be
realized by utilizing interesting android applications [7], [8].
Utilization of android applications in learning can improve the
various abilities of students. Some of them are academic
performance [1], learning motivation [5] ability of
mathematical representation and interpretation of electrical
circuit [9].

Education has a purpose to help students in applying the
knowledge they have learned to new problems encountered in
the future [10], [11]. This activity is known as problem-solving
activities that are based on experiences that have been
encountered. One indicator of problem-solving that is often the
difficulty of students in physics learning in the analogical
transfer activity. Difficulties experienced by students due to
analogical transfer activities involve only several humbers of
principles and concepts summarized in the mathematical form
[12]. This analogical transfer activity not only helps students
learn physics [11], [13] but is also very helpful in solving
problems like experts [14].

This is in line with the opinion of the expert, that is, the
analogical transfer is the ability to transfer problem-solving
knowledge that has been encountered to solve the new
problem[15]-[19]. Transferable problems can also have
different features between problems [20]. Although there are
differences in features, the solution to the problem is the same
[21]. The application of analogical transfer requires similarities
[18], and connections between pairs of problems [19].
Analogical transfer activities can be used to solve new
problems encountered. The similarity in question is a structural
relationship[10], [22], methods or procedures used in solving
problems [23], [24], dan also uses the same principles and
concepts. While the connection between problems is useful as
an effective guide to solving new problems [19]. Analogical
transfer in physics is an interesting thing because it only uses
principles and concepts that are developed into concise
mathematical forms [17], [25]. A problem that has been
encountered can be used as a source of information. Reeves &
Weisherg [26] revealed the criteria for utilizing the previous
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problem by: (1) being reminded of the problem, (2) comparing
the problem, and (3) evaluating the effectiveness of the
transfer.

The success of analogical transfer depends on how
knowledge is obtained [20]. Through the activity of comparing
pairs of similar problems, it can train students to learn physics
principles [27]. Besides, when resolving a new problem,
students spontaneously carry out analogical transfer activities
[18] so that a pattern of analogical transfer is formed in each
student. The analogical transfer activity not only creates
relationships between problems but also can obtain new
information that is more concrete and easy to understand [28].
In addition to facilitating understanding, the ability to
analogical transfer can make it possible to draw conclusions
and apply problem abuse in situations that are not directly
addressed [10]. This ability is influenced by the knowledge
possessed, the structure of knowledge constructed, and the
context of the knowledge learned. Although this ability can be
assessed in a real way, basically the analogical transfer occurs
through the subconscious of students. So, often students do not
consciously use prior experience (analogy) when solving
problems [22]. The analogical transfer can be trained regularly
so students become accustomed when solving new problems.
In order, a problem to be resolved properly, it must go through
certain stages. Polya in his book presents four steps to solving
problems [29], including (1) understanding the problem, (2)
planning problem solving, (3) carrying out problem-solving,
and (4) checking results.

Based on the results of interviews with teachers and
classroom observations in one of the State High Schools in
Yogyakarta, information was obtained that students had the
same tendency when solving problems. The tendency consists
of the mathematical representation skill, the analyze skill and
the analogical transfer skill that are still low. Also, based on the
value of the final semester exam in the class observed, the
average score of student learning outcomes is 57. The results of
this value can be considered as representing the students’
analogical transfer skill because some of the questions given
are type of problem-solving.

The use of periodic problem-solving stages can build
experience in using more appropriate solutions. One of the
important things needed by students to practice solving a
problem is learning media. The android application in the field
of physics that can be utilized is the Isomorphic Physics
(FORFIS) Application. This application contains examples of
questions, practice questions, and quizzes related to material
momentum and impulses. Examples of questions contained in
the FORFIS application contain discussions that are following
problem-solving steps. This application can be used to measure
students’ analogical transfer skills [17]. Because this
application contains steps to solve problems, it can be applied
in learning. The ability measured in this study is the students’
analogical transfer of physics.
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Il. METHODS

This research is a type of quasi-experimental research with
a pretest-posttest control group design method. The samples
involved in this study were students of class X MIPA 1, and X
MIPA 2, SMA Negeri 6 Yogyakarta. Each class is an
experimental class using different media. Class X IPA 1 uses
the FORFIS application media which is an experimental class.
While class X MIPA 2 is a control class. Respondents involved
in this study numbered 57 students.

The research data was obtained from the result of the
pretest dan posttest. The type of test given is a description
related to material momentum and impulses. The aspect of
analogical transfer skill in this study is adjusted to the steps of
problem-solving, namely identifying, strategy, implementing
strategies and conclusions. Data from the results were analyzed
using the General Linear Model mix Anava technique. The aim
is to analyze the increase in analogical transfer ability after the
implementation of learning. The hypothesis in this study is, HO
is accepted if the value of the experimental class students is
less than or equal to the value of the control class students.
While HO is rejected if the value of experimental class students
is greater than the value of the control class students.

I1l. RESULTS AND DISCUSSION

The learning process is carried out by the physics teacher of
SMA 6 Yogyakarta with teaching methods and strategies used
as used by the teacher. In the experimental class, the FORFIS
application was given as a learning medium. The material
taught is momentum and impulse in class X. The meeting was
divided into 3 meetings according to the subdivision of
material namely, the first meeting was taught momentum,
impulse and relationship between them, the second meeting
was taught momentum conservation law material and the third
meeting was taught collision material. The study was
conducted to determine the effect of the media used. The steps
to implementing learning in the experimental class start from
giving pretest, explanation of concepts, examples of questions,
practice questions and quizzes, and giving posttest to students.
This experimental design can be seen in Table 1.

TABLE I. EXPERIMENTAL DESIGN
Class Pretest Treatment Posttest
Experimental Class 0, X 0,
Control Class (o]} - 0,

Data form the research result was analyzed to determine the
effect and improvement of the students’ analogical transfer
skill after using learning media in the form of FORFIS
applications. The results of the analysis of the effect of using
FORFIS applications in learning are presented in table 2. The
results obtained showed a comparison of the mean values of
the experimental group and the control class of 11.03* with a
significance of 0.000. These results indicate that there are
differences in the effect of using the FORFIS application in the
experiment class. The graph of increasing students’ physics

110



ATLANTIS
PRESS

analogical transfer skills in the experimental class dan control
class after learning is presented in Figure 1.

TABLE II. RESULT OF THE EFFECT OF USING FORFIS APPLICATION
Class Mean Difference (1-J) Sig.
Experimental Control -
Class (1) Class (J) 11.03 000
Ly
?I’E“Iﬂl Pblil(ll

Graph of increasing students’ physics analogical transfer skill

The students’ physics analogical transfer skills start from
the same point, namely at +20. This means that the
experimental class and the control class have the same initial
skill. After the implementation of learning in the classroom, the
results of an increase in the students’ analogical transfer skills
using the FORFIS application had an increase compared to the
control class. The final value of the students’ of physics
analogical transfer skill in the control class is +40. Unlike the
case with the class that uses the FORFIS application media in
its learning. The final value obtained is £80. Based on Figure 1,
it is known that the final score of students in the experimental
group is greater than the final value of the control class
students. This means that Hy in this study was ‘rejected’. Thus,
the FORFIS application effective to use to improve students’
physics analogical transfer skills.

Overall, the results of the analysis show that the use of
FOREFIS applications in physics learning can improve students’
analogical transfer skills. The result of the analysis obtained
that the FORFIS application is influential in improving the
students’ physics analogical transfer skill. Based on learning in
the classroom, one of the factors that influence the
improvement of students’ analogical transfer skill is the ease of
obtaining media. The use of the FORFIS application in
learning makes it easy for students to make it easier for
students in learning activities. The results of observations in the
classroom when the teacher taught showed that all students in
the experimental class using the FORFIS media application
brought a smartphone that was installed by the FORFIS
application. Carrying a smartphone means that students also
carry the FORFIS application. Smartphones as one of the
technologies that cannot be separated from the grip can help
students to learn anytime and anywhere. Apart from that,
smartphones a tool to use learning applications can be utilized
in learning depending on the willingness of the students
themselves. Thus, it can be concluded that the FORFIS
application is very helpful in improving analogical transfer

Advances in Social Science, Education and Humanities Research, volume 383

skills because when students work on practice questions, they
can easily transfer problems that have been encountered.

The response of students after using the FORFIS
application in learning illustrates that student feel helped in
problem-solving, and require the FORFIS application as a
learning medium. Through questionnaire data, the response of
students to the use of the FORFIS application shows that
students feel helped in solving problems. On average there are
28 students take part in learning using the FORFIS application.
All students answered that the FORFIS application was very
helpful in solving problems. This means that the FORFIS
application makes it easier for students to solve new physics
problems encountered. Furthermore, on average there are 24
students answer the FORFIS application they need in physics
learning, especially in material of momentum and impulses

IV. CONCLUSION

This study concludes that the use of the FORFIS
application as a medium for physics learning, especially in the
matter of momentum and impulses, can improve the students’
physics analogical transfer skills. Factors that influence the
increase in the students’ physics analogical transfer skill are the
ease of obtaining learning resources and helping to solve new
problems encountered. Thus, the FORFIS application which
contains material of momentum and impulse can be utilized in
physics learning at school.

The use of FORFIS applications in physics learning must
pay attention to several things including, (1) the FORFIS
application can only be applied to classes where all students
have an Android-based smartphone; (2) installation of
applications must be done outside of learning activities; and (3)
teachers must master the FORFIS application. The
disadvantage of using the FORFIS application is that the
teacher must ensure that all students have installed the FORFIS
application before the learning process.

REFERENCES

[1] R. Yektyastuti and J. Ikhsan, “Pengembangan media pembelajaran
berbasis android pada materi kelarutan untuk meningkatkan
performa akademik siswa SMA,” J. Inov. Pendidik. IPA, vol. 2, no.
1, p. 88, 2016.

[2] P. Betaubun, “Sumberdaya manusia dan ketahanan pangan dalam
menghadapi masyarakat ekonomi ASEAN,” in Peluang dan
Tantangan Indonesia Menyongsong ASEAN Economic Community
(Masyarakat Ekonomi ASEAN) Melalui Inovasi Kebijakan dan
Manajemen Publik, 2015, pp. 37-42.

[3] Supriyadi, S. Bahri, and R. S. Waremra, “Kemampuan
Technological Pedagogical Content Knowledge ( TPACK )
Mahasiswa Pada Matakuliah Strategi Belajar Mengajar Fisika,” J.
llmu Pendidik., vol. 8, no. 2, pp. 1-9, 2018.

[4] H. F. Hanafi and K. Samsudin, “Mobile learning environment
system ( MLES ): The case of Android-based learning application
on undergraduates ’ learning,” Int. J. Adv. Comput. Sci. Appl., vol.
3, no. 3, pp. 1-5, 2012.

[5] J. a N. N. V Calimag, P. A. G. Miguel, R. S. Conde, and L. B.
Aquino, “Ubiquitous Learning Environment Using Android Mobile
Application,” vol. 2, no. 2, pp. 119-128, 2014.

111



£

ATLANTIS

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

PRESS

M. A. Gonzalez et al., “Teaching and Learning Physics with
Smartphones,” J. Cases Inf. Technol., vol. 17, no. 1, pp. 31-50,
2015.

J. Meister, “The year of the media tablet as a learning tool,”
Proquest, 2011.

K. Sequire, “Mobile media learning: multiplicaties of place,” Horiz.,
vol. 17, no. 1, 2009.

M. Yadiannur and Supahar, “Mobile Learning Based Worked
Example in Electric Circuit (WEIEC) Application to Improve the
High School Students’ Electric Circuits Interpretation Ability,” Int.
J. Environ. Sci. Educ., vol. 12, no. 3, pp. 539-558, 2017.

J. A. Kaminski, V. M. Sloutsky, and A. F. Heckler, “The cost of
concreteness: The effect of nonessential information on analogical
transfer.,” J. Exp. Psychol. Appl., vol. 19, no. 1, pp. 14-29, 2013.

S.-Y. Lin and C. Singh, “Challenges in Using Analogies,” Phys.
Teach., vol. 49, pp. 512-513, 2013.

C. Singh, “Assessing student expertise in introductory physics with
isomorphic problems . II . Effect of some,” Phys. Educ. Res., vol.
010105, no. 4, pp. 1-10, 2008.

S. Y. Lin and C. Singh, “Using isomorphic problems to learn
introductory physics,” Phys. Rev. Spec. Top. - Phys. Educ. Res., vol.
7, no. 2, pp. 1-16, 2011.

E. Yerushalmi, A. Mason, E. Cohen, and C. Singh, “Effect of self
diagnosis on subsequent problem solving performance,” AIP Conf.
Proc., vol. 1064, pp. 53-56, 2008.

J. L. Docktor and J. P. Mestre, “Synthesis of discipline-based
education research in physics,” Phys. Educ. Res., vol. 020119, no.
10, pp. 1-58, 2014.

J. W. Santrock, Educational Psychology. Mc Graw Hill, 2011.

D. K. Sari, Supahar, and U. Ralmugiz, “The Influence of Android-
Based Isomorphic Physics (FORFIS) Application on Analogical
Transfer and Self-Diagnosis Skill of Students at SMA Negeri 3
Kupang,” J. Pendidik. IPA Indones., vol. 7, no. 2, pp. 154-161,
2018.

C. E. Stevenson, W. J. Heiser, and W. C. M. Resing, “Working
memory as a moderator of training and transfer of analogical
reasoning in children,” Contemp. Educ. Psychol., vol. 38, no. 3, pp.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Advances in Social Science, Education and Humanities Research, volume 383

159-169, 2013.

B. C. Storm and D. C. Bui, “Individual differences in mind
wandering while reading predict lower rates of analogical transfer,”
Learn. Individ. Differ., vol. 51, pp. 427-432, 2016.

M. B. Casale, J. L. Roeder, and F. G. Ashby, “Analogical transfer in
perceptual categorization,” Mem. Cognit., vol. 40, no. 3, pp. 434—
449, 2012.

D. M. McBride and J. C. Cutting, Cognitive Psychology: theory,
process, and methodology. USA: SAGE Publications Inc., 2016.

M. S. Gary, R. E. Wood, and T. Pillinger, “Encahcing mental
models, analogical transfer dan performance in strategic decision
making,” Acad. Manag. J., vol. 51, no. 2, pp. 315-334, 2008.

D. T. Brookes, B. H. Ross, and J. P. Mestre, “Specificity, transfer,
and the development of expertise,” Phys. Rev. Spec. Top. - Phys.
Educ. Res., vol. 7, no. 1, pp. 1-8, 2011.

K. J. Holyoak and K. Koh, “Surface and structural similarity in
analogical transfer,” Mem. Cognit., vol. 15, no. 4, pp. 332-340,
1987.

C. Singh, “Assessing student expertise in introductory physics with
isomorphic problems . | . Performance on nonintuitive problem pair
from introductory physics,” Phys. Educ. Res., vol. 010104, no. 4,
pp. 1-9, 2008.

L. Reeves and R. W. Weisberg, “The role of content and abstract
information in analogical transfer.,” Psychol. Bull., vol. 115, no. 3,
pp. 381400, 1994.

B. Rittle-Johnson and J. R. Star, “Does comparing solution methods
facilitate conceptual and procedural knowledge? An experimental
study on learning to solve equations.,” J. Educ. Psychol., vol. 99,
no. 3, pp. 561-574, 2007.

M. A. Shapiro, “Communication yearbook 14,” in Communication
yearbook 14, 1st ed., J. A. Anderson, Ed. Routledge, 1988.

G. Polya, How to solve it. A new aspect of mathematical method,
2nd ed. New Jersey: Princeton University Press, 1973.

X. Duran, C. Vanroelen, P. Deboosere, and F. G. Benavides,
“Afiliacion a la seguridad social y mortalidad en trabajadores
varones belgas y espafioles,” Gac. Sanit., vol. 30, no. 4, pp. 293-
295, 2016.

112





