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ABSTRACT

This research intended to understand the effect of Isomorphic Physics (FORFIS) application to the analogical
transfer and self-diagnosis skill of high school students. The use of Android applications in physics learning has
given a considerable influence in improving the various abilities of learners. However, no one has measured the
influence of the Android application on the analogical transfer and self-diagnosis skill of students, especially
in physics subject. This research type was experimental research of pre-test post-test control group design. The
subjects involved in this research were 1 physics teacher and 87 students of SMA Negeri 3 Kupang; 28 students in
the experimental class I (G1), 35 students in the experimental class II (G2), and 24 students in the experimental
class IIT (G3). The data obtained were analyzed using the ANOVA Mixed Design method in combination with
General Linear Model. The results of the analysis show that the FORFIS application could improve 0.912 or
91.2% of the students’ analogical transfer and self-diagnosis skill. Therefore, the FORFIS application employed
in physics learning had a great influence on the improvement of analogical transfer and self-diagnosis skill of

high school students.
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INTRODUCTION

The involvement of technology in the edu-
cational environment requires creative and inno-
vative educators in using technology in learning.
Technological developments ultimately lead to
changes in educational settings (Robinson &
Reinhart, 2014; Eliana et al., 2016; Wardani et
al., 2017; Usmeldi et al., 2017). One of the devi-
ces that could be utilized for educational purpo-
ses is the Android-based smartphone (Calimag,
et al., 2014). Interactive skills, easy access, and
fun are some advantages provided by this devi-
ce (Hanafi & Samsudin, 2012). This causes lear-
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ners having a tendency towards the use of the
Android-based smartphone. The Android-based
smartphones facilitate learners in accessing mul-
timedia resources, and studying anytime and any-
where (Gonzalez et al., 2015). The type of lear-
ning media that can be operated using this device
is an Android-based learning app. The utilization
of Android-based learning applications in edu-
cation is one of the XXI Century learning styles
(Calimag et al., 2014). Some research on the use
of Android applications in physics learning gave
very satisfactory results. The use of Android app-
lications in physics learning could improve the
ability of mathematical representation and the
interpretation of electrical circuits (Yadiannur &
Supahar, 2017), learning independence, concep-
tual understanding (Arista & Kuswanto, 2018),
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independent thinking skills, and High Order
Thinking Skills (Mardiana & Kuswanto, 2017).
These studies provided very important informati-
on on the use of Android applications in physics
learning.

The use of Android applications in physics
learning has a considerable effect on the improve-
ment of the students’ various abilities. However,
the use of Android apps in physics learning has
not been measured its influence on the analogical
transfer and self-diagnosis skill of students. One
of the Android apps that could be utilized to me-
asure the analogical transfer and self-diagnostic
skill is the Android-based Isomorphic Physics
(FORFIS) application. The FORFIS application
is an Android-based learning media that I develo-
ped myself. The application contains isomorphic
questions that refer to the indicators of analo-
gical transfer skill. In addition, this application
also carries three different problem features. All
three features in the FORFIS application aims to
provide repetition of problems on a regular basis
so that learners can train their skills (Sari, 2018).
The question features are the question examp-
les, exercise questions, and quizzes that are iso-
morphic on Momentum and Impulse materials.
The sample problems in the FORFIS applicati-
on included in the discussion are in accordance
with the problem-solving steps. The problems
contained in this application have been decla-
red worthy of use both to train and measure the
analogical transfer skill. Although it has been de-
veloped, this application has not been tested to
determine its influence in improving the ability
of learners.

The analogical transfer skill defines as
an ability to transfer familiar problem-solving
knowledge to solve new problems (Docktor &
Mestre, 2014; Eysenck & Keane, 2010; Lin &
Singh, 2013% Lin & Singh, 2013° Mason, et al.,
2009; Monaghan et al., 2015; Robertson, 2017;
Santrock, 2011; Stevenson, et al., 2013; Storm
& Bui, 2016). The transferring activities have
continuously happened even though there are
differences in each problem features (Casale, et
al., 2012). Though the problem is different, the
resolution process has the same steps (Eysenck
& Keane, 2010; McBridge & Cutting, 2016).
Thus, the analogical transfer could define as an
ability to solve new problems using the acquired
knowledge. Furthermore, the self-diagnosis skill
is a learner’s ability to identify and explain self-
made errors (Yerushalmi, et al., 2008; Yerushal-
mi et al., 2012). In addition, Putri et al. (2015)
defined the self-diagnosis skill as a diagnosing or
identifying process of the conditions within one-
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self. The diagnosed object in practicing the self-
diagnosis skill is a solution to solve problems that
have been answered by their own (Safadi, 2017).
The self-diagnosis skill in this study defines as a
process of identifying and explaining errors of
the examined problem-solving steps.

In relation with the analogical transfer
skill, the results of the study conducted by Bro-
kes et al. (2011) provide information that giving
the problem-solving exercise to the student on al-
gebra and calculus programs could improve their
analogical transfer skill. Furthermore, the rese-
arch related to the self-diagnosis skill has done by
Yerushalmi et al. (2012). Through their research,
we know that students’ value of the self-diagnosis
skill correlates with problem-solving skills. The
performance of self-diagnosis could influence the
success in transferring knowledge towards the en-
countered problems. This means that the analogi-
cal transfer skill influences the self-diagnosis skill.

High school students have a tendency to
transfer their knowledge to new problems and
diagnose mistakes that have been made. This
information was obtained from interviews with
some high school teachers in Kupang city, and
observations conducted at several senior high
schools in Yogyakarta. The students’ tendency
appeared when they were asked to solve physics
problems. While solving the same problem as the
given example, most students were able to finish
well. However, when the given problem has litt-
le difference in the problem-solving steps, most
students experienced difficulty. The difficulties
the students experienced arose because of the pa-
radigm that the final answer is the sole purpose
of problem-solving. Therefore, it is important to
do research related to learning media that could
be utilized to improve the analogical transfer skill
and self-diagnosis skill.

The solution offered to help students over-
come their tendency is providing practice questi-
ons containing indicators of analogical transfer.
The goal is to train students’ analogical trans-
fer skill and, indirectly, self-diagnosis skill. The
questions given could be obtained from various
sources. One of the learning media that include
the problems having the indicators of analogical
transfer is the FORFIS application. The previous
research by Brokes et al. (2011), employed exerci-
se questions with paper and pencils method, whi-
le in this research the method used was catego-
rized by the current technological development.
Therefore, this research utilized Android app as
a learning media. This application was compared
with the learning media usable for teachers i.e.,
handouts and whiteboards. Thus, the focus of this
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study was to analyze the influence of FORFIS
Application in improving the analogical transfer
and self-diagnosis skill of high school students.

METHODS

This research employed quasi-experiment
method with pre-test post-test control group
design(Abdurrahman, et al., 2018). The research
was conducted at SMA Negeri 3 Kupang, East
Nusa Tenggara. The research subjects involved in
this study were 1 physics teacher, 28students in
theexperimental class I (G1), 35 students in the
experimental class II (G2), and 24 students in the
experimental class III(G3). The design of this
study is presented in Figure 1.
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Figure 1. The Research Design of Pre-Test Post-
Test Control Group Design

Each experimental class was given diffe-
rent media. The experimental class I (G1) used
theFORFIS app, the experimental class II (G2)
employed a handout, while the experimental
class IIT (G3) utilized the blackboard as a me-
dium. However, all three classes obtained the
same topic. The difference took place in the way
of obtaining questions.

The data of analogical transfer and self-
diagnosed skill were obtained from the analogi-
cal transfer skill pre-test (PreTA) and post-test
(PosTA), as well as self-diagnosis skill pre-test
(PreSD) and PostSD. The research began with
the PreTA followed by PreSD. The PreSD acti-
vities were performed by diagnosing mistakes
when answering PreTA questions. Data analy-
sis technique employed was Anova Mixed De-
sign in combination with General Linear Mo-
del. This analysis technique was called Anova
Mixed Design as it combines two sub-analysis.
This technique was used to test the difference in
the group score 1 (pre-test vs. post-test) and the
group score 2 (G1, G2, G3). Therefore, the analy-
sis technique adopted was also called the Anova
Mixed Design 2 x 3. The purpose of adopting
this technique was to analyze the influence of
media usage in such learning. Prior to the ana-
lysis, the data normality and homogeneity were

examined. The data normality was tested using
the Kolmogorov-Smirnov test which stated that
the data was declared normal if the sig. >0.05.
The data homogeneity test employed the Levene
test which categorized data as homogeneous if
the sig. >0.05. The data analysis using the Anova
Mixed Design in combination with General Li-
near Model in this research only considered the
influence of media usage in learning. The results
obtained were seen on partial eta square values.
The greater the value of partial eta square, the
greater the influence of media used in learning.

RESULTS AND DISCUSSION

This research used the FORFIS applicati-
on as learning media. The purpose of using the
FORFIS application was to find out the influence
of FORFIS application in improving the analogi-
cal transfer and self-diagnosis skill. The learning
activities carried out by the teacher using a scien-
tific and lecturing approach in combination with
demonstrations and exercises. After the teacher
presented the provided materials, then s/he used
the existing media to each experimental class to
rehearse the students’ analogical transfer and self-
diagnosis skill. The learning activities were con-
ducted three times, and the learning steps were
split up into three stages of introduction, core,
and closing. The PreTA and PreSD were carried
out at the introduction stage. The core learning
activities adopted the scientific approach consis-
ting of observing, asking, trying, reasoning, and
communicating. The use of the FORFIS appli-
cation in learning lied in the trying and reaso-
ning part. The students were asked to work on
the exercise questions and quizzes contained in
the FORFIS application. After the three meetings
were held, the students were then given the Pos-
TA followed by the PostSD.

This study intended to determine the in-
fluence of FORFIS application on the analogi-
cal transfer and self-diagnosis skill of high school
students. Prior to the analysis, the data normality
and homogeneity test were carried out. In short,
the significance values of normality and homoge-
neity test results are presented in Table 1. The in-
formation in Table 1 is the data of PreTA, PreSD,
PostTA, and PostSD results in each experimental
class showing the significance value of normality
test which was greater than 0.05. This means that
the overall data obtained from the research results
were normally distributed. The significance value
of homogeneity test results from PreTA, PreSD,
PostTA, and PostSD in each experimental class
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was also greater than 0.05, which means that the
overall research data had the same variance. The
research result data that have been stated normal
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and homogeneous then were analyzed to know
the influence of media used in physics study.

Table 1. The Significance Value of the Obtained Data’s Normality and Homogeneity Test

Class Type of Research Normzlligt.y Test Homogihge.ity Test
PreTA 0.176 0.149
PreSD 0.129 0.533
G, PostTA 0.104 0.236
PostSD 0.353 0.102
PreTA 0.087 0.719
PreSD 0.120 0414
G, PostTA 0.090 0.226
PostSD 0.159 0.412
PreTA 0.489 0.893
PreSD 0.249 0.250
G, PostTA 0.115 0.408
PostSD 0.228 0.589

The analysis results of the increase in the
students’ analogical transfer skill are presented in
Figure 2. It tells that the students’ early analogical
transfer skills in each experimental class tended
to be the same. The similarity of the initial ana-
logical transfer skill of students was because the
three experimental classes were the leaded classes
for the science majors. After utilizing different
media in each experimental class, such skill has
increased significantly. It appears in Figure 2 that
the students’ analogical transfer skill in the class
using FORFIS application (G1) was higher than
that using handout (G2) and whiteboard (G3),
while both (G2) and (G3) were likely to be the
same. This means that of the three media applied
in the lesson, the most effective was the FORFIS
application.
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Figure 2. The Increase of Analogical Transfer
Skill Graph

Next, the results of the self-diagnostic skill
enhancement analysis are presented in Figure 3.
The information provided is that the students’
prior self-diagnosis skill in each experimental
class was likely to be the same. However, after
using different media in each experimental class,
the students’ self-diagnosis skills have increased
significantly. This is presented in Figure 3, the
students’ self-diagnosis skill after learning using
FORFIS application (G1) was higher than that
using handout (G2) and whiteboard (G3), whi-
le both (G2) and (G3) did not differ significantly.
This indicates FORFIS application was the most
effective instructional media to improve the stu-
dents’ self-diagnosis skill compared to the others.
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Figure 3. The Increase of Self-Diagnosis Skill
Graph
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The use of FORFIS application in phy-
sics learning showed a considerable increase
compared to using other media. Various con-
veniences such as helping in solving problems,
beneficial in learning to make learning more in-
teresting and motivating students for improve-
ment. The students’ response to the ease of the
FOREFIS application was very well. The use of
FOREFIS application in learning could help stu-
dents solve physics problems. The students’ res-
ponse to the benefits of using Isomorphic Phy-
sics application in learning showed that they
need FORFIS application in classroom lear-
ning. In addition, the students also considered
the FORFIS application as interesting learning
media and motivate them to learn. The ease
the FORFIS application provided has triggered
an increase in the analogical transfer and self-
diagnosis skill. Thus, it concluded that the use
of FORFIS application in learning could sig-
nificantly increase the analogical transfer and
self-diagnosis skill.

Furthermore, the analysis results of the
instructional media influence in each experi-
mental class are presented in Table 2. If two
dependent variable groups are used, the multi-
variate significance appears in the Hotelling’s
Trace. Whereas, if more than 2 groups of de-
pendent variables are employed, the multiva-
riate significance appears in the Wilks’ Lam-
bda. Partial Eta Squared’s value describes the
Effect Size or how much influence/contributi-
on was given to improve the analogical transfer
and self-diagnosis skill of the learners. Table 2
shows that there were four dependent variab-
les involved in the PreTA, PreSD, PostTA, and
PostSD, with three experimental classes. There-
fore, multivariate significance appeared in the
Wilks’ Lambda (Ghozali, 2013). It informs that
the use of FORFIS application media devoted
0.912 or 91.2% in improving the students’ ana-
logical transfer and self-diagnosis skill. Moreo-
ver, the use of handout media contributed 0.868
or 86.8%, and the use of whiteboard gave 0.819
or 81.9%. The FORFIS application in learning
contributed enormously. That was due to the
FOREFIS application content including examp-
les, exercises, and quizzes that were isomorphic
problems. The examples in the discussion are
in accordance with the problem-solving steps.
The problems contained in the FORFIS appli-
cation indirectly improved the analogical trans-
fer and self-diagnosis skill. Although the ove-
rall experimental class has improved, the ease
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of obtaining learning source was also an imp-
roving factor in each experimental class. The
FOREFIS application made it easy for students
to get a learning resource as it was installed on
their personal smartphone so they could learn
at any time and place. The contribution given
by each experiment class was quite high. Thus,
of the three media used in learning, the FOR-
FIS application devoted most in improving the
students’ analogical transfer and self-diagnosis
skill.

Table 2. The Analysis Results of the Media Us-
age Influence on the Analogical Transfer and
Self-Diagnosis Skill

Class F Sig. P;ﬁzlrf;a
G, l?r[ril%(;; 2.841E2*  .000 912
G, 122%3; 1.793E2*  .000 .868
G Wilks 1.239E2*  .000 .819

3 lambda

In addition, the analysis was done se-
parately to determine the effect of media on
each variable. The data analysis results are
presented in Table 3. This analysis involved
two dependent variables i.e., the PreTA and
PostTA. Therefore, the significance emer-
ged in the line of Hotelling’s Trace (Ghozali,
2013). It tells that the use of FORFIS applica-
tion in improving the analogical transfer skill
of students devoted 0.895 or 89.5%, the use of
media handouts contributed 0.856 or 85.6%,
and the use of whiteboard media granted
0.800 or 80.0%. Based on Table 3, it indicates
that the FORFIS application was more influ-
ential than other media. This great influence
was due to the isomorphic problems with the
completion step according to the indicators of
analogical transfer contained in the FORFIS
application. Isomorphic problem-solving in-
directly trained students’ analogical transfer
skill. In other words, the FORFIS application
devoted most in improving the students’ ana-
logical transfer skill.
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Table 3. The Analysis Results of the Media Us-
age Influence on the Analogical Transfer Skill

. Partial Eta
Class F Sig. Squared
Hotel-
G, ling’s 7.155E2& .000 .895
trace
Hotel-
G, ling’s 4.993E2* .000 .856
trace
Hotel-
G3 ling’s 3.353E2*  .000 .800
trace

The analysis results of the media usage
influence on the students’ self-diagnosis skill
are presented in Table 4. This analysis involved
the PreSD and PostSD. In accordance with the
terms given, the significance of the analysis result
emerged in the Hotelling’s Trace. Table 4 informs
that the use of FORFIS application in improving
the students’ self-diagnosis skill granted 0.817 or
81.7%, the use of handouts contributed 0.565
or 56.5%, the use of whiteboard devoted 0.468
or 46.8%. Table 4 provides information that the
use of the Isomorphic Physics application had
a greater impact that the use of other media.
That was because the FORFIS application con-
tains examples, exercises, and quizzes. Through
the example, the students could find how to sol-
ve a problem. The exercises given with the ans-
wers were to compare the students’ result of the
problem with the example. The quizzes trained
students to correctly answer the given questions.
These there content indirectly trained students to
diagnose their mistakes in solving problems. In
sum, the FORFIS application contributed most
to improve the students’ self-diagnosis skill.

Tabel 4. The Analysis Results of the Media Us-
age Influence on the Self-Diagnosis Skill

Class F Sig. ngltizlrff
G, Hoff;g:g’s 3.750E2* 000 817
G, Hottf;g:g’s 1.090E2 000  .565
G, Hottffci:g’s 737560 000 468
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Based on the analysis results of the me-
dia usage influence, it concluded that the use
of FORFIS application granted a considerable
influence in improving the students’ analogical
transfer and self-diagnosis skill. The experimen-
tal class adopting the FORFIS application ranked
first, followed by the (G2) and (G3) which respec-
tively adopted handouts and whiteboards.

The use of FORFIS application in physics
learning gave a noticeable effect in improving the
analogical transfer and self-diagnosis skill of the
learners. Based on the learners’ response to the
use of FORFIS application in learning, they said
that the app helped them solve problems, was use-
ful in learning, made learning more interesting
and motivated. The various facilities offered by
the FORFIS application in learning were known
through a questionnaire response given to the 28
students joined in the (G1). Their response to the-
se various factors was very good. This statement
was strongly approved by 22 students, which me-
ans that the Isomorphic Physics application was
very easy for learners in solving encountered phy-
sics problems. Moreover, there were 27 students
who stated that the application was very useful,
indicating that the students needed the FORFIS
application in the learning process. In addition,
there were 27 students who agreed that the FOR-
FIS application is interesting, and 23 of them
believed that the app could motivate them. The
more they were motivated, the more knowledge
they would acquire. Hence, the FORFIS applica-
tion was greatly improved the students’ analogi-
cal transfer and self-diagnosis skill.

The effect of using FORFIS application in
learning provided a large partial eta square value.
That was due to the features provided by this app-
lication aims to improve the students’ analogical
transfer and self-diagnosis skill. The question fea-
tured with isomorphic problems referring to the
indicators of analogical transfer skill. This type
of problem was available in example questions,
exercise questions, and quizzes. The students
who were diligent in working on the problems
contained in the application gradually formed
the analogical transfer in accordance with the
problem-solving steps provided. Therefore, the
application was said to be the learning media that
helped improve the analogical transfer skill with
a great influence of 89.5%. In addition, the use of
FORFIS application in learning could also imp-
rove the student’ self-diagnosis skill with a consi-
derable influence that was 81.7%. However, the
FORFIS application did not influence the self-
diagnosis immediately. Increasing the self-diag-
nosis skill was closely related to the increased the
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analogical transfer skill (Yerushalmi et al., 2012).
The results of the analysis showed that partial eta
values of the use of FORFIS application in imp-
roving the analogical transfer and self-diagnosis
skill were not much different. It proved that the-
se two skills were connected. Thus, it concluded
that the use of FORFIS applications in learning
gave a considerable influence on the students’
analogical transfer and self-diagnosis skills.

The use of the Android application in
physics learning provided various facilities
for the learners to obtain learning resources
(Hanafi&Samsudin, 2012). By utilizing the
trends that millennial learners have in this digital
age, educators are easier in implementing lear-
ning both inside and outside the classroom. Lear-
ners no longer need to bring a lot of resources
in the form of a textbook. Only by bringing the
Android-based smartphone, students could have
learning resources. These conveniences offered
help learners to learn at anytime and place. Thus,
the use of Android-based learning applications in
the world of education is the XXI century lear-
ning style. This statement is supported by the re-
search results conducted by Calimag et al. (2014).

CONCLUSION

This study was conducted to determine the
influence of FORFIS application usage in Phy-
sics learning on the students’ analogical transfer
and self-diagnosis skill. The influence was me-
asured either individually or both kind of skills.
The results showed that the FORFIS application
devoted enormously in improving the students’
analogical transfer and self-diagnosis skill. The
Isomorphic Physics application also greatly cont-
ributed to each skill individually. Therefore, the
FORFIS application used in physics teaching in
schools had a major effect on improving the stu-
dents’ analogical transfer and self-diagnosis skill.
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