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Abstract: Learning in high schools has used a lot of smartphone assistance to make it easier for students to understand the material
explained by the teacher. However, with the many uses of smartphones in learning, of course, it must provide positive benefits to the
ability of students, especially the science literacy ability. In this study, the objectives to be achieved are to examine how much the
smartphone's usability in physics learning, examine students' science literacy and examine the effect of the smartphone’s usability on
students' science literacy in physics learning. The method used in this study is a quantitative method with a research design used is a
one-shot case study. The data on smartphone usability is obtained using a questionnaire, and science literacy of students is obtained
through on physics science literacy test. The results of this study indicate that the smartphones usability and students' science
literacy in physics learning are respectively in the high and medium categories with a respective percentage of 57.20% and 36.36%.
The students' science literacy is influenced by the smartphone's usability in physics learning by 34.30%. These results indicate that
smartphone usability by most students is very high, but has not been able to contribute optimally to students' science literacy.
Therefore, special treatment is needed in utilizing the use of smartphones in physics learning so that students' science literacy can be
optimized.
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Introduction

Every high school wherever located, now it has been demanded to better utilize the use of technology and information
advancements in carrying out any learning or non-learning activities. This is certainly done with the aim that new
information from outside can be immediately known by teachers or high school students, so they can optimize their
abilities (Annamalai, 2018). Technological advances that can mostly be utilized in learning at school can be in the form
of internet use on laptops or smartphones (Talaee, 2019). The use of the laptop itself in learning at schools, especially
in Indonesia is still not comprehensive or its use is still dominated in urban areas, while rural areas are still rare with a
ratio of 5:1 (Syafrizal et al., 2019). Therefore, with the limited use of laptops in learning at school, certainly, other media
are needed that can still support the implementation of learning by integrating technology and information
advancements.

One of the media that integrates technology and information advancements and by the demands of the 21st-century
development and the industrial revolution 4.0 is in the form of smartphones (Lee et al., 2018). The smartphone is a
medium of communication and information that lately has been widely owned by everyone, including teachers and
high school students. In line with this statement, almost 90% of high school students use smartphones in learning at
school (Kermani, 2017). However, not all high school students use smartphones to assist facilitate learning. This is
certainly what needs to be reviewed about the wisdom in using smartphones in learning at schools. In general, if a
smartphone is used wisely and appropriately, the smartphone will have a positive impact on the wearer (Ikhsan et al,,
2019). No exception in learning at schools, if high school students can use smartphones to be used wisely and

*
Corresponding author:

Himawan Putranta, Universitas Negeri Yogyakarta, Department of Educational Sciences, Concentration of Physics Education, Indonesia.

P« himawanputranta.2020@student.uny.ac.id

© 2021 The Author(s). Open Access - This article is under the CC BY license (https://creativecommons.org/licenses/by/4.0/).


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2646-8237
https://orcid.org/0000-0002-0894-6330
https://orcid.org/0000-0002-8073-1430
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2646-8237
https://orcid.org/0000-0002-0894-6330
https://orcid.org/0000-0002-8073-1430
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2646-8237
https://orcid.org/0000-0002-0894-6330
https://orcid.org/0000-0002-8073-1430
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2646-8237
https://orcid.org/0000-0002-0894-6330
https://orcid.org/0000-0002-8073-1430
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2646-8237
https://orcid.org/0000-0002-0894-6330
https://orcid.org/0000-0002-8073-1430
https://creativecommons.org/licenses/by/4.0/

1384 | PUTRANTAET AL. / The Effect of Smartphones Usability on High School Students' Science Literacy Ability

appropriately, then they will be assisted in understanding the material explained by the teacher effectively and
efficiently.

In general, if the smartphone is used by the wearer appropriately, the benefits contained far outweigh its
disadvantages. In addition, the use of smartphones is also useful in terms of delivering information related to learning
to high school students (Canessa et al., 2014). Smartphones can give high school students broader insights about what
is happening in all corners of the world that assist them to optimize their abilities and interests (Dervic¢ et al., 2018).
With a smartphone, the teacher is assisted d in developing a variety of learning media and makes it easier for them to
do a variety of learning, especially physics (Bilek et al., 2018). The efforts are needed from high school students and
teachers in optimizing the benefits contained in smartphones so that they can assist in achieving the desired learning
goals.

However, with the many positive benefits contained in smartphones that are very useful in learning especially physics
learning, there are still some unwise actions shown by high school students and teachers. Unwise actions taken by
teachers in using smartphones in learning can be demonstrated when explaining material to high school students, they
sometimes call or receive calls from others (Feyzioglu et al.,, 2018). This is certainly not permitted when learning is
taking place, teachers or high school students call or receive calls from other people. This kind of action is not
permitted because it is not polite if a teacher gives an example to a student to call someone using a smartphone in
learning and can also interfere with the concentration of high school students in understanding material especially
physics that has been explained by the teacher (Kaeophanuek & Na-Songkhla, 2019). Therefore, it is probable that high
school students abuse the use of smartphones in learning if their teachers abuse the use of smartphones in learning to
call or others.

Meanwhile, the misuse of smartphones by high school students is mostly done when physics learning such as playing
video games, chatting, photos, or viewing social media and videos (Bennis & Amali, 2019). Therefore, with some cases
of misuse of smartphone usage in physics learning, it is necessary to have introspection and clear policies governing
smartphone use by high school students and teachers, so that the benefits contained in smartphones can be useful for
teachers and especially school students intermediate in optimizing their abilities. This was immediately followed up by
the school bureaucracy, given the benefits provided by smartphones in physics, learning are quite large as well as being
able to assist explain the physics material done by teachers and assisted high school students in optimizing their
science literacy abilities (Techakosit, 2018). Therefore, schools should need to realize policies in the use of
smartphones by teachers and high school students in learning, with the hope that a smartphone can optimize the ability
of high school students such as the science literacy ability.

Meanwhile, with the many high school students carrying and using smartphones in learning at school, it can certainly
be a momentum to realize technological and information advancements in the world of education that is ready to face
the demands of the 21st century and the industrial revolution 4.0. Staying smartphone users themselves teachers or
high school students who want to take advantage of smartphones in learning at school. Efforts that can be made to take
advantage of the use of smartphones in learning especially physics learning are by utilizing learning applications,
learning simulations, or learning videos contained on smartphones that are online or offline that can be used anytime
and anywhere (Yildiz et al., 2018). Some of the efforts made can make the use of smartphones more useful in learning
especially physics in high schools in the hope that the ability of students can be achieved more optimally.

In general, smartphones are one of the communications and information media that most of the users are high school
students (Mitsuhara et al,, 2017). This is certainly due to the smartphone giving something of pleasure and satisfaction
to high school students, so they are able and willing to linger to operate a smartphone (Techakosit & Nilsook, 2016).
This should be utilized as a very important momentum in optimizing the ability of high school students, especially the
science literacy ability in physics learning. Optimizing the ability of high school students especially the science literacy
ability in physics learning can be done by integrating the use of smartphones in physics learning by considering
indicators of science literacy ability of high school students to increase (Mudaly & Fletcher, 2019).

This can be done by explaining physics material that occurs in everyday life to students and integrating it into
smartphones, which can be in the form of daily events simulations, Android-based traditional games, android-based
physics comics, or virtual laboratories that can be operated through smartphones (Kogar, 2019). Therefore, with these
various efforts, the science literacy ability of high school students in physics should be achieved optimally. That is
because high school students in physics learning related to everyday events are integrated with smartphones that can
be used anywhere and anytime (Polat et al.,, 2017). Abilities possessed by high school students as well as the science
literacy ability in physics learning can be achieved optimally if high school students can understand the concepts of
physics correctly without any misconceptions and can use the understanding of physics concepts in solving any physics
problems that occur in everyday life (Karahoca et al, 2018). However, the science literacy ability of high school
students in Indonesia is still very low and is still ranked low in the Southeast Asian region (Stacey, 2011). This is
evidenced by the findings that show that the achievement of science literacy ability of high school students in Indonesia
in Programme for International Student Assessment (PISA) in 2012 which was followed by 65 countries, Indonesia
ranks second from the bottom with an average score of science literacy of students at 382 below the average score PISA
average, which is 501 (Organisation for Economic Co-operation and Development (OECD), 2014).
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This is certainly a hard slap for the world of education in Indonesia, which must integrate learning at schools with
advances in information and communication technology to be able to deal with the demands of the 21st century and
the industrial revolution 4.0, but the science literacy ability of students is still very low. The low science literacy ability
of high school students is largely due to a variety of factors, such as the educational curriculum in Indonesia which is
not in line with the characteristics of high school students in Indonesia which are highly heterogeneous, the use of
instructional media is still very limited, and the lack of creativity of teachers and high school students in optimizing
everything that can improve the ability of high school students (Sari et al, 2018). However, if there is a real
commitment made by teachers and schools by integrating physics problems that occur in everyday life experienced by
students into smartphones or the like, it is expected that the science literacy ability of high school students in Indonesia
can be achieved optimally.

The science literacy ability is related to activities that are often carried out by students both at school and in everyday
life that demand the ability to understand an event that can occur and solutions to solve these events using physics
concepts that high school students know (Jonane, 2015). In addition, activities related to science literacy ability such as
observing natural or easy events such as playing traditional games or through video games on smartphones put
forward the determination of the most effective and efficient strategies using an understanding of the concepts of
physics they already have (Yilmaz et al.,, 2012). In line with this, a finding shows that physics learning done in Android-
based high schools contained on smartphones can improve the science literacy ability of high school students (Liu et al.,
2018). Thus, it can be concluded that high school students can optimize their science literacy abilities if they want to
use their understanding of physics concepts to the analysis and solve every physics event that occurs in everyday life
with the assistance of a smartphone or the like.

Furthermore, all media and learning models conducted by teachers can assist in enhancing the science literacy ability of
high school students, provided that the implementation of learning can accommodate high school students in
optimizing their science literacy abilities (Sinaga et al., 2017). In addition, the use of smartphones in learning also has a
significant relationship and gives a positive influence on student learning outcomes, especially the science literacy
ability of high school students (Pramuda et al., 2019). Therefore, it takes the participation of teachers and high school
students together to collaborate in realizing physics learning that can improve the science literacy ability of high school
students by utilizing the use of smartphones.

Meanwhile, high school students who have been able to find the best solutions that are most effective and efficient in
solving various problems in daily life using physics concepts correctly without any misconceptions, it is likely that will
be able to develop more diverse solutions with the assistance of progress technology like smartphones. Science literacy
is an ability that arises because it often resolves physics problems that occur in everyday life using the correct
understanding of physics concepts with the assist of media such as smartphones (Chen & Liu, 2018). Thus, one effort
that needs to be done to improve the science literacy ability of high school students in physics learning is often to
practice solving physics problems in daily life using an understanding of physics concepts that have been possessed
appropriately, effectively, and efficiently with the assisted of a smartphone.

Based on these descriptions, this study aims to find out how much smartphones usability in physics learning, the
science literacy ability of high school students, and the effect of smartphones' usability on the science literacy ability of
high school students in physics learning. However, it is first necessary to develop the media used to obtain data about
the smartphone's usability in physics learning and the science literacy ability of high school students in physics learning
discussed in the method section.

Methodology
General Background

By the objectives in this study to get data about how much the smartphone's usability in physics learning, the science
literacy ability of high school students, and the effect of the smartphone's usability on the science literacy ability of high
school students in physics learning, the research method used is a method Quantitative research as a basis for
discussing research results. The quantitative research method itself is a research method based on the philosophy of
positivism, which is used in researching a particular population or sample, collecting data using research instruments,
quantitative analysis, or statistical data, to test the hypotheses that have been established (Johnson & Christensen,
2019). Furthermore, this research was conducted by a survey by giving questionnaires to high school students to
obtain data about the smartphone's usability in physics learning. In addition, high school students are also given a
physics test instrument to measure their science literacy ability.

The next step, namely the regression research analysis, explains that the regression research aims to understand the
influence between two or more research variables (Creswell, 2008). In this study, the dependent variable is the science
literacy ability of high school students, while the independent variable is the smartphone's usability in physics learning.
This research was conducted at the end of the even semester when high school students had completed physics
learning for the final discussion of the material because it was considered necessary to investigate how much the
usability arising related to the use of smartphones in physics learning and also its effect on the science literacy ability of
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high school students. The results of this study can be used as a reference for teachers, researchers, or lecturers in
optimizing the use of smartphones in physics learning in high schools as an effort to optimize the science literacy ability
of high school students, as well as to face the challenges of the 21st century and the industrial revolution 4.0.

Research Samples

The samples used in this study were 264 grade 11 MIPA students from three high schools in Yogyakarta, Indonesia,
namely SMA N 1 Depok-Sleman, SMA N 4 Yogyakarta, and SMA N 1 Sewon in the academic year 2018/2019. SMA itself
is an abbreviation of state high school and MIPA is mathematics and natural sciences which are under the responsibility
of the ministry of education and culture of the Indonesia Republic. Meanwhile, the sampling technique used to
determine the sample in this study is to use the convenience sampling technique. The convenience sampling technique
is one of the non-probability sampling methods in which the study population is ready and feasible to be used by
researchers (Fraenkel et al,, 2012). In this study, there were no high school students who refused to participate as a
research sample. Therefore, all samples used in this study which amounted to 264 high school students provide valid
information. Meanwhile, data collection techniques in the form of the smartphone’s usability of high school students in
physics learning are done using a questionnaire. Meanwhile, data on the science literacy ability of high school students
was obtained using reasoned multiple-choice physics questions or second-level physics tests developed by researchers.

Instruments and Procedures

The first step undertaken in this study is to develop an instrument used to measure the smartphone usability of high
school students in physics learning in the form of questionnaires and the science literacy ability of high school students
in physics learning in the form of multiple-choice questions of valid and reliable. Researchers are more interested in
developing new instruments to ensure that the two measuring instruments developed are relevant to student
conditions, student characteristics, and physics curricula in high schools in Indonesia. Literature review of science
literacy ability was carried out before designing the research instrument, which obtained 6 indicators that reflect the
science literacy ability of high school students, namely content knowledge, procedural knowledge, epistemic
knowledge, explaining phenomena scientifically, interpreting data and evidence scientifically, and evaluating processes
scientific inquiry (Organisation for Economic Co-operation and Development (OEC), 2010). In this study, the two
instruments used to measure these variables were validated by 6 expert validators before they were distributed to 264
high school students randomly selected from three high schools in Yogyakarta. Meanwhile, the instrument used to
measure the smartphone's usability by high school students in physics learning is a questionnaire consisting of 12
statements. The statement items developed on the questionnaire used to measure the smartphone usability of high
school students in physics learning consist of positive and negative statements that can be shown in Table 1 below. The
positive statement items are items numbered 1, 2, 3, 5, 7, 9, 10, and 12. Meanwhile, the negative statement items are
items number 4, 6, 8, and 11.

Table 1. Questionnaire on the Smartphone's Usability in Physics Learning

No. Statement 1 2 3 4

1.  The use of android simulation media on smartphones in physics learning is
more effective and efficient in helping me explain physics material.

2. Learning physics is easier, if explained by the teacher directly rather than
using learning media independently.

3. Physics learning is more appropriate when combined using android
simulation media on smartphones.

4. 1 become lazy when the teacher gives physics assignments through the help
of a smartphone.

5. Ifind it easier to learn the physics material explained by the teacher with the
smartphone assisted media.
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Table 1. Continued

No. Statement 1 2 3 4

6. I get confused when physics learning relates to everyday life like a traditional
game.

7.  Physics learning media that use android simulations on smartphones can
increase my concentration of learning.

8. Even though I use android simulation media on a smartphone, I don't think I
will understand the physics material.

9. I was helped when conducting a group discussion to solve physics problems
using the android simulation media on smartphones.

10. Physics learning media that use simulations on smartphones makes me not
bored to study physics.

11. Physics learning media in the form of an android simulation on a smartphone
makes it difficult for me to learn independently.

12. The physics learning media in the form of an android simulation on a
smartphone can make my smartphone more useful.

Note: 1is very disagree (VD), 2 is disagree (D), 3 is agree (A), and 4 is very agree (VA)

Meanwhile, the instrument used to measure the science literacy ability of high school students in physics learning is in
the form of a reasoned multiple-choice physics test or a physics two-tier test consisting of 25 reasoned multiple-choice
questions as follows.

Look at the picture of two children running around below!

Picture 1. Two children running around
Based on the picture above, Andi runs towards Bani at a certain speed. After Andi arrived at Bani, Bani pushed Andi to
the back. The physical event that corresponds to the concept of Momentum and Impulse in this case is ... and the
reason is ...
Option:
A. Andi will change his speed in both magnitude and direction of motion.
B. The children will change their speed in both magnitude and direction of motion.
C. Andi will not change his speed both in magnitude and direction of motion.
D. Bani pushes Andi with great force.

E. Bani pushed Andi with a small force.

Reason:

A. Andi did not hold back Bani's urges.

B. Andi runs at a low speed.

C. Andi runs at high speed.

D. Andi and Bani fell on each other after interacting.

E. Bani pushes Andi at certain intervals.
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Look at the picture of a child who is blowing a balloon below!

Picture 2. A child who is blowing a balloon

If the child blows up the balloon to its maximum size and releases it, the balloon will fly. The event that corresponds to
the concept of Momentum and Impulse in this case is ... and the reason is ...

Option:

A. The child blows the balloon so hard that the balloon will move quickly when it is released.

B. The released balloon will move uniformly at a constant speed every time.

C. When the balloon is moving, the mass of air in the balloon will always remain constant.

D. When the balloon is moving, its velocity will always remain constant.

E. As the balloon moves, the mass of air in the balloon and the velocity of the balloon change over time.

Reason:

A. There is a collision between the surface of the balloon with the air.
B. There is a push from inside the balloon.

C. There is an impulse carried by the air on the balloon.

D. There is great momentum in the balloon.

E. There is a difference in the velocity of the balloon.

However, the questionnaire and physics science literacy test were first tested for validity and reliability conducted by 6
expert validators to determine the validity and reliability. After the questionnaire and physics science literacy test were
tested for their validity and reliability, then their validity was analyzed using the Aiken'sV equation like equation 1.

v r—1, 1

2= W
Where V is the validity value, r is the number given by the n‘" validator, [, is the lowest validity rating number, n is the
number of validators, and c is the highest validity rating number. After the coefficient V is obtained, then the coefficient
V is compared with the Aiken table. An item or questionnaire is said to be valid if the Aiken's coefficient validity value is
greater or equal to the minimum value listed in the Aiken table (Aiken & Stephen, 1985). Meanwhile, the reliability of
questionnaires and physics science literacy tests were tested using the item separation index (item estimate) and the
person separation index (case estimate) through the Quest program (Subali & Suyata, 2011). If the greater the index
value of the test item separation, the greater the overall accuracy of the questionnaire items and tests with the model
used, namely partial credit model (PCM). In addition, the higher the value of the person separation index, the higher the
consistency of each item in measuring the science literacy ability of a person (Subali & Suyata, 2011). The item
estimates and case estimate criteria can be shown in Table 2 below.

Table 2. Value Criteria of Item and Case Estimate

Value of Item and Case Estimate Reliability Criteria
>0.94 Special
0.91-0.94 Very Good
0.81-0.90 Good
0.67-0.80 Moderate

<0.67 Weak
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The filling out of the questionnaire was carried out by high school students by implementing a modified Likert scale
assessment with the rating scale being modified to just a scale of 4. Where a score of 1 is the same as strongly disagree,
a score of 2 is the same as disagree, a score of 3 is the same as agreeing, and a score of 4 is the same as strongly
agreeing (Sumintono & Widhiarso, 2015). Meanwhile, the measurement of science literacy ability of high school
students is done by not only choosing the answer choice of a physics problem, but high school students are also
required to choose the reason. In conducting this research, the research design used was a one-shot case study. Where
high school students in the class used in this study were given treatment in the form of using a smartphone in physics
learning. Furthermore, the science literacy ability of high school students was measured using a science choice of
questions in the form of multiple-choice reasoning with 25 items. This is done to find out whether the smartphone's
usability in physics learning provides benefits or influences the science literacy ability of high school students or not.

Data Analysis

The analysis used to determine the smartphones usability and the science literacy ability of high school students in
physics learning is done using ideal average equations and standardized standards that are analyzed with the assist of
MS. Excel program. Meanwhile, the technique used is to analyze the results of the questionnaire and physics science
literacy test results of high school students into the very low, low, medium, high, or very high categories through the
ideal average equation (M;) and standard deviation (SD;). This analysis technique was carried out using each score
obtained on the highest and lowest questionnaire and physics science literacy test (Azwar, 2012). The interval scores
for the smartphone’s usability and the science literacy ability of high school students can be shown in Table 3.

Table 3. Intensity Interval Scores of Smartphone Usability and Science Literacy Ability

No. Interval Scores Level
1. M; +1.558D; <6 Very High
2. M; +0.58D; <8 < M; + 1.55D; High
3. M; —0.58D; < 6 < M; + 1.55D; Moderate
5. 6 < M; — 1.55D; Very Low

Based on Table 3, 8 shows the level of smartphones usability and the science literacy ability of high school students in
physics learning. Furthermore, determining the effect of the smartphone’s usability on the science literacy ability of
high school students in physics learning can be analysed using regression analysis with the assist of the SPSS program.
Regression analysis in this research states all assumptions that the data obtained in this study are normally distributed
or have been tested for normality and there are no outliers. Meanwhile, the level of significance used in this study is
0.05. With the H, hypothesis that the smartphone's usability significantly influences the science literacy ability of high
school students in physics learning. Meanwhile, H, hypothesizes that the smartphone's usability does not significantly
influence the science literacy ability of high school students in physics learning. In general, the process carried out in
this study can be illustrated in Figure 1 below.

Figure 1. Process in research activities
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The Validity and Reliability of Measurement Instruments

Before presenting the results about the smartphone's usability and its effect on the science literacy ability of high
school students in physics learning, we first present the results about the feasibility of the measurement instruments
that we have developed. The feasibility data of this measurement instrument includes the validity and reliability data of
the measurement instruments in the form of questionnaires and physics science literacy tests. The results of the first
analysis of this measurement instrument are the results of the analysis of the validity of the questionnaire and physics
science literacy test analysis using the Aiken V equation as shown in equation 1. The results of the validity of the
questionnaire and physics science literacy test used in this study can be shown in Table 4 below.

Table 4. The validity of Measurement Instruments

Measurement Instruments Number of Items Aiken's Validity Value Criteria
Questionnaire of Smartphones Usability 12 0.903 Valid
Physics Science Literacy Test 25 0.926 Valid
Validity Value of Measurement Instruments 0.915 Valid

Expert validators who validated the questionnaire and physics science literacy test consisted of 6 people each.
Therefore, the error level in the Aiken's V table used is 1% (p <0.01) and the items in the questionnaire and physics
science literacy test are valid if the Aiken coefficient (V=0.89) (Aiken & Stephen, 1985). Based on Table 4, the results
are obtained that the questionnaire and physics science literacy test are both valid because Aiken's validity value is
greater than 0.89 (V=0.89), which is equal to 0.915. Based on the results of the validity, it can be stated that the
questionnaire and physics science literacy test is valid and feasible to measure smartphones usability and the science
literacy ability of high school students in physics learning. After the validity of the questionnaire and physics science
literacy test is an analysis using the Aiken V equation, the next step is to analyse its reliability. The reliability results are
also used as a reference in determining the feasibility of questionnaires and physics science literacy tests that have
been developed by researchers. The reliability results from the questionnaire and physics science literacy test can be
presented in Table 5 below.

Table 5. Reliability of Measurement Instruments

Reliability Coefficient Category
Reliability . . Physics Science . . Physics Science
Questionnaire Literacy Test Questionnaire Literacy Test
Summary of item estimate 0.85 0.88 Reliable Reliable
Summary of case estimate 0.89 0.83 Reliable Reliable

Based on Table 5, it can be observed that the reliability coefficient for the measurement instrument in the form of a
questionnaire obtained the value of summary items of estimates and summary cases of estimates that are more than
0.7 which are included in the reliable category. Meanwhile, for the measurement instrument in the form of a physics
science literacy test, a value of a summary item of estimate and a summary case of the estimate of more than 0.7 are
obtained which are included in the reliable category. Meanwhile, the value of the summary of item estimates and the
summary of case estimate obtained in the questionnaire and physics science literacy test items shows that the
questionnaire items and physics science literacy test developed both are included in good criteria. Furthermore, these
items on the physics questionnaire and physics science literacy test show the exact consistency of the choice of high
school students. In other words, each item in the questionnaire and physics science literacy test items show the same
score, if assessed by different high school students. Therefore, based on validity and reliability data that have been
obtained as shown in Table 4 and Table 5, it can be stated that the measurement instruments developed are feasible for
use in measuring the smartphones usability and the science literacy ability of high school students in physics learning.

Findings

Smartphones Usability of High School Students in Physics Learning

After obtaining the results of the validity and reliability of measurement instruments in the form of questionnaires and
physics science literacy tests, then we propose the results obtained next, the results of the smartphone's usability of
high school students in physics learning. The smartphone usability of high school students in physics learning obtained
through a questionnaire can be stated in Table 6 below.
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Table 6. Smartphones Usability of High School Students in Physics Learning

Number of Students Percentage (%) Smartphones Usability
10 3.79 Very High
151 57.20 High
94 35.61 Moderate
9 3.41 Low
0 0.00 Very Low

Based on Table 6 it can be stated that the smartphone's usability of students in physics learning is at a high level with a
percentage of 57.20% or equivalent to 151 students. In other words, as many as 151 high school students revealed that
smartphones in physics learning provided positive benefits for them. These results certainly show that the benefits felt
by students in using smartphones in physics learning are high, so there is a need for optimization in utilizing the use of
smartphones in physics learning so that the science literacy ability of high school students can be increased.

High School Students' Science Literacy Ability in Physics Learning

After obtaining the results of smartphones usability of high school students in physics learning which are classified as
high, then we present the results of the science literacy ability of high school students in physics learning. The results of
the science literacy ability of high school students in physics learning obtained through physics tests in the form of
reasonable multiple-choice tests can be stated in Table 7 below.

Table 7. High School Students’ Science Literacy Ability in Physics Learning

Number of Students Percentage (%) Science Literacy Ability of Students
8 3.03 Very High
36 13.64 High
96 36.36 Moderate
87 32.95 Low
37 14.02 Very Low

Based on Table 7 it can be stated that the science literacy ability of high school students in physics learning is at a
moderate level with a percentage of 36.36% or equivalent to 96 students. These results indicate that the science
literacy ability of high school students in Indonesia in physics learning has a difference that is not much different from
the science literacy ability of students at a low level, amounting to 3.41%. The results also indicate that the science
literacy ability of students in high schools in physics learning is arguably still low. In other words, the maximum science
literacy ability of high school students is at a very high level with a percentage of 3.03% or equivalent to 8 students
whose science literacy abilities are very high compared to other students. These results indicate the need for more
appropriate treatment in physics learning by teachers by integrating physics problems that occur in everyday life by
utilizing the use of smartphones in physics learning so that the science literacy ability of high school students can be
further increased.

The Effect of Smartphones Usability on High School Students' Science Literacy Ability in Physics Learning

After the results of the smartphone's usability and the science literacy ability of high school students in physics learning
are obtained, then we propose the results of the effect of the smartphone's usability on the science literacy ability of
high school students in physics learning. The results of the influence of these two variables can be stated in the
following Table 8 below.

Table 8. Effect of Smartphones Usability on High School Students’ Science Literacy Ability in Physics Learning

Change Statistics

Adjusted R Std. Error of

R R Square . R Square .
S the Est t
quare e Estimate Change F Change Sig. F Change
.586 343 .002 5.894 .357 3.595 .004

Based on the results obtained as shown in Table 8, the effect of smartphones usability on the science literacy ability of
high school students in physics learning based on the results of the regression test has been confirmed (R =
0.586, Rsquare = 0.342). According to the categorization of the regression coefficients proposed by Drape and Smith
(1996), the results of the regression coefficients found in this study indicate a positive effect. In other words, the results
of the regression coefficient indicate that the smartphone's usability affects the ability of science literacy ability of high
school students in physics learning by 34.30% and the remaining 65.70% is influenced by other factors. These results
cause the Ha that has been compiled can be accepted because the level of significance is smaller than 0.05, namely
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0.004 or (0.0520.004). The smartphone's usability significantly influences the science literacy ability of high school
students in physics learning. Therefore, the results of the regression analysis are by all assumptions that the data
obtained in this research are normally distributed or have normality tested and there are no outliers.

Discussion

The purpose of this study was to determine how much the smartphone's usability of high school students in physics
learning, the science ability literacy of high school students, and the effect of the smartphone’s usability on the science
literacy abilities of high school students in physics learning. Therefore, the results of the two measurement instruments
that have been developed by researchers (questionnaire and physics science literacy test) are used are very feasible to
measure the smartphones usability and science literacy ability of high school students in physics learning. Meanwhile,
the results of filling out the questionnaire conducted by high school students related to the smartphone's usability in
physics learning show that the smartphone's usability in physics learning provides high usability to high school
students with a percentage of 57.20% as shown in Table 6. The high benefits provided from the smartphone's usability
in physics learning occur because high school students have realized the importance of using smartphones in physics
learning to assisted understand the physics material delivered by their teachers (Mekovec et al., 2018; Murtafiah et al.,
2019). However, the high smartphone usability is also still being abused by students to play video games, browsing,
photos, or catting with others, thereby disrupting the focus of students on physics materials that have been explained
by the teacher and those being studied. Thus, there need to be clear rules from the school, especially from physics
teachers related to the use of smartphones in physics learning, so that it can assist facilitate students in physics learning
and assist in optimizing the science literacy ability of high school students.

Several previous studies also obtained similar results, which showed that many high school students have used
smartphones in learning especially physics, both permitted or prohibited for use by the school (Hochberg et al., 2018).
However, even though smartphone usage is still prohibited in learning at school, this can make students more curious
to bring and use smartphones in learning at school (Lubrick et al, 2019). Therefore, students need to be given
instructions and strict rules related to the use of smartphones in physics learning at school. Thus, it is expected that the
high of smartphones usability in physics learning also have a positive impact on the abilities and skills of students that
can benefit in their daily lives. Meanwhile, the results of research on the science literacy ability of high school students
in physics learning are at a moderate level and have a difference that is not much different from the low category, so it
can be said that the science literacy ability of high school students in physics learning is still in the low category. This
certainly needs to be given a certain treatment in the process of physics learning so that the science literacy ability of
high school students can be increased. In addition, it is necessary to allocate a considerable amount of time to practice
the science literacy ability of high school students in physics learning.

Training on the science literacy ability of students can be done by providing physics problems that arise in the daily
lives of students and then students are asked to solve physics problems they experience in daily life using physics
concepts that they know exactly, effective, and efficient by utilizing the use of smartphones. This is in line with the
findings that explore strategies in increasing the science literacy ability of high school students (for example, finding
appropriate, effective, and efficient solutions to solve a physics problem experienced by students in daily life with a
variety of approaches and also by utilizing advances in information and communication technology in the form of
smartphones) (Karademir & Ulucinar, 2017). In addition, the findings obtained in this study also revealed that the
science literacy ability of high school students in physics learning is in the moderate category with the percentage of
students as much as 36.36%. In addition, there are even only 8 high school students who have science literacy ability
reaching very high levels, equivalent to 3.03% of high school students only. This of course depends on each of the
science literacy abilities possessed by students in using the physics concepts they already have to solve physics
problems that occur in everyday life precisely, effectively, and efficiently by using the assist of a smartphone.

In addition, the pattern of tests given to high school students also affects the results of science literacy ability obtained.
In line with the previous statement, that there are several groups of high school students who tend to find it more
difficult to take physics tests in the form of reasonable multiple-choice than the essay physics tests or multiple-choice
physics tests (Rusilowati et al., 2016). In line with these findings, the results found in this study also indicate that there
are errors that occur in physics learning, both in terms of material explanation by teachers or high school students who
do not understand the physics material explanation by teachers integrated with problems that occur in life that is
experienced directly by students. This certainly needs to be immediately followed up and addressed if the science
literacy ability of students in Indonesia is to be increased. These findings in detail can be displayed in Table 7. In line
with these findings, there are similar findings that claim that the low science literacy ability of students in Indonesia in
physics learning is due to the habits of students in Indonesia which are only demanded by teachers in solving physics
problems contained in physics books and students are rarely asked by their teachers to solve every problem that
occurs in the daily lives of students by using the physics concepts students have (Sutirman, 2019). There are many
reasons behind the teacher's actions in physics learning, one of them is the fear of the teacher if the physics material
taught is not by what has been planned and the teacher's fear of lack of learning time.
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Such physics learning certainly only has a slight impact on optimizing the science literacy ability of students. The
treatment given by such teachers is not able to optimize the science literacy ability of students to a higher level. This is
because the science literacy ability that is developed is limited to solving existing problems in physics textbooks or only
textually, it is not contextual or there is no such thing as exploring directly in daily life that is experienced by students
to solving physics problems that occur in everyday environments using the concepts of physics they already have with
the assist of smartphones (Psycharis & Kotzampasaki, 2019). Based on the findings of the smartphone’s usability and
the science literacy ability of high school students in physics learning, it can also discuss the effects of both. It has been
confirmed earlier in this study that the smartphone usability of high school students in physics learning is high.
However, the high smartphone’s usability provided to students in physics learning still makes the science literacy
ability of high school students low. Based on these findings, there should be a positive influence given from the use of
smartphones on the science literacy ability of students in physics learning. This is in line with a finding that found that
smartphone usage provides positive benefits for students' interest in learning and science literacy ability in high school
(Alneyadi, 2019).

In this study, the effect of the smartphone’s usability on the science literacy ability of high school students in physics
learning is 34.30% as shown in Table 8. In general, the use of smartphones by these students has relatively small
benefits to their science literacy abilities in physics learning, because the percentage is not yet close to 50%. The small
effect of smartphone usability on the science literacy ability of high school students in physics learning is largely due to
several factors. For one thing, high school students tend not to make good use of smartphones in physics learning, so
their science literacy ability cannot be optimized even by using smartphones. However, high school students use
smartphones for entertainment purposes only (Valova & Marinov, 2019). This certainly cannot provide meaningful
benefits for optimizing the existing science literacy abilities of students. Based on these findings it can be stated that the
science literacy ability of high school students in physics learning is influenced by other factors besides the
smartphone’s usability by 65.70%. This indicates that the use of smartphones is less usable to optimizing the science
literacy ability of high school students in physics learning. The science literacy ability of high school students in physics
learning is far more optimally achieved if the supervision of teachers and parents are also involved in physics learning
that is carried out by students both at school and at home. This is in line with previous findings which found that the
supervision of teachers and parents in physics learning that utilizes the use of smartphones is far more optimal in
achieving the science literacy ability of high school students because supervision given by parents and teachers to
students can reduce negative impacts arising from the use of the smartphone itself (Debeljuh et al., 2019).

Therefore, with the findings obtained in this study, physics teachers should not only transfer physics concepts through
the teacher center method but the need for an integrated student center method with every event or problem in daily
life experienced by students with utilizing a smartphone. In addition, physics learning conducted by teachers in high
schools is mostly textual and rarely contextual by directly applying the physics concepts learned by students with every
event or problem in daily life experienced by students by utilizing smartphones that lead to optimization of science
literacy ability of students (Shabrina & Kuswanto, 2018). Thus, our results provide evidence that the low science
literacy ability of high school students is not much influenced by the smartphone's usability in physics learning, but
much is influenced by physics learning scenarios by more textual teachers and teacher centers.

Conclusion

The smartphone usability of high school students in physics learning was dominantly categorized high with a
percentage of 57.20%. However, the science literacy ability of high school students in physics learning is still moderate
or near low with a percentage of 36.36%. However, the use of smartphones by high school students can provide
positive benefits to their science literacy abilities in physics learning by 34.30%. These findings have proven that the
smartphone usability of high school students has not had a large positive effect on the science literacy ability in high
school students in physics learning. Thus, special attention is needed by the teacher and parents of students in
supervising the use of smartphones in physics learning that is integrated with problems or events that occur in daily
life experienced by students.

Recommendations

It is also necessary for the teacher's participation to facilitate physics learning that leads to the achievement of high
school students' science literacy ability in physics learning so that students' expected science literacy abilities in
physics learning can be improved and be in a better category. In other words, teachers need to implement physics
learning strategies that are more precise, effective, and efficient that are adapted to the conditions and characteristics
of students by utilizing the use of smartphones wisely that leads to optimizing the science literacy ability of high school
students. These strategies include providing an understanding of physics concepts and tasks related to physics
problems that occur in daily life experienced by students by prioritizing the use of smartphones. Concerning further
research, researchers are encouraged to expand this research by adding dependent variables, independent variables,
and adding more students from different high schools and other scientific backgrounds.
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Limitations

This research is only correlational. As a result, it is not strong to prove how the independent variables influence
students' scientific literacy abilities. The scale used in this study was only statistically validated, not yet using a more
comprehensive approach. Research participants are only limited to one area so that it is less representative to
represent a larger number of scientific literacy skills.
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