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Abstract 

The purpose of this study was to determine student attitudes towards learning physics in high schools in the city of 
Jambi and Batang Hari. The method used is a survey type quantitative research method. The data collection 
technique in this study used purposive sampling technique with the research instrument used was a questionnaire 
instrument. The data analysis used in this research is descriptive analysis. Based on the results of the study, attitudes 
based on indicators of social implications, scientist normality, and attitudes towards physics research conducted at 
SMAN 8 Jambi City with the physics attitudes at SMAN 10 Batang Hari can be concluded that the results displayed 
are different from the category results and the number of respondents. So that there are different conditions from the 
two SMAs. This comparison also shows that SMAN 8 Kota Jambi shows a better attitude seen from the percentage 
and number of respondents. 
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INTRODUCTION 
 

Education is an activity carried out for 
someone to be better than before. Education is a 
system, namely systematization of the process of 
acquiring experience so that it becomes know-
ledge. Thus, the Educational philosophy is defined 
as the process of acquiring useful learning 
experiences for students in their lives (Papadia-
mantaki, Fragoulis, & Soroliou, 2016). Education 
can improve everyone's knowledge, skills, and 
habits through teaching, training, and research. In 
education in Indonesia itself, there are several 
levels, one of them is the High School level 
(Astalini, Kurniawan, Perdana & Pathoni, 
2019). Education is a system, namely systema-
tization of the process of acquiring experience so 
that it becomes knowledge. Therefore, the philo-
sophy of education is defined as the process of 
acquiring learning experiences that are useful for 
students in their lives (Khoiri, Hindarto, &Sulhadi, 
2011). 

Basically, to get an education that is in 
accordance with the standards, a person will learn 
so that they can improve their abilities and know-
ledge. Studying is one of the most critical deci-
sions in someone's life (Juita, 2020). Students will 
learn to increase their knowledge and knowledge 
to education that is in accordance with existing 
standards (Suciyati & Masrita, 2020). 

The learning potential will be honed accor-
ding to the school level taken. Like elementary 
schools, junior high schools, high schools, and 
even higher levels. The ability and potential that 
exists will be honored and developed according to 
the level of education that they follow (Gou-
goulakis, 2017). During school, from basic to junior 
secondary, you have been taught about Natural 
Sciences. Development of a science framework 
that has been painted that has the science of 
attitudes as students behavior is the main purpose 
of science learning (Rokhmah, Sunarno, & 
Masykuri, 2017). 

That student is partici- lively active in 
Alamte's knowledge, the enabling platform for 
discussion and marketing of students to think and 
produce will be effective in learning (Şener, N., 
Türk, & Taş, 2015). Science attitude is a cognitive 
concept and normally associated with mental 
processes (Sekar, & Mani, 2013). So, when 
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entering high school, Natural Sciences began to 
consist of three lessons, namely biology, chemis-
try, and physics. 

Physics is Natural Sciences that studies 
natural phenomena and interactions within them 
through observation, measurement, and analysis. 
Basically, physics learning needs to be adapted to 
the way previous physicists have acquired know-
ledge. Therefore, learning physics emphasizes the 
provision of direct and student-centered experien-
ce (Kurniawati, Wartono, & Diantoro, 2014). In 
schools, teachers have always commented that 
failure in physics is due to their negative attitude 
and lack of interest in the subject (Velo, Nor, & 
Khalid, 2015). At school, teachers always com-
ment that failure in physics by some students is 
because they have a negative attitude towards the 
subject. 

The degree to which a person displays a 
positive or negative evaluation towards a particular 
behavior is considered to be one's attitude 
(Mishkin, Wangrowicz, Dori D., & Dori Y. J., 
2016). Attitude is a central part of human identity 
(Rahman, 2019). This attitude navigates one's 
action because attitude is a tendency to behave 
(Susilawati, Hernani, & Sinaga, 2017). In physics, 
this attitude can be related to the normality of 
scientists, attitudes toward inquiry in physics, and 
social implications. 

The social implications of physics show 
how the effects and effects of physics in social 
life. Many social benefits are obtained as a result 
of the development of science and technology. In 
school learning, both in the classroom and in the 
lab, the social implications of physics can be seen 
from how students work together and indepen-
dence in groups. Students can be active and 
motivated during the learning process if they are 
required to be able to share information, collabo-
rate in groups and respect others (Astalini, Kurnia-
wan, & Sumaryanti, 2018) 

Normality of scientists is someone who 
looks ordinary and is the same as ordinary 
people. A scientist can solve problems and find 
something new. Attitudes are drawn from scientists 
in solving problems and discovering new discover-
ies that can be used as role models for 
students. In physics learning, for example, stu-
dents in the class are diligent in writing and diligent 
in learning (Astalini, Kurniawan, Perdana & Patho-
ni, 2019). 

Attitudes toward inquiry in physics contain 
the perceptions of students and students about 
ways or actions in solving problems or problems in 
physics (Astalini, Kurniawan, Perdana & Pathoni, 
2019). Factors that are alleged to affect low scien-

tific creativity are the process of physics learning in 
Indonesia that is generally separated from the 
practical subjects, physics learning tends to be 
emphasized on the mathematical concepts and 
solving physics problems mathematically (Suyidno, 
Nur, Yuanita, & Prahani, 2018). Problem-solving in 
physics, usually done by analyzing, observing, 
measuring, and then concluding. This is done not 
only during practical work but also in the class-
room. When in class, students must be active, 
critical, to learning, because with activity and 
criticality students can find answers to problems 
that must be solved. Learning physics is an active 
process, so it is learning the students to explore 
the understanding, developing thinking skills and 
science process skills including scientific investi-
gation (Rifati,2015). 

So that physics learning aims to provide 
the provision of experience and process skills, 
increase the creativity and scientific attitude of 
students. Scientific attitude is one form of intelli-
gence possessed by each individual. The critical 
attitude is a complex of values and norms which 
are held to be binding on the man of science (Ali, 
2018). Basic competencies in scientific attitudes 
include courage and courtesy in asking questions 
and arguing, wanting to know, caring for the 
environment, carrying out activities that show 
environmental concern, collaborating, being 
honest with facts, diligent, tenacious, creative and 
innovative (Subali & Wahyuni, 2010). The compe-
tence dimension of attitude implies the willingness 
of the students (and the professionals) to move 
from their professional field to another (Gerald, 
2018). It also can form scientific abilities and 
cultivate themselves with the values of science in 
every dimension of life (Arief, & Utari, 2015). 

The purpose of the study was to compare 
the attitudes of students to physics learning in high 
schools in Jambi City District and Batang Hari. The 
indicators used are the social implications of phy-
sics, the normality of scientists, and attitudes 
toward inquiry in physics. In this study the ques-
tions asked were: 

1. What is the attitude of social implications for 
physics? 

2. What is the attitude of the normality of 
scientists to physics? 

3. What is the attitude towards investigation in 
physics? 

4. What is the comparison of the physics 
attitudes of senior high schools in Jambi 
City District and Batang Hari Regency? 

 

 
METHOD 
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The research design used is a quantitative 

research method with a type of survey research. 
Quantitative research methods can be interpreted 
as research methods that are based on the 
philosophy of positivism, used to examine certain 
populations or samples, data collection uses re-
search instruments, quantitative/statistical data 
analysis, intending to test predetermined hypothe-
ses (Cohen, Manion, & Morrison, 2013). According 
to (Creswell, 2015) research is a quantitative re-
search procedure, the researcher administers a 
survey of samples or in the entire, opinion, 
behavior, or specific characteristic of the popula-
tion. 

The population is a group of individuals 
who have the same characteristics. For example, 
all teachers will be school teachers and all 
secondary school administrators will be population 
administrators. As this example illustrates, popula-
tions can be small or large. You need to decide 
which groups you want to study (Creswell, 2012). 
In this study, the population used was state high 
school students in Jambi City. 

A sample of individuals taken from a larger 
population. The population of people in whom we 
are interested in, and to whom we want the results 
of the study to apply. A sample is required 
because, in most instances, it is not necessary to 
study everyone in the population. Clearly, then, in 
taking a sample, it is absolutely vital that it be 
representative of the population (Bruce, Daniel, & 
Debbi, 1955). The number of samples used is 326. 
Which consists of 174 students at SMAN 8 Jambi 
City and 152 students from SMAN 10 Muaro 
Jambi. The sampling technique used in this study 
was purposive sampling. Purposive sampling is a 
sample that is done by taking subjects rather than 
based on strata, random or regional but based on 
the existence of certain goals (Heridiansyah, 
2012). Dimana kriteria pada penelitian ini adalah 
siswa yang belajar fisika. 

The instrument used in this study is a 
questionnaire instrument. Questionnaires are 
useful to consider when conducting a postal 
survey. They can be cheaper than personal inter-
viewing and a quick sample is large and widely 
dispersed. For any postal survey regardless of the 
sample size, you must allow at least six weeks for 
the first wave of questionnaires to be returned and 
another four weeks for each successive mail-
ing. As with telephone interviewing, a postal sur-
vey is useful if your respondents are widely 
distributed. However, the lack of personal contact 
between the respondent and the researcher, the 

design and layout of the questionnaire is all 
important (Mathers, & Amanda, 2009).  

In this study, the questionnaire used was 
the adoption questionnaire from Darmawangsa 
(2018) study with 54 item statements and Cron-
bach Alpha's 0.9. The attitude questionnaire uses 
a Likert 5 scale that is Very Setuju (SS) with a 
score of five, Agree (S) with a score of four, 
Neutral (N) with a score of three, Disagree (TS) 
with a score of two, and Strongly Disagree (STS) 
with a score one. 

 
Table 1. Statement of attitude indicators for 
physics 

Variable Indicator 

Attitudes towards 
science courses 

Social implications of 
physics 

Normality of scientists 

Attitude towards inquiry in 
physics 

The data analysis used in this study is 
descriptive statistics and inferential statistics. 
Descriptive statistics used are in the form of mean, 
median, and mode. While inferential statistics used 
are through the normality test, homogeneity test, 
and t-test. All data analysis techniques used are 
assisted with the IBM SPSS Statistics 22.0 
program. 

RESULT AND DISCUSSION 

The renewal of this study is an indicator 
used to describe attitudes towards Physics at 
SMAN 8 Kota Jambi and SMAN 10 Batang 
Hari. The indicators used are the social implant, 
the normality of the scientist, and the attitude 
towards investigations in physics originating from 
the research of Fraser. Applied in Indonesian and 
conducted by Darmawangsa (2018) has a Cron-
bach alpha value of 0.9. 

Social Implications of Physics 
The results of attitude indicators on the 

social implications of physics are in the Table 2. 
 
Table 2. Indicator of social implications for the 
attitude of physics at SMAN 8 Batang Hari 

Range Attitude total % Min Max 
5.0 - 9.0 Not very 

good 
1 0.6 

9.00 25.00 
9.1 - 13.0 Not good 7 4.0 

13.1 - 17.0 Pretty 
good 

71 40.8 

17.1 - 21.0 Well 76 43.7 
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21.1 - 25.0 Very good 19 10.9   

 
Based on Table 2. shows that the social 

implications of physics are 174 respondents with a 
good dominant. It can be seen in the Table 2 that 
the data is 43.7% in the good category. Then a 
very bad attitude is 0.6%, bad attitude 4.0%, good 
attitude 40.8%, and very good attitude is 
43.7%. So it can be said that the social implica-
tions of physics at SMAN 8 Jambi City predomi-
nantly occur. 

 
Table 2b. Indicator of social implications for the 
attitude of physics at SMAN 10 Batang Hari 

Range Attitude total % Min Max 

5.0 - 9.0 Not very 
good 

10 0.6 

10.0
0 

23.00 
9.1 - 13.0 Not good 89 4.0 

13.1 - 17.0 Pretty 
good 

50 40.8 

17.1 - 21.0 Well 2 43.7 

21.1 - 25.0 Very good 10 10.9   

 
For indicators of social implications at 

SMAN 10 Batang Hari with 151 respondents, the 
dominant is not good with a percentage of 
58.9%. The results of the attitude are not very 
good at 6.6%, 33.1% for the category is quite 
good, 1.3% for good. Staying at SMAN 10 Batang 
Hari, the attitude of the social implications of 
physics is not good. 

The results of the data in Table 2 show the 
results of the indicators of social implications of 
SMAN 8 Jambi City are more dominant with this 
attitude category is quite good, and for SMAN 10 
Batang Hari the dominant attitude is not 
good. With the number of students who answered 
the indicators of social implications in SMAN 8 
Jambi City more than the SMAN 10 Batang Hari, 
76 and 2. The social implications of physics show 
how the effects and effects of physics in social life 
(Astalini, Kurniawan & Sumaryanto, 2018) The 
social implications of physics can be done during 
the learning process, such as discussion with 
question and answer in the classroom, when 
practicing the cooperation between students and 
students and students and teachers. At SMAN 8 
Jambi City has a pretty good impact on the attitude 
of physics in its social life, compared to SMAN 10 
Batang Hari has a bad impact on social life. Social 
implications can be seen by the existence of an 
independent attitude and cooperation in learning. 
In independent learning, students are required to 
care about knowing things they have not yet 
known (Ellianawati & Wahyuni, 2010). 

Normality of Scientists 
The results of attitude indicators towards 

the normality of scientists are in the Table 3a. 
 
Table 3a. Indicator of normality of scientists 
towards physics at SMAN 8 Kota Jambi 
Range Attitude Total % Min Max 

5.0-9.0 Not very 
good 

6 3.4 

10.00 24.00 
9.1-13.0 Not good 107 61.5 

13.1-17.0 Pretty 
good 

58 33.3 

17.1-21.0 Well 3 1.7 
21.1-25.0 Very good   

On the indicator of the normality of 
scientists found in Table 3a. is for SMAN 8 Kota 
Jambi there are 174 respondents with a more 
dominant result which is bad attitude where there 
is 61.5%. Then for a very bad attitude is 3.4%, the 
attitude is quite good 33.3%, there is a good 
attitude 1.7%, and for a very good attitude is 0%. 

Table 3b. indicator of the normality of scientists 
towards physics at 10 Batang Hari High School 
Range Attitude Total % Min Max 

5.0-9.0 Not very 
good 

10 6.6 

10.00 23.00 
9.1-13.0 Not good 89 58.9 

13.1-17.0 Pretty 
good 

50 33.1 

17.1-21.0 Well 2 1.3 
21.1-25.0 Very good   

 
For the Table 3b is the data of SMAN 10 

Batang Hari with the number of respondents 151 
who produced 58.9% is a normal attitude of 
scientists who are not good. Then following the 
normality of the scientist's data is quite good with a 
number of 33.1%, the attitude is not very good is 
6.6%, and the attitude of the normality of a good 
scientist is 1.3 %. 

In Table 3 shows the results of the 
indicators of the normality of scientists from SMAN 
8 Kota Jambi and SMAN 10 Batang Hari 
dominantly in the bad category. Indicators of 
normality of scientists at SMAN 8 Jambi City had 
more respondents than SMAN 10 Batang Hari, 
107 and 89. Normality of scientists is an attitude 
that is able to solve problems and find new 
discoveries which will then be used as role models 
(Astalini , Kurniawan, Pernda & Pathoni. 2019). If 
this attitude is applied in the classroom, it will help 
students to improve students' criticism of the 
problems to be solved. For example, being able to 
work on the questions given by the teacher in easy 
ways. What happened at SMAN 8 Kota Jambi and 
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SMAN 10 Batang Hari is that the attitude of 
normality of scientists to physics shows a bad 
attitude. This happens because students assume 
that life as a scientist is a life that is always 
surrounded by impossible things. Ideally, a 
scientist is seriously pursuing the scientific world 
(Maftukhin, 2015). 

 
Attitudes towards Investigation in Physics 

The results of attitude indicators towards 
investigations in physics are found in the Table 
4.a. 

Table 4a.  Attitude indicator towards investigation 
in physics at SMAN 8 Kota Jambi 
Range Attitude Total % Min Max 

9.0 -16.2 Not very 
good 

4 2.3 

21.00 43.00 

16.3 - 23.4 Not good 67 38.5 
23.5 - 30.6 Pretty 

good 
94 54.0 

30.7 - 37.8 Well 9 5.2 
37.9 - 45.0 Very 

good 
  

 
While the attitudes towards inquiry in 

physics are found in Table 4a with the number of 
respondents being 174. With the results of attitu-
des towards the dominant physics investigation, 
the attitude is quite good with percent 54.0%. then 
followed by bad attitude data that is 38.5%, 
attitude towards investigation in good physics is 
5.2%, and in this attitude also does not have 
percent for a very good attitude. 
 
Table 4b. Indicator of attitude towards 
investigations in physics at SMAN 10 Batang Hari 
Range Attitude Total % Min Max 

9.0 -16.2 Not very 
good 

1 0.7 

10.00 43.00 

16.3 - 23.4 Not good 10 6.6 
23.5 - 30.6 Pretty 

good 
76 50.3 

30.7 - 37.8 Well 55 36.4 
37.9 - 45.0 Very 

good 
9 6.0 

 
For Table 4b, that is the attitude towards 

inquiry in physics with the number of respondents 
151. The results of this attitude towards investi-
gations in physics which have the most or the most 
dominant results are fairly good attitudes, namely 
50.3%. Then there is an attitude towards inquiry in 
physics which is a good attitude with a value of 
36.4%, an attitude that is not good 6.6%, a very 
good attitude which is 6.0% and a very bad 
attitude is 0.7%. 

In Table 4 shows the results of students' 
attitudes toward physics with indicators of inves-
tigation in physics from SMAN 8 Kota Jambi and 
SMAN 10 Batang Hari dominantly with fairly good 
categories. Indikator attitudes toward the inquiry in 
physics at SMAN 8 Jambi City more than 10 
Batang Hari SMAN namely 94 and 76. The attitude 
towards inquiry in physics is the action of students 
in solving problems or problems in physics 
(Astalini, Kurniawan, Perdana & Pathoni, 
2019). So that we know the attitude of students is 
quite good in investigating problems in physics at 
the High School. This is indicated by the existence 
of scientific attitudes held by students. Scientific 
attitude is very meaningful in social interaction, 
science, and technology (Gani, & Safitri, 2016) 

CONCLUSION  

 
Based on the results of the study, attitudes 

based on indicators of social implications, scientist 
normality, and attitudes towards physics investi-
gations conducted at SMAN 8 Jambi City with the 
physics attitudes at SMAN 10 Batang Hari can be 
concluded that the results shown are different from 
the results of the category and the large number of 
respondents. So that there are different conditions 
from the two SMAs. This comparison also shows 
that SMAN 8 Kota Jambi shows a better attitude 
seen from the percentage and number of 
respondents. 

REFERENCES 

Arief, M. K., & Utari, S. (2015). Implementation of Levels 
of Inquiry on Science Learning to Improve Junior 
High School Student’ S Scientific Literacy 
Penerapan Levels of Inquiry Pada Pembelajaran 
Ipa. Jurnal Pendidikan Fisika Indonesia, 11(2), 
117–125. https://doi.org/10.15294/jpfi.v11i2.4233. 

Astalini, A., Kurniawan, D. A., & Sumaryanti, S. (2018). 
Sikap siswa terhadap pelajaran fisika di sman 
kabupaten Batanghari. JIPF (Jurnal Ilmu 
Pendidikan Fisika), 3(2), 59-64. 

Astalini, A., Kurniawan, D. A., Perdana, R., & Pathoni, 
H. (2019). Identifikasi sikap peserta didik terhadap 
mata pelajaran fisika di sekolah menengah atas 
negeri 5 Kota Jambi. UPEJ Unnes Physics 
Education Journal, 8(1), 34-43.  

Bruce, N., Daniel, P., and Debbi, S,. (1955). Quantitative 
Methods for Health Research A Practical 
Interactive Guide to Epidemiology And Statistics. 
England: Britis Library. 

Cohen, L., Manion, L., & Morrison, K. (2013). Research 
Methods in Education United Kingdom, United 
Kingdom: Routledge. 

Creswell, J. W. (2012). Educational Research Planning, 
Conducting and evaluating quantitative dan 

https://doi.org/10.15294/jpfi.v11i2.4233


Tanti et al. - Attitude for Physics: The Condition of High School Students 131 

qualitative research. Lincoln: University of 
Nebraska. 

Creswell, J. W. (2015). Educational Research Planning, 
Conducting and evaluating quantitative dan 
qualitative research. Lincoln: University of 
Nebraska 

Darmawangsa R. (2018). Pengembangan Instrument 
Sikap Siswa Sekolah Menengah Atas Terhadap 
Mata Pelajaran Fisika. Jurnal Pendidikan Fisika, 6 
(1),107-114. https://doi.org/10.26618/jpf.v6i1.1136. 

Ellianawati, E., & Wahyuni, S. (2010). Pemanfaatan 
model self regulated learning sebagai upaya 
peningkatan kemampuan belajar mandiri pada 
mata kuliah optik. Jurnal Pendidikan Fisika 
Indonesia, 6(1), 35-41. https://doi.org/10.15294/ 
jpfi.v6i1.7329. 

Gani, A., Safitri, R., & Saminan, N. F. (2016, January). 
The Study of High School Student’s Scientific 
Attitudes on Learning Heat and Temperature with 
Cooperative Inquiry Labs Model. Proceeding of 
International Conference on Teacher Training and 
Education. 1(1). Surakarta: FKIP UNS. 

Gerald, B. (2018). A Brief Review of Independent, 
Dependent and One Sample. International Journal 
of Applied Mathematics and Theoretical Physics, 
4(2), 50–54. https://doi.org/10.11648/j.ijamtp. 
20180402.13. 

Gougoulakis, P. (2017). Educating Scientists Philosophy 
and Practice of University Pedagogy. Academia 
journal, 7(8), 35-75. https://doi.org/10.26220/ 
aca.2794. 

Heridiansyah, J. (2012). Pengaruh advertising terhadap 
pembentukan brand awareness serta dampaknya 
pada keputusan pembelian produk kecap pedas 
ABC (studi kasus pada konsumen pengguna 
kecap pedas abc di kota semarang). Jurnal STIE 
Semarang (Edisi Elektronik), 4(2), 53-73. 
Retrieved from http://jurnal3.stiesemarang.ac.id/in 
dex.php/jurnal/article/view/168/138. 

Juita, J. (2020). Identifikasi Konsentrasi Belajar di SMAN 
8 Kota Jambi. Schrödinger: Journal of Physics 
Education, 1(1), 24-29. https://doi.org/10.37251/ 
sjpe.v1i1.34. 

Khoiri, N., Hindarto, N., & Sulhadi, S. (2011). 
Pengembangan perangkat pembelajaran fisika 
berbasis life skill untuk meningkatkan minat 
kewirausahaan siswa. Jurnal Pendidikan Fisika 
Indonesia, 7, 84–88. https://doi.org/10.15294/jpfi.v 
7i2.1077. 

Kurniawati, I. D., Wartono, & Diantoro, M. (2014). 
Pengaruh Pembelajaran Inkuiri Terbimbing 
Integrasi Peer Instruction Terhadap Penguasaan 
Konsep dan Kemampuan Berpikir Kritis Siswa. 

Jurnal Pendidikan Fisika Indonesia, 10(1), 36–46. 
https://doi.org/10.15294/jpfi.v10i1.3049.    

Maftukhin, M. (2015). Ilmuan, etika dan strategi 
pengembangan ilmu pengetahuan di Indonesia 
[Scientists, ethics and science development 
strategy in Indonesia]. Episteme Jurnal 
Pengembangan Ilmu Keislaman, 10(1), 200–226. 
https://doi.org/10.21274/epis.2015.10.1.199-226  

Mathers, N., & Amanda, H. 2009. Surveys and 
Questionnaires. East Midlands: National Instutude 
For Health Research. 

Mishkin, H., Wangrowicz, N., Dori, D., & Dori, Y. J. 
(2016). Career Choice of Undergraduate 
Engineering Students. Procedia - Social and 
Behavioral Sciences, 228(June), 222–228.  
https://doi.org/10.1016/j.sbspro.2016.07.033. 

Sekar, P. S., & Mani, S. D. S. M. (2014). Science 
Attitude of Higher Secondary Biology Students. 
Indian Journal of Applied Research, 3(9), 178–
179.https://doi.org/10.15373/2249555x/sept2013/5
6. 

Suciyati, S., & Masrita, M. (2020). Kemampuan Siswa 
Pendidikan Anak Usia Dini Dalam Mengenal 
Bilangan. Journal of Basic Education Re-
search, 1(1), 36-40. https://doi.org/10.37251/jber.v 
1i1.35. 

Papadiamantaki, Y., Fragoulis, G., & Soroliou., E. 
(2016). Student Engagement in Higher Education: 
Participation in Greek Student Elections. Acade-
mia journal, 6(1), 198-220. https://doi.org/10.2622 
0/aca.2300. 

Rahman, M. M. (2019). Secondary School Students 
Attitude Towards Junior School Certificate (Jsc) 
Examination in Bangladesh. International Journal 
of Education, 11(2), 161. https://doi.org/10.17509/ 
ije.v11i2.14746. 

Rif’ati, D. H. (2015). Developing of electronic teaching 
material based on mobile learning in the wave 
subjects pengembangan bahan ajar elektronik 
berbasis mobile learning pada matakuliah 
gelombang. Jurnal Pendidikan Fisika Indonesia, 
11(2), 142–147. https://doi.org/10.15294/ jpfi.v11i 
2.4231. 

Rokhmah, A., Sunarno, W., & Masykuri, M. (2018). 
Science Literacy Indicators in Optical Instruments 
of Highschool Physics Textbooks Chapter. Jurnal 
Pendidikan Fisika Indonesia, 13(1), 19–24. 
https://doi.org/10.15294/jpfi.v13i1.8391. 

Şener, N., Türk, C., & Taş, E. (2015). Improving Science 
Attitude and Creative Thinking through Science 
Education Project: A Design, Implementation and 
Assessment. Journal of Education and Training 
Studies, 3(4), 57–67. https://doi.org/10.11114/ jets 
.v3i4.771. 

Subali, E., & Wahyuni, S. (2010). Pemanfaatan Model 
Self Regulated Learning Sebagai Upaya 
Peningkatan Kemampuan Belajar Mandiri Pada 
Mata Kuliah Optik. Jurnal Pendidikan Fisika 
Indonesia, 6(1), 35–39. https://doi.org/10.15294/ 
jpfi.v6i1.1100 . 

Susilawati, A., Hernani, H., & Sinaga, P. (2017). the 
Application of Project-Based Learning Using Mind 
Maps To Improve Students’ Environmental 
Attitudes Towards Waste Management in Junior 
High Schools. International Journal of Education, 
9(2), 120. https://doi.org/10.17509/ije.v9i2.5466. 

Suyidno, N., Yuanita, L., Prahani, B. K., & Jatmiko, B. 
(2018). Effectiveness of creative responsibility 
based teaching (CRBT) model on basic physics 
learning to increase student’s scientific creativity 

https://doi.org/10.26618/jpf.v6i1.1136
https://doi.org/10.15294/%20jpfi.v6i1.7329
https://doi.org/10.15294/%20jpfi.v6i1.7329
https://doi.org/10.11648/j.ijamtp.%2020180402.13
https://doi.org/10.11648/j.ijamtp.%2020180402.13
https://doi.org/10.26220/%20aca.2794
https://doi.org/10.26220/%20aca.2794
http://jurnal3.stiesemarang.ac.id/in
https://doi.org/10.37251/%20sjpe.v1i1.34
https://doi.org/10.37251/%20sjpe.v1i1.34
https://doi.org/10.15294/jpfi.v
https://doi.org/10.21274/epis.2015.10.1.199-226
https://doi.org/10.15373/2249555x/sept2013/56
https://doi.org/10.15373/2249555x/sept2013/56
https://doi.org/10.37251/jber.v
https://doi.org/10.2622
https://doi.org/10.17509/%20ije.v11i2.14746
https://doi.org/10.17509/%20ije.v11i2.14746
https://doi.org/10.15294/%20jpfi.v6i1.1100
https://doi.org/10.15294/%20jpfi.v6i1.1100
https://doi.org/10.17509/ije.v9i2.5466


132  Jurnal Pendidikan Fisika Indonesia 17 (2) (2021) 126-132 

and responsibility. Journal of Baltic Science 
Education, 17(1), 136. https://dx.doi.org/10.33225/ 
jbse/18.17.136. 

Veloo, A., Nor, R., & Khalid, R. (2015). Attitude towards 
physics and additional mathematics achievement 

towards physics achievement. International Edu-
cation Studies, 8(3), 35-43. http://dx.doi.org/10.55 
39/ies.v8n3p35.

 

https://dx.doi.org/10.33225/
http://dx.doi.org/10.55

