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ABSTRACT

This paper aimed to review literatures about how mobile phone is implemented in teaching physics from more than twenties papers in journals with a section on
physics teaching such as Physics Education, European Journal of Physics, The Physics Teacher, American Journal of Physics, etc. In the past few years,
technology of smart mobile phones has changed the way we lives and also are going to change the way we, as physics educators, teach. In this paper, a use of
the smartphone for teaching physics was divided into five categories, according to applications (Apps). Firstly, the applications are used as a voting system.
Secondly, the applications worked with built in sensors are for using as data collection instruments. Thirdly, the applications are for viewing teaching videos.
Fourthly, the applications are used as a way for an instructor to communicate with students outside of the classroom. Fifthly, the applications with interactive
simulation are used for students to learn from physics simulations or games. Examples of each category are given and discussed their possible implications for
teaching physics.

L ITERATURE REVIEW 3) Use mobile app to learn or review lectures. Gonzalez et al. (2014) and

Pargas and Speziale (2014) developed mobile app to include all teaching
materials such as physics principles, equations and exercises. Their students
found this app to be interesting and quite helpful because they could review
materials anywhere at any time easily. Stojanovska et al. (2013) designed and
created video presentations that could be viewed with a mobile app.

The study began with a review of relevant literature on effective mobile
technology in teaching and learning physics. A use of the smartphone for teaching
physics was divided into five categories, according to applications (Apps). This is
described in the next section.
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Figure 1. Determination of the friction coefficient on a slope using the smartphone

Figure 6. Overview of the lesson, with Figure 7. Video presentation of a physics

Mobile technology in physics teaching collapsible blocks of content lesson

1) Use mobile app as a voting system. Instant feedback is an important key to 4)  Use mobile app to communicate outside of a classroom. Social media is
make an interactive classroom. With the wireless network and mobile technology, part of today generation. A mobile app for social media makes communicate with
the classroom voting system Is easy to setup and use. Stav et al. (2010) pointed out students outside of the classroom easier. Students can also post their problems with
that a real-time feedback from using mobile voting system helped both students and homework or weekly assignment on the social media. Teachers can respond easily
teachers to adjust their teaching and learning to better match learning. and other students can benefit from the teacher response as well.

Figure 2. Using a mobile app as a voting system _ . . . .
J J PP J5Y Figure 8. Teachers can respond easily Figure 9. student can learning outside of classroom

with student

5) Use mobile app for adding visualization and simulation. Physics contents
2) Use mobile sensor app for collecting data. The applications working with require a nice visualization and display to convey correct understanding. Many
built in sensors are for using as data collection instruments . For example, Martinez mobile apps display and visualize both physics and related mathematics in various
and Garaizar (2014) used mobile apps to measure a real motion and obtained an forms such as simulation, games, animations or videos. Figure 10 displays a
object’s positions as a function of time. These data could be used to analyze other snapshot from one mobile app to visualize a magnetic field direction. Anderson et al.
variables such as its velocity, acceleration and/or angular frequency. Vogt and Khun (2014) used video games to support pre-service elementary teachers learning of
(2013) conducted a free fall experiment using mobile app. Acceleration along the x, y basic physics principles. They found that a group of students learned using this game

and z axes were displayed as graphs, as in Figure 3 (a). Moreover, there are also did significantly better on the post-test than a control group, as show in table 2.
many mobile apps for generating, detecting sound, displaying sound wave and FFT S ~

analyzing peak frequency, as shown in Figure 3 (b).
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Figure 10. Screenshot — Magnetic Table 2. Comparison of Means and Changes
Field with a charge In Pre-Post Scores

CONCLUSION

From reviewing literatures In physics teaching, we found that mobile
applications can be used to improve physics teaching in 5 different ways. Firstly, the
applications are used as a voting system. Secondly, the applications worked with
built in sensors are for using as data collection instruments. Thirdly, the applications
are for viewing teaching videos. Fourthly, the applications are used as a way for an
Instructor to communicate with students outside of the classroom. Fifthly, the
applications with interactive simulation are used for students to learn from physics
simulations or games. All in all, mobile technology will become influential to how

Figure 4. Determination of the critical sizes students learn physics in this 21st century.
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