Straight Motion: A Mobile Application for Learning
Linear Motion

Elisabeth Pratidhina®, Ferina Rizky Yuliani?, Johannes V D Wirjawan?, Herwinarso?,
Budijanto Untung®
{elisa.founda@ukwms.ac.id?, ferina.rizky@gmail.com?, wirjawan@ukwms.ac.id?,
herwinarso@ukwmes.ac.id*, budijanto@ukwms.ac.id"}
Department of Physics Education, Widya Mandala Surabaya Catholic University, JI Kalijudan 37
Surabaya, Indonesia, 6011412345

Abstract. Mobile phone technology has been developed tremendously in the last two
decades. The smartphone's emergence has shifted the primary function of a mobile phone
because it provides various advanced features. Multiple features in the smartphone are the
potential to be utilized in education. In this paper, we report a study that aims to develop a
Straight Motion application, a mobile application designed as a learning resource on linear
motion topics. The application is targeted to high school students as a resource for pre-
lecture preparation or post-lecture review and individual study. Straight Motion application
is evaluated by an expert in physics and physics education. According to the evaluation,
the application is feasible to be used by high school students in learning physics. We also
conduct field testing, which involves 63-grade 10" students. To investigate the learning
improvement, we give pre-and post-test to students before and after they use Straight
Motion for learning linear motion. The calculated normalized gain is 0.56, which can be
classified as medium gain. Moreover, students also give an excellent response to the use
of Straight Motion in the learning process.
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1 Introduction

One of the vast developed technology is the mobile phone. Nowadays, the mobile phone's
primary function as a communication device has been shifted with smartphone emergence. In
current society, the smartphone is one of the essential technology used by people around the
world. Smartphone typically has a touch screen, internet access, and the capability to install
applications, cameras, media players, sensors, and navigation function [1]. The smartphone can
be regarded as a pocket computer.

Advanced technology in mobile devices, including smartphones, evokes educators, and
researchers to promote teaching and learning [2-4]. Mobile devices can make the classroom
more interactive and engaging [5,6]. Several studies indicate that mobile learning is motivating
for students [7,8]. Mobile devices can also be used to achieve anytime, anywhere, and
ubiquitous learning [9]. With mobile devices, teaching and learning are not restricted by time
and place. Students can extend their learning activity at a home where learning can occur
naturally [10].

There has been an excessive attempt to include smartphones in the learning activity,
including in physics disciplines. Physics educators have used smartphones to engage students

AECon 2020, December 19-20, Purwokerto, Indonesia

Copyright © 2021 EAI

DOI 10.4108/eai.19-12-2020.2309253


mailto:elisa.founda@ukwms.ac.id
mailto:ferina.rizky@gmail.com
mailto:wirjawan@ukwms.ac.id
mailto:herwinarso@ukwms.ac.id
mailto:budijanto@ukwms.ac.id

in a physics experiment class [11-13]. Smartphones have various sensors that can be used for
precise measurement tools such as magnetometer [14], accelerometer [15], gyroscope [12], and
light sensor [16]. Using a smartphone in a physics experiment is the potential to build
meaningful learning for students.

Smartphone has the capability for installation of applications. Educators can build
applications as multimedia in learning physics [17,18]. Multimedia can foster learning physics's
effectiveness because it can present visualizations of physical concepts and related examples of
physical phenomena. Also, educators can include physics simulation in smartphone application
[19-21]. Simulation has some advantages, such as allow students to experience indirect-data
collection and analysis, support visualization of conceptual entities, and develop students'
critical thinking through the inquiry process at public places and time. Some researchers also
develop educational games in the mobile application to gain students' interest and motivation in
learning physics [22-24].

Young learners are familiar with digital technology. They are often called digital natives.
They are known as digitally literate, connected multitasker, and discovery learners [25]. The
smartphone may create a flexible and personalized learning process suitable for young learners
like high school students. In this study, we design smartphone applications as a learning resource
for high school students. We name it "Straight Motion." Straight Motion application aims to
help students in learning Linear Motion. We combine multimedia and simulation in one
application. Straightforward Motion application includes material, simulation, and problem
exercise. Students can use the application as a resource for pre-lecture preparation or post-
lecture review and individual study.

2 Method

This research aims to develop Straight Motion as a learning media on the topics of linear
motion. The study is started with need assessment and analysis of the characteristic of learners
and curriculum. The targeted learner is high school students in grade 10 who are mostly digital
native and familiar with smartphone technology. We design the learning resource according to
National Curriculum in Indonesia.

We construct the material based on the learner, need, and curriculum analysis. In brief, the
concept map of the designed material is shown in Figure 1. We create the prototype of the
Straight Motion application in the Adobe Animate CC software [26].

After we construct the Straight Motion prototype, the next step is a series of developmental
testing. In developmental testing, the prototype of the Straight Motion is evaluated through
expert appraisal and field testing. A revision follows each step of developmental testing. The
expert appraisal involves experts in physics and physics education, both lecturers in the
Department of Physics Education.

We carry out a pilot study in a private high school in Indonesia to implement the developed
application and investigate its impact on students' learning achievement. Sixty-three students in
grade 10 participate in the pilot study. Pre- and post-test are conducted before and after the
participants learn linear motion with the application. The comparison between the results of
both tests is used to determine the learning improvement. We use normalized gain score (g) as
the parameter of the students’ learning improvement. The formula to calculate (g)is:
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where (S;) and (S;) are pre-and post-test class averages, respectively. Hake (1998) divides
(g) into three categories, i.e., high for (g) = 0.7; medium for 0.7 > (g) = 0.3, and low for
(g) <0.3.
After using the application, students also fill a questionnaire about their opinion on the
developed application. They also write their suggestion to improve the quality of the application.
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Fig 1. The concept map of the material

3 Result and Discussion

The Straight Motion application has three main features, i.e., material, simulation, and
problem exercise, such as presented on the homepage of the application (see Figure 2). The
material discusses quantities in kinematics, uniform, and non-uniform linear motion with
constant acceleration. Examples of linear motion in real physical phenomena such as vertical
motion and free-falling are also discussed. We explain linear motion characteristics through
various physical representations, such as verbal explanation, mathematical expression, and
graph. Moreover, illustration and animation are also inserted. Screenshots of the material menu
are presented in Figure 3.
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Fig 3. The screenshot of the material menu

This Straight Motion is also accommodating the Simulation menu. The simulation aims to
give students experience in investigating the characteristics of some types of linear motion.
There are three simulations in this application. They are about a car that moves with constant
velocity, a vehicle that moves with constant acceleration, and a free-falling stone. In
investigating the characteristic of uniform linear motion, students are asked to do the simulation
with a car (see Figure 4). In the simulation, students can vary the moving distance of a vehicle



up to five times. The time required by the car will be shown up, and students need to write down
the time for the respective moving distance. Students are asked to plot a graph between space
and time and compare it to the mathematical expression. Students are guided to find the relation
among physical quantities in various types of linear motion through simulation.
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Fig 4. The screenshot of the simulation about uniform linear motion

For individual learning activities, students should be able to do self-evaluation of their
studies. Thus, the Straight Motion application also provides problem exercise, as illustrated in
Figure 5. In this menu, students can answer some multiple-choice questions and get feedback
directly.
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Fig 5. The screenshot of the problem exercise menu
3.1 Developmental Testing

Experts in physics and physics education evaluate the prototype of the Straight Motion
application. The experts give several ideas to make the prototype becomes better. We
accommodate some of those ideas in the revision process. After a couple of revisions, overall
experts provide an excellent rating in content, instructional, layout, language, and accessibility
(see Table 1).

Table 1. Expert Evaluation on the Prototype of the Straight Motion Application

Aspects Score* Criteria
Material/Content 3.89 Excellent
Instructional 3.72 Excellent
Layout quality 3.57 Excellent
Accessibility 3.36 Excellent
Language 3.66 Excellent

* max score: 4.0

We carry out field testing in an Indonesian private high school. We calculate the N-gain
score with the formula in equation (1) to determine the students' learning improvement. Figure
6 shows the comparison between average pre-and post-test scores. The average N-gain score is
0.56 (see Table 2), which can be interpreted as a medium improvement [27].



Although in this research, we have not compared our applied learning method with others,
the current result aligns with previous studies that emphasize the advantage of using multimedia,
especially mobile learning applications in physics learning [19,28]. Multimedia enable students
to get information in more various formats. Through visualization in multimedia, physical
concepts can be presented in a more informative way to students.
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Fig 6. Result of pre-and post-test

Table 2. The comparison between the pre-and post-test score

Average Pre-Test Average Post-Test Norsmahzed Gain Criteria
core, <g>

6.30 58.81 0.56 medium

Table 3. Students' rating of the quality of the Straight Motion application

Aspects Average Score Criteria
Material 3.23 Good
Instructional 331 Good
Layout quality 3.31 Good
Accessibility 3.30 Good

During the field testing, we give a questionnaire to students. As shown in Table 3, students
provide an excellent response to every straight motion aspect. Students provide fantastic
reactions to the clarity of the material. From the instructional element, the application is also
useful. It is helpful for students in understanding the concepts of linear motion. The layout of
the application has a good quality. Moreover, accessibility is also good. There is no frequent
bugging while opening the application.



4 Conclusion

In summary, we have developed Straight Motion, an Android-based learning application on
Linear Motion topics. Based on the experts' evaluation, the learning resource helps students
learn the linear motion. Besides, field testing indicates students' learning improvement after
using Straight as a learning resource. A good response is given to the use of Straight Motion
applications. The mobile-based learning resource is convenient and helpful for students. This
study still has some limitations. The investigated learning improvement in this study only covers
the cognitive domain. For further research, we need to consider the affective and psychomotor
domains. Moreover, field testing may be improved by using experimental and control classes.
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