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Abstract: The andragogy approach is learning that directs students to independently 
solve problems. Students' low solving skills can be seen from the lack of student 
activity in the learning process resulting in low learning outcomes. The aim of the 
research is to determine the effect of the andragogy approach on students' problem 
solving skills in biology learning. The method used is quasi experimental. The 
research design is a pretest-posttest nonequivalent control group design. The 
research population was biology teachers in class XI and class XI high school 
students, totaling 239 people. The sample used a purposive sampling technique with 
a total of 144 students. Data on problem solving skills using case study questions and 
teacher interviews. Data analysis used the normalized gain test and independent 
sample t-test. The results of data analysis show that there is a significant difference 
between the average N-gain with a result of P = 0.001. The teacher's perspective 
shows that the andragogy approach improves students' problem solving skills. The 
research conclusion is that there is an influence of the andragogy approach on 
students' problem solving skills in biology learning. 
 
Keywords: Andragogy; Problem solving skills; Teacher perspective. 

  

Introduction 
  

In the world of education, to gain understanding 
and knowledge related to a science, different methods 
and treatments are needed according to the character 
and level of understanding of learning according to the 
age of the students. Adult people will be ready to learn 
if the learning material is appropriate to what they need 
(Kamil, 2007). In formal education, andragogy is often 
used in the learning process at the secondary and upper 
level of education (Hiryanto, 2017). 

Based on observations made at SMA Negeri 3 
Banda Aceh, teachers still use a pedagogical approach 
and the learning process still focuses on the teacher, 
students only pay attention to what is conveyed. 
Continuous use of the Teacher Centered Learning model 
will make learning boring, because learning is one-way 
so students become passive (Puryanti & Maryamah, 
2015 in Widyanto & Vienlentia, 2022). The problem 
solving skills of students at SMA Negeri 3 Banda Aceh 

are still low. Therefore, students' problem solving skills 
need to be trained in the learning process. Teachers in 
the field of biology study stated that students still lack 
focus during the learning process, so that when the 
teacher asks questions or problems, students have 
difficulty finding solutions to problems in the learning 
material. 

Programme for International Student Assesment 
(PISA) reported that the problem-solving abilities of 
Indonesian students are still relatively low compared to 
other member countries (Ilmi, 2019). To overcome this 
problem, learning is carried out by improving problem 
solving skills through an andragogy approach by 
providing test instruments in the form of case study 
questions. Problem-based learning can involve 
individuals in logical and critical thinking, the use of 
analogies and divergent thinking. Therefore, problem-
based learning is a learning model that supports 
learning activities in an effort  improve problem-solving 
abilities in biology learning (Jayanti et al., 2018). 

https://doi.org/10.29303/jppipa.v10i3.6884
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Learning is directed at target conditions that emphasize 
improving life, providing skills and abilities to solve 
problems (Hiryanto, 2017 in Nudiati et al., 2023). 

Problem solving skills are one of the important 
skills that students must have in the 21st century 
(Hidayatulloh et al., 2020). This is because through 
problem solving skills, new experiences can be 
promoted in students by finding solutions and problem 
solving processes (Lismayani & Mahanal, 2017). 
Developing problem solving skills in students can have 
a positive impact on other skills such as science process 
skills (Yulianti & Khanafiyah, 2012); critical thinking 
skills (Zunanda & Sinulingga, 2015); communication 
skills (Yavuz & Guzel, 2020); scientific literacy 
(Thummathong & Thathong, 2016); and 
entrepreneurship skills (Kim et al., 2018), so that 
developing students problem solving skills is an 
important thing for teachers to do, especially in the 
learning process. According to the problem solving 
stages, students are expected to be able to identify what 
is known and what they want to look for in the problem, 
then make a plan by choosing the equation that will be 
used, then enter the known value and calculate it 
mathematically until they find the answer to the 
problem. The final step is checking again. (Polya, 2004 
dalam Arsyad et al., 2022).  The problem solving process 
is suitable to be applied in science learning because it can 
improve students ability to think logically, critically, 
creatively and innovatively (Sukmasari & Rosana, 2017). 

Andragogy is learning based on experience 
(Morrison & McCutheon 2019). Andragogy is not only 
how adult education is, but also how the learning 
process is received by adults. Andragogy is also a 
continuation of the pedagogical approach where 
andragogy contributes more to adult self-education 
(Loeng, 2018). Andragogy brings adults to be involved 
in the learning process and have experience as a learning 
resource, so that they can be oriented towards problem 
focused learning (Carpenter & Linton, 2016). Andragogy 
focuses on the characteristics of adults which include 
self-concept, orientation, and readiness to learn from 
experience, where andragogy learning focuses on adult 
learning needs but the teacher is still a facilitator (Lynch 
et al., 2021). The andragogy approach can develop 
students' self-confidence in the world of education 
without any coercion, so this approach emphasizes self-
awareness and independence in the learning process 
(Ulum & Hadawiah, 2022). Education in Ukraine 
discusses how to scientifically reflect on the problems of 
adult learning and education. In fact, Ukraine is a 
country that was preceded by the activities of 

educational institutions for adults or directly 
implemented the andragogical approach in education in 
the 19th century (Thymchuk et al., 2022). 

Students are expected to be guided to know what 
they need and be responsible for their own learning. 
With the andragogy approach, teachers also play a role 
in supporting students' ability to mature in thinking and 
be independent (Johnson et al., 2022). Professors who 
apply the andragogy concept say that teaching carried 
out using an andragogy approach influences how 
educators understand learning motivation problems 
experienced by students, both intrinsically and 
extrinsically (Putri & Elihami, 2021).  

 

Method 
  

The method used in this research is the Quasi 
Experimental method. The research design used was 
Nonequivalent Control Group Design, with pre-test 
post-test type. In the experimental group, learning used 
an andragogy approach through the discussion method 
by providing case study questions to see students' 
problem solving skills (Problem Based Learning). In the 
control group, learning used a conventional approach 
(pedagogy/lecture). The research design can be seen in 
Table 1. 

 
Table 1. Research Design  
Class Pretest Treatment Postest 

A Oa1 X1 Oa2 

B Ob1 X2 Ob2 

Description: 
A : experiment 
B : control 
Oa1 : pretest experiment 
Ob1 : pretest control 
X1 : treatment experiment (andragogy) 
X2 : treatment control (pedagogy) 
Oa2 : postest experiment 
Ob2 : postest control 

 
The research was conducted at SMA Negeri 3 

Banda Aceh. This research was conducted in May 2023 
in the 2023/2024 academic year. The population in this 
study was class XI students consisting of 7 classes 
totaling 239 students (Table 2). 

Sampling was carried out using purposive 
sampling technique. Of the 7 classes, 4 classes were 
selected with a total of 144 students who were 
determined based on obtaining an average score that 
was close to (Table 3).
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Table 2. Research population 
Class Mipa 1 Mipa 2 Mipa 3 Mipa 4 Mipa 5 Mipa 6 Mipa 7 

Biology average score 93.20 93.2 92.25 93.24 92.51 88.51 88.83 

 
Table 3. Research Sample  
 Class Number of students Average score 

Control Mipa 1 34 93.20 
Mipa 5 37 92.51 

Experiment Mipa 3 37 92.25 

Mipa 4 36 93.24 

The instrument used in this research is a problem 
solving test instrument in the form of case study 
questions totaling 10 questions at level C5 (evaluating). 
The material used is cell division. The aim is to measure 
students' initial abilities (Pretest). These questions are 
also given during Postets. 

The hypothesis test used in this research is the 
Normalized gain test which aims to determine the 
significant difference between the experimental class 
posttest scores and the control class posttest scores. Then 
an Independent Sample t-test was carried out which 
aims to find out whether there is a difference in the 
average andragogical approach to students' problem 
solving skills. if the sig value <0.05, Ho is rejected and 
Ha is accepted, which means there is a difference in the 
average treatment of the dependent variable. 
 

Result and Discussion 
 

Based on the results of research at SMA Negeri 3 
Banda Aceh, data on problem solving skills was 
obtained which is presented in Figure 1. 

 

 
Figure 1. Average Score of Students Problem Solving Skills 

 
Based on Figure 1, the average posttest score in the 

experimental class which applies the andragogy 
approach is higher than the average posttest score in the 
control class. The average pretest score for the 
experimental class and control class shows that students 
have the same initial abilities. The pretest scores in the 
experimental and control classes were included in the 

quite good category. Average posttest score in the 
experimental class is included in the good category, 
while the posttest score in the control class is included in 
the quite good category. Problem solving abilities can be 
seen as one of the learning processes and outcomes 
(Davita & Pujiastuti, 2020).  

The problem based learning model is a learning 
model that focuses on students, by directing students to 
become independent learners and actively involved in 
group learning, so that it can help students to develop 
thinking skills in finding solutions to problems until a 
solution is obtained for a problem, rational and 
authentic (Pitriah et al., 2018). The learning system for 
adult students can be directed into various forms of 
learning activities according to their needs and the need 
for the learning resources and materials, such as 
discussion groups (Hiryanto, 2017). Students who are 
invited to discuss, interact and dialogue will be able to 
consturct the concepts and rules of knowledge they 
learn. Students are accustomed to having different 
opinions so that they become intelligent and critical 
figures. The learning process for adults places more 
emphasis on techniques that tap into their experiences, 
such as discussion groups and the case method 
(Nainggolan et al., 2017). The average score of students' 
problem solving skills according to the problem solving 
skills indicators is presented in Figure 2. 

 
Figure 2. Average Score of Students Problem Solving Skills 

According to Indicators 
 

Based on Figure 2, the average score of students' 
problem solving skills on the indicator of understanding 
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problems in the control class and experimental class is in 
the very capable category. Indicators of planning 
completion, the control class is in the capable category 
and the experimental class is in the very capable 
category. In the problem solving indicator, the control 
class and the experimental class are in the very capable 
category, while in the evaluating indicator, the control 
class and the experimental class included in the very  
capable category. This shows that there was a higher 
increase in scores in the experimental class compared to 
the control class based on scores on problem solving 
indicators.  

The Indicators of the problems that are easily 
mastered by students (Hidayatulloh et al., 2020). 
Evaluating indicators make students more careful in 
responding and concluding on solving problems (Yanti  
et al., 2016). The main factor that causes students 
problem solving skills to be in the good category is 

because students have been accustomed to solving 
problems during the learning process. So that students 
get used to actively discovering their own knowledge 
and experiences while still being guided by the teacher 
(Palennari et al., 2021). Students are expected to be 
guided to know what they need and be responsible for 
their own learning. Adults have a clear understanding 
of their abilities and desires to achieve (Bright, 2020).  

Based on statistical tests and increasing scores on 
indicators of problem-solving skills in the experimental 
class, it shows that the andragogy approach has a good 
and quite effective impact on students learning 
experiences in improving problem solving skills. The 
influence of the andragogy learning theory approach on 
the ability to solve problems (Rosania et al., 2019). 
Statistical tests were carried out, namely the N-gain test, 
normality test, homogeneity test and hypothesis test 
with the results presented in Table 4. 

 
Table 4. Research average different test 
Class N-gain Normality test 

Homogenity test 
t test*** 

posttest Pretest Postest t  Sig 

Experiment 60.9 .200 .200 .978 7.310 .001 
Control 13.2 .179 .179    

Based on the N-gain test data in Table 4, the 
experimental class is included in the medium category. 
Meanwhile, the control class is included in the low 
category. Based on the posttest scores between the 
experimental class and the control class, there is a 
significant difference in scores, this shows that there has 
been an increase in problem solving skills in the 
experimental class. Based on normality tests in the 
experimental and control classes, it was found that the 
data were normal. The homogeneity test in the 
experimental and control classes stated that the data was 
homogeneous. The independent sample t-test 
hypothesis test showed that there was a difference in the 
average treatment of the dependent variable, which 
means that the hypothesis was accepted. Based on the 
results of statistical analysis, the impact of the 
andragogical approach has an influence on students' 
problem-solving skills. 
 

Conclusion 
  

Based on the results of the research and discussions 
the andragogical approach to the problem-solving skills 
of high school students in biology learning shows good 
results, so that the andragogical approach can be 
implemented in biology learning. 
 
Acknowledgments 

Farza Safirda of the Biology Education, Faculty of Teacher 
Training and Education, Syiah Kuala University, prepared this 

journal article based on the report The Influence of The 
Andragogy Approach on The Problem Solving Skills of High 
School Students in Biology Learning. The opinions expresses 
here in are those of the authors and do not necessarily reflect 
the views of funding agency. 
 
Author Contributions 
Conceptualization, F. S, H. R, W. A; methodology, F. S; 
software, F. S; validation, H. R, W. A, I. H, S; formal analysis, 
F. S, H. R, W. A; investigation, F. S; resources, F. S; data 
curation, F. S, H. R, W. A; writing—original draft preparation, 
F. S; writing—review and editing, F. S, H. R, W. A; 
visualization, F. S; supervision, I. H, S; project administration, 
F. S; funding acquisition, F. S. All authors have read and agreed 
to the published version of the manuscript. 
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest. 

 

References  

 
Arsyad, Z., Santoso, U. T., & Wati, M. (2022). Profil 

Keterampilan Pemecahan Masalah Peserta Didik 
SMP. Jurnal Ilmiah Pendidikan Fisika, 6(3), 629-636. 
https://doi.org/10.20527/jipf.v6i3.6683  

Bright, A. C. (2020). Making Instant Adjustments in 
Online Journalism Education: Responding to 
Continuous Needs Assessments in Asynchronous 

https://doi.org/10.20527/jipf.v6i3.6683


Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 1134-1139 
 

1138 

Courses. Online Learning Journal, 24(2), 245-253. 
https://doi.org/10.24059/olj.v24i2.2034    

Carpenter, J. P. & Linton, J. N. (2016). Edcamp 
Unconferences: Educators Perspectives on an 
Untraditional Professional Learning Experience. 
Teaching and Teacher Education, 57(1), 97-108. 
https://doi.org/10.1016/j.tate.2016.03.004  

Davita., Clara, P. W. & Pujiastuti, H. (2020). Analisis 
Kemampuan Pemecahan Masalah Matematika 
Ditinjau dari Gender. Jurnal Matematika Kreatif-
Inovatif, 11(1), 110–17. 
https://doi.org/10.15294/kreano.v11i1.23601  

Hidayatulloh, R., Suyono., & Azizah, U. (2020). Analisis 
Keterampilan Pemecahan Masalah Siswa SMA 
Pada Topik Laju Reaksi. Jurnal Penelitian Pendidikan 
Sains, 10(1), 1899-1909. 
https://doi.org/10.26740/jpps.v10n1.p1899-1909  

Hiryanto, H. (2017). Pedagogi, Andragogi, dan 
Heutagogi serta Implikasinya dalam 
Pemberdayaan Masyarakat. Dinamika Pendidikan, 
22(1), 1-19. Retrieved from 
https://journal.uny.ac.id/index.php/dinamika-
pendidikan/article/view/19771  

Ilmi, A. R. M. (2019). Model Pembelajaran Creative 
Problem Solving (CPS) Untuk Meningkatkan 
Performa Pemecahan Masalah Siswa. Jurnal 
Rekayasa, Teknologi, dan Sains, 3(1), 34-41. 
https://doi.org/10.33024/jrets.v3i1.1135     

Jayanti, M. I. & Fahruddin. (2018). Pembelajaran 
Berbasis Masalah dengan Pendekatan Andragogi 
sebagai Upaya Mengoptimalkan Kemampuan 
Berpikir Kritis Mahasiswa Calon Guru Biologi. 
Jurnal Pendidikan Biologi, 2(4), 64-72. 
https://jurnalfkip.unram.ac.id/index.php/Semna
sBIO/article/view/641  

Johnson, C. C., Walton, J. B., Strickler, L. & Elliot, J. B. 
(2022). Online Teaching in K-12 Education in The 
United States: A Systematic Review. Educational 
Research Journal, 20(10), 1-59. 
https://doi.org/10.3102/00346543221105550  

Kamil, M. (2007). Teori Andragogi Ilmu dan Aplikasi 
Pendidikan. Bandung: Impreal Bakti Utama. 

Kim, J.Y., Choi, D.S., Sung, C.S., & Park, J.Y. (2018). The 
Role of Problem-Solving Ability on Innovative 
Behavior and Opportunity Recognition in 
University Students. Journal of Open Innovation: 
Technology, Market, and Complexity, 4(1), 1-13. 
https://doi.org/10.1186/s40852-018-0085-4  

Lismayani, I., & Mahanal, S. (2017). The Correlation of 
Critical Thinking Skill and Science Problem Solving 
Ability of Junior High School Students. Jurnal 
Pendidikan Sains, 5(3), 96–101. 
http://dx.doi.org/10.17977/jps.v5i3.10338  

Loeng, S. (2018). Various Ways of Understanding 
the Concept of Andragogy. Cogent Education, 5(1), 

1-15. 
https://doi.org/10.1080/2331186X.2018.1496643   

Lynch, M., Sage, T., Hitchcock, L. I. & Sage, M. (2021). A 
Heutagogical Approach for The Assessment of 
Internet Communication Technology (ICT) 
Assignments in Higher Education. Internation 
Journal of Educational Technology in Higher Education, 
18(55), 1-16. https://doi.org/10.1186/s41239-021-
00290-x    

Morrison, D. & McCutheon, J. (2019). Empowering 
Older Adults’ Informal, Self- Directed Learning: 
Harnessing the Potential of Online Personal 
Learning Networks. Research and Practice in 
Technology Enhanced Learning, 14(10), 1-16. 
https://doi.org/10.1186/s41039-019-0104-5  

Nainggolan, E., Mariah, S. H. & Kurniawan, F. (2017). 
Internalisasi Asumsi Pembelajaran Andragogi pada 
Mata Kuliah Statistik. Jurnal Keluarga Sehat 
Sejahtera, 15(1), 1-14. 
https://doi.org/10.24114/jkss.v15i29.7163  

Nudiati, D., Hasanah, V. R., Maesaroh, T. S., Nuraeni, R., 
& Krisnayanti. The Implementation of Online-
Designed Adult Learning in The Online Business 
School (SBO). Jurnal Pendidikan Luar Sekolah (PLS), 
11(1), 23-30. 
https://doi.org/10.24036/spektrumpls.v11i1.1193
76  

Palennari, M., Lasmi., & Rachmawaty. (2021). 
Keterampilan Pemecahan Masalah Peserta Didik: 
Studi Kasus di SMA Negeri 1 Wonomulyo. Jurnal 
Pendidikan dan Pembelajaran Biologi, 5(2), 2018-216. 
https://doi.org/10.33369/diklabio.5.2.208-216  

Pitriah., Sutrio. & Tufik, M. (2018). Pengaruh Model 
Pembelajaran Berbasis Masalah Berbantuan Alat 
Peraga Tiga Dimensi terhadap Hasil Belajar Fisika 
Peserta Didik Tahun Pelajaran 2017/2018. Jurnal 
Pendidikan Fisika dan Teknologi, 4(2), 283–290. 
https://doi.org/10.29303/jpft.v4i2.566  

Polya, G. (2004). How To Solve It: A New Aspect of 
Mathematical Method (Vol. 85). Princeton: University 
Press.  

Puryanti, E. & Maryamah. (2015). Penerapan Metode 
Cooperative Script terhadap Hasil Belajar Siswa 
Kelas V pada Mata Pelajaran SKI di Madrasah 
Ibtidaiyah Nurul Huda Kabupaten Oku Timur. 
Jurnal Ilmiah PGMI, 
1(2).  https://doi.org/10.19109/jip.v1i2.666  

Putri, S. & Elihami, E. (2021). The Concept Andragogy 
and Pedagogy: E-Learning Model During Covid-19 
Pandemic. Jurnal Edukasi Nonformal, 2(1), 18-24. 
https://ummaspul.e-
journal.id/JENFOL/article/view/1345  

Rosania. Y., Mujib. & Suri, F. I. (2019). Pendekatan Teori 
Belajar Andragogi Terhadap Kemampuan 
Menyelesaikan Soal Matematika Ditinjau dari 

https://doi.org/10.24059/olj.v24i2.2034
https://doi.org/10.1016/j.tate.2016.03.004
https://doi.org/10.15294/kreano.v11i1.23601
https://doi.org/10.26740/jpps.v10n1.p1899-1909
https://journal.uny.ac.id/index.php/dinamika-pendidikan/article/view/19771
https://journal.uny.ac.id/index.php/dinamika-pendidikan/article/view/19771
https://doi.org/10.33024/jrets.v3i1.1135
https://jurnalfkip.unram.ac.id/index.php/SemnasBIO/article/view/641
https://jurnalfkip.unram.ac.id/index.php/SemnasBIO/article/view/641
https://doi.org/10.3102/00346543221105550
https://doi.org/10.1186/s40852-018-0085-4
http://dx.doi.org/10.17977/jps.v5i3.10338
https://doi.org/10.1080/2331186X.2018.1496643
https://doi.org/10.1186/s41239-021-00290-x
https://doi.org/10.1186/s41239-021-00290-x
https://doi.org/10.1186/s41039-019-0104-5
https://doi.org/10.24114/jkss.v15i29.7163
https://doi.org/10.24036/spektrumpls.v11i1.119376
https://doi.org/10.24036/spektrumpls.v11i1.119376
https://doi.org/10.33369/diklabio.5.2.208-216
https://doi.org/10.29303/jpft.v4i2.566
https://doi.org/10.19109/jip.v1i2.666
https://ummaspul.e-journal.id/JENFOL/article/view/1345
https://ummaspul.e-journal.id/JENFOL/article/view/1345


Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 1134-1139 
 

1139 

Gender. Jurnal Program Studi Pendidikan Matematika. 
8(1), 103-111. 
https://doi.org/10.24127/ajpm.v8i1.1739  

Sukmasari, V. P., & Rosana, D. (2017). Pengembangan 
Penilaian Proyek Pembelajaran Ipa Berbasis 
Discovery Learning untuk Mengukur 
Keterampilan Pemecahan Masalah. Jurnal Inovasi 
Pendidikan IPA, 3(1), 101-110. https://doi.org/ 
10.21831/jipi.v3i1.10468  

Thummathong, R., & Thathong, K. (2016). Construction 
af a Chemical Literacy Test For Engineering 
Students. Journal of Turkish Science Education, 13(3), 
185–198. https://doi.org/10.12973/tused.10179a  

Tymchuk, L., Honchar, M., Medynskyi, S., Bilyk, N., 
Topolnik, Y. & Serheieva, V. (2022). Andragogy in 
Ukraine and Western Europe: Common and 
Different Features Throughout its History. Revista 
Romaneasca Pentru Educatie Multidimensionala 
Journal, 14(1), 419-436. 
https://doi.org/10.18662/rrem/14.1Sup1/559  

Ulum, M. & Hadawiah, L. (2022). Pendekatan 
Andragogi dalam Pembelajaran Maharah Al-
Kitabah di LPBA Nurul Jadid. Al-Fusha: Arabic 
Language Education Journal, 4(2), 37-44. 
https://doi.org/10.36835/alfusha.v4i2.826  

Widyanto, I. P. & Vienlentia, R. (2022). Peningkatan 
Kemampuan Berpikir Kritis dan Hasil Belajar 
Peserta Didik Menggunakan Student Centered 
Learning. Jurnal Pendidikan: Teori, Penelitian dan 
Pengembangan, 7(4), 149-157. 
http://dx.doi.org/10.17977/jptpp.v7i4.15215  

Yanti, N. R., Suharto, B., & Syahmani. (2016). 
Implementasi Model Problem Based Learning 
Berbantuan Tes Superitem terhadap Kemampuan 
Pemecahan Masalah Materi Kelarutan dan Hasil 
Kali Kelarutan. Quantum, Jurnal Inovasi Pendidikan 
Sains, 7(2), 147-155. 
http://dx.doi.org/10.20527/quantum.v7i2.3580  

Yavuz, S., & Guzel, U. (2020). Relationship Between 
Communication Skills and Social Problem Solving 
Skills of Turkish Education Teacher Candidates. 
International Online Journal of Educational Sciences, 
12(1), 299–311. 
https://doi.org/10.15345/iojes.2020.01.018  

Yulianti, D., & Khanafiyah, S. (2012). Penerapan Virtual 
Experiment Berbasis Inkuiri untuk 
Mengembangkan Kemandirian Mahasiswa. Jurnal 
Pendidikan Fisika Indonesia, 8(2), 127–
134.  https://doi.org/10.15294/jpfi.v8i2.2152  

Zunanda, Muhammad. & Sinulingga, K. (2015). 
Pengaruh Model Pembelajaran Berbasis Masalah 
dan Kemampuan Berpikir Kritis terhadap 
Keterampilan Pemecahan Masalah Fisika Siswa 
SMK. Jurnal Pendidikan Fisika, 4(1), 63-
70.  https://doi.org/10.22611/jpf.v4i1.2570  

 
 

https://doi.org/10.24127/ajpm.v8i1.1739
https://doi.org/
http://dx.doi.org/10.21831/jipi.v3i1.10468
https://doi.org/10.12973/tused.10179a
https://doi.org/10.18662/rrem/14.1Sup1/559
https://doi.org/10.36835/alfusha.v4i2.826
http://dx.doi.org/10.17977/jptpp.v7i4.15215
http://dx.doi.org/10.20527/quantum.v7i2.3580
http://dx.doi.org/10.15345/iojes.2020.01.018
https://doi.org/10.15294/jpfi.v8i2.2152
https://doi.org/10.22611/jpf.v4i1.2570

