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Abstract 

The purpose of this study was to investigate students' problem-solving abilities using parabolic motion material 

through the use of formative assessments. The research method adopted is a survey combined with a qualitative 

descriptive analysis. This study was conducted at SMA Muhammadiyah X Surabaya with 123 students as 

respondents, 65 of whom were male and 58 of whom were female. On the parabolic motion material, the 

question instrument is utilized to examine the profile of problem-solving abilities. The results indicated that the 

problem-solving skill profile of X MIPA students at SMAM X Surabaya was low, with 49.94% falling into the 

inadequate category. Female students have a stronger capacity for problem-solving than male students. These 

findings demonstrate that students each possess unique strengths and advantages. Formative assessment has a 

beneficial effect on students' problem-solving abilities when they are exposed to parabolic motion content. 
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INTRODUCTION  

Education is vital to the generational growth of a nation. Today's school system heavily 

relies on the development of 4C skills (Communication, Collaboration, Critical Thinking, and 

Creativity) (Rosyad et al., 2020). Problem-solving competencies are a crucial component of 

21st-century education (Care et al., 2016). The ability to solve problems could be 

characterized by the ability to examine and solve a complex question (Griffin, 2017). 

Problem-solving abilities enable students’ to maximize their knowledge, abilities, and 

confidence when it comes to resolving challenges in their immediate area (Rahmana et al., 

2021).  Physics is one of the disciplines in school that can help students develop problem-

solving skills (Indrawati et al., 2021). 

Physics education is a process of observation and experimentation (Mashuri et al., 

2021). Physics lessons play a critical role in a variety of natural events that occur in everyday 

life; this is strongly tied to technology and the environment (Princess, 2017). One of the 

indicators of successful physics learning is the capacity to comprehend concepts, talents, 

vitality, and problem-solving abilities  (Alieffia et al., 2018a).  Students frequently make the 

error of executing mathematical equations without consideration for the proper ideas and 

understandings (Docktor et al., 2015). Indeed, solving issues in physics classes requires an 

understanding of the nature of concepts and principles, as well as the use of qualitative 

analysis to constrain difficulties through the separation of necessary concepts(Docktor et al., 

2016). 

Learners in Indonesia still have a limited capacity for problem-solving (Alvinda et al., 

2021). This is based on research indicating that learners' ability to solve the physics of 
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parabolic motion matter is still quite low. Majority of students make errors because to the 

nonconformity of their piety in answering the parabolic motion issues (Maharani & Kartini, 

2019). According to research findings, the problem-solving abilities of parabolic motion 

materials are so poor that it is difficult for learners to become adept at solving a particular 

problem (Hartanti et al., 2021). According to earlier studies, learners have trouble solving 

problems and comprehending concepts in parabolic motion. The harmonious research 

indicates that students' ability to think critically about parabolic movement problems is still 

relatively low. Through appropriate assessment, learners' problem-solving abilities can be 

developed (Nur et al., 2020) 

Assessment is the goal of learning, and it is done in a systematic and comprehensive 

manner with the goal of supervising and enhancing the learning process (General et al., 

2017). The learning and assessment processes are inextricably linked in establishing the 

technique that teachers use to deliver learning information to students (Utami, 2016). 

Assessments given by teachers while the learning process takes place can cause some 

problems such as inening assessments that can hinder the conceptual understanding of 

learners. (López-Lozano et al., 2018) This statement also supported by the opinion 

(McCarthy, 2017) that teachers' formative assessments are used solely to determine if 

learners have mastered their content, with no feedback supplied to learners, so that learners 

are unaware of material that has not been grasped. 

Formative assessment is an assessment that can support learners in solving their own 

problems (Amiroh & Kusairi, 2020). The purpose of formative assessment is to motivate and 

optimize learners in carrying out the learning process to achieve mutual understanding. This 

is in accordance with the opinion of formative assessment can provide benefits and feedback 

for teachers and learners in the learning process. Giving feedback for students can provide 

encouragement to learn, while for teachers can be used to design the next learning better 

(Owen, 2016).  

Until now, formative assessment was adopted by several authors to identify students' 

knowledge, such as according to (Hindriyani et al., n.d.) formative assessment showed a 

strong influence and positive impact on the problem-solving ability of DC circuits; 

(Lukitawanti et al., 2020) problem-solving ability on elasticity and Hooke's law material 

showed an increase; (Rosyad et al., 2020) formative assessment has a positive impact on 

student’s motivation and learning outcomes on elasticity materials; (Nur et al., 2020) learning 

accompanied by formative assessment can provide an increase in conceptual mastery and 

motivation to learn legal material. Similar research without formative assessment related to 

problem-solving ability analysis was also adopted by several authors such as (Pratama et al., 

2017; Feribertus Nikat & Latifah, 2017; Hanif Afiat et al., n.d.) work and energy materials; 

(Purnamasari et al., 2017) static fluid material; (Alvinda et al., 2021) material for parabolic 

motion. However, the analysis of problem-solving ability profiles with formative assessments 

reviewed by gender on parabolic motion material has never been reported. This study focuses 

on the differentiating factors of thinking ability and determining problem-solving taken by 

students. Although men and women have different characteristics, teachers must provide 

students with equal opportunities and motivation in learning, so that students do not feel 

different in the learning process. Formative assessment can help teachers identify learning 

according to the needs of students so that they can adapt instruction or feedback to meet those 

needs. It is hoped that the problem-solving ability profile analysis activity can help teachers 

identify problems faced by male and female students in solving physics problems with 

parabolic motion material. 

Based on the description of previous problems, research is needed using formative 

assessments during the learning process with the aim of analyzing learners' problem-solving 

skills in parabolic motion materials using indicators and problem-solving rubrics developed 

by (Docktor et al. 2016). 
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METHOD  
This study employed survey techniques in conjunction with tools for qualitative 

descriptive analysis. The survey enrolled 123 respondents, 65 from the men's class and 58 

from the women's class, at Muhammadiyah X Surabaya High School. The instrument is used 

to develop problem-solving abilities of up to five soals in the form of esai in material with 

parabolic motion. The research follows a three-stage procedure: (1) the preparatory stage, 

which includes the compilation of instruments in the form of problems in line with problem-

solving indicators as data gathering approaches. (2) implementation stages, in which learners' 

problem-solving abilities are profiled using instruments evaluated by two professional 

lecturers from Surabaya State University and physics teachers from Muhammadiyah High 

School X Surabaya, and (3) Evaluation stage. Problem sovling steps according to Docktor 

can be shown in Figure 1. 

 

Figure 1. Problem solving procedures (Docktor et al., 2016). 

 

Students' problem-solving abilities are classified according to each sign of docktor 

problem-solving phases, as shown in Table 1. The purpose of this is to analyze and describe 

the abilities and accomplishments of learners while they work on docktor problem solving 

type challenges. 

Table 1. Problem-solving indicators (Docktor et al., 2016). 

Indicators Descriptor 

Describing a problem Learners are able to comprehend the challenge by depicting it 

visually and recording the amount of physics that is known and 

requested. 

Approach to Physics Learners can determine problem-solving solutions using concepts, 

equations and principles of physics. 

Special Applications of 

Physics 

The values of known quantities can be substituted by learners for 

established concepts, equations, and scientific principles. 

Mathematical 

Procedure 

Learners are able to implement solutions that have been made 

before using selected physical equations and mathematical 

calculations mathematically. 

Suitability of Answers Learners examine all problem solving and review each problem-

solving step clearly, focused and logically resolved.  

 

Here is the calculation of the percentage of the final value of the learner's problem-

solving skills (Hariri Mustofa & Rusdiana, 2016). 

 

NA = 
𝑁𝑖

𝑁𝑚𝑎𝑥
 x 100% ... (1) 

Information: 

NA = percentage of the final value. 

N𝑖     = the value obtained by learners on one problem-solving indicator 

𝑁𝑚𝑎𝑥= maximum value on one troubleshooting indicator 
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𝑛      = number of learners  

 

The percentage categories of problem-solving test results according to (Docktor et al., 

2016) showed in Table 2.  

Table 2.  Percentage category of troubleshooting ability test results (Alieffia et al., 2018) 

Percentage (%) Category 

0-40 Very unsatisfactory 

41-55 Unsatisfactory 

56-70 Quite satisfying 

71-85 Satisfying 

86-100 Very satisfying 

 

RESULTS AND DISCUSSION  
Parabolic motion according to (Halliday & Resnick, 2010) is the motion of objects 

whose trajectory is affected by gravity in such a way that the trajectory of a parabolic object 

with a combination of irregular straight motion and straight motion changes in a predictable 

manner. The motion of a straight item is analyzed by decomposing the x-axis (horizontal 

motion), whereas the motion of an irregular object is analyzed by decomposing the y-axis 

(vertical motion). According to the findings of research, the majority of students who have 

been unable to handle problems involving parabolic motion material. The ability of learners 

to solve problems can be determined by their responses to the parabolic motion material test, 

which consists of five descriptive questions. The assessment of learners' responses is based 

on a rubric produced by the process of learners solving issues, which is measured using five 

indicators with a range of 0-5 for each indication. (Docktor et al., 2016). 

 
Figure 2. One of the research’s instruments number 3 

 
Figure 3. One of the students answer number 3 

The motion of objects whose trajectory is affected by gravity in such a way that the 

trajectory of a parabolic object with a combination of irregular straight motion and straight 

motion changes in a predictable manner. The motion of a straight item is analyzed by 

decomposing the x-axis (horizontal motion), whereas the motion of an irregular object is 

analyzed by decomposing the y-axis (vertical motion). According to the findings of research, 

the majority of students who have been unable to handle problems involving parabolic 
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motion material. The ability of learners to solve problems can be determined by their 

responses to the parabolic motion material test, which consists of five descriptive questions. 

The assessment of learners' responses is based on a rubric produced by the process of learners 

solving issues, which is measured using five indicators with a range of 0-5 for each indication 

(Wibowo & Sunarti, 2020).  

 

 
Figure 1.  One of the research’s instruments number 4 

 
Figure 5.  One of the students answer number 4 

 

Figure 4 is the answer to the fourth question. Learners are tasked with calculating the 

speed of a ball whose initial height is greater than zero (y0>0) and whose ultimate height is 

also greater than zero (y>0). Ud indication learners receive a score of 0 since they are unable 

to comprehend and appropriately express the situation. There is no known quantity of 

physics, questions, or imagery that adequately express the issue. The PA indicator receives a 

score of 1 because learners do not comprehend the problem and rely on guesswork to answer 

the existing formula or physical equation. The equation utilized does not correspond to the 

problem at hand. The learner's SPA indication likewise receives a score of 1, as learners are 

capable of implementing known physical values in physical equations, but not everything is 

correct, and errors occur. Learners receive a score of 1 for MP indications because they run 

physical equations with mathematical calculations, but they are not true (Feribertus Nikat & 

Latifah, 2017). While the LP indicator of learners gets a score of 0 because there is no 

conformity of answers to problem problems. 

 

Male Class Problem-Solving  Capability Profile 

According to the findings of the research, the percentage of students in the parabolic 

motion materials class X MIPA SMAM X Surabaya men's class with a problem-solving skill 

of 44.52 percent falls into the category of less satisfactory. The highest indicator of men's 

class problem-solving ability in parabolic motion material is UD (Useful Description), with a 

percentage of 54.28 percent in the unsatisfactory category, while the lowest average is LG 

(Logical Progression), with a percentage of 38.16 percent in the very unsatisfactory category. 

The Figure 6 and Table 3 provide additional information. While the Ud (Useful Description) 

indicator has the greatest average, not all students in the men's class are capable of 

comprehending the problem by the use of graphics and writing down the amount of physics 

known and requested (Ayumniyya et al., 2021).  This demonstrates that learners were unable 

to filter out critical information from a presented challenge (Qamar Rachmawati et al., 2022).  
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Some other factors that cause a lack of problem-solving skills are learners do not double 

check the answers obtained because they cannot solve the problem given. If noted, the 

average acquisition of problem solving indicators shows a decrease in data in each stage of 

the indicator. This indicates that learners are struggling in the early stages. (Dyah et al., 2020) 

then, as the problem becomes more complex, the learners solve it at the subsequent level. The 

problem item with the greatest troubleshooting indicator is number three. This indicates that 

the student in the men's class is capable of resolving the problem on problem item 3 using the 

whole problem solving phase, as opposed to the other problem items (Saomi et al., 2021). 

 
Figure 6.  Average profile of male class-solving ability 

Table 3. Percentage of men's class troubleshooting indicators 

No. Indicators Percentage(%) Category 

1 UD (Usefull Description) 54.28  Unsatisfactory 

2 PA (Physics Approach) 45.08  Unsatisfactory 

3 SPA (Specific Application of Physics) 43.36  Unsatisfactory 

4 MP (Mathematical Procedures) 41.72  Unsatisfactory 

5 LP (Logical Progression) 38.16  Very unsatisfactory 

 Average 44.52  Unsatisfactory 

 

Female Class Problem-Solving  Capability Profile 

According to the findings of the research, the percentage of students with problem-

solving skills in the parabolic motion topic class X MIPA SMAM X Surabaya women's class 

is pretty satisfactory at 57.14 percent. The indicator with the highest average for women's 

class problem-solving abilities in parabolic motion material is UD (Useful Description), 

which has a percentage of 64.16 percent in the category of quite satisfactory, while the 

indicator with the lowest average has a percentage of 48.96 percent in the category of 

unsatisfactory. Figure 7 and Table 4 contain detailed information. This explains why students 

struggle with understanding the position of objects on the x and y axes. When tackling 

difficulties, indicated learners endure anxiety and make educated guesses. Thus, the process 

through which learners solve problems becomes plainly unorganized (Mashuri et al., 2021). 

However, the UD indication is lower than the PA and SPA values for issue items 2 and 4. 

This is because learners frequently lack the ability to illustrate the problem, lowering their 

overall score.(Hanif Afiat et al., 2020). Overall, female learners experience the same 

problems as male learners. 
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Figur 7.  Average profile of female class problem solving abilities 

Table 4. Percentage of women's class problem solving indicators 

No. Indicators Percentage(%) Category 

1 UD (Usefull Description) 64.16  Quite satisfying 

2 PA (Physics Approach) 61.60  Quite satisfying 

3 SPA (Specific Application of Physics) 56.52   Quite satisfying 

4 MP (Mathematical Procedures) 54.48   Unsatisfactory 

5 LP (Logical Progression ) 48.96   Unsatisfactory 

 Average - Average 57.14  Quite satisfying 

 

According to the findings of the research, the percentage of students with problem-

solving skills in the parabolic motion topic class X MIPA SMAM X Surabaya women's class 

is pretty satisfactory at 57.14 percent. The indicator with the highest average for women's 

class problem-solving abilities in parabolic motion material is UD (Useful Description), 

which has a percentage of 64.16 percent in the category of quite satisfactory, while the 

indicator with the lowest average has a percentage of 48.96 percent in the category of 

unsatisfactory. Figure 7 and Table 4 contain detailed information. This explains why students 

struggle with understanding the position of objects on the x and y axes. When tackling 

difficulties, indicated learners endure anxiety and make educated guesses. Thus, the process 

through which learners solve problems becomes plainly unorganized (Mashuri et al., 2021). 

However, the UD indication is lower than the PA and SPA values for issue items 2 and 4. 

This is because learners frequently lack the ability to illustrate the problem, lowering their 

overall score.(Hanif Afiat et al., 2020). Overall, female learners experience the same 

problems as male learners. 

Based on the results of the data above it is known that X MIPA learners at 

Muhammdiyah  X Surabaya High School have difficulty in solving questions based on problem 

solving skills. This is indicated by an average percentage score of learners' problem-solving 

ability of 49.94% in the less satisfactory theory. This is because learners are still not able to 

answer questions based on indicators of problem-solving skills.  The questions given are the 

higher order thinking skills (HOTS) category so that learners feel that the problems that have 

been given are too difficult to solve (Pratama et al., 2017). However, on some of these 

indicators, there are more prominent results This is explained in Figure 8. 
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Figure 8.  Percentage of Problem Solving Capability Level X MIPA SMAM X Surabaya 

 

Table 5.  Percentage of problem-solving capability level X MIPA SMAM X Surabaya 

No. Indicators Percentage (%) Category 

1 UD (Usefull Description) 58.88 Quite satisfying 

2 PA (Physics Approach) 51.56 Unsatisfactory 

3 SPA (Specific Application of Physics) 49.52 Unsatisfactory 

4 MP (Mathematical Procedures) 47.12 Unsatisfactory 

5 LP (Logical Progression ) 42.64 Unsatisfactory 

 Average  49.94 Unsatisfactory  

 

Based on research conducted also showed that the problem-solving ability of women's 

class learners is greater than the problem-solving ability of the men's class. The women's 

class got an average percentage of 57.14% with a fairly satisfactory theory, while the men's 

class got an average percentage of 44.52% with a less satisfactory category. This is because 

female learners have superior abilities in every aspect of problem-solving indicators used. 

However, there are also some male learners whose math problem solving skills can be 

superior to female learners (Sanglimbo Buranda et al., 2018). The answers given by male 

learners tend to provide alternative answers, but do not explain the problem in detail and 

detail on each indicator of solving. While the answers of female learners always provide 

comprehensive and detailed answers on each indicator of problem solving Factors that cause 

problem-solving abilities of female learners superior to male learners are more serious and 

caring female learners during classroom learning (Trianggono & Yuanita, 2018). Female 

learners are more active in asking questions related to the topic. In contrast, male learners 

used to joking around and ask questions that have nothing to do with the material described 

during the learning (Hartanti et al., 2021). 

 

CONCLUSION  
Based on the results of the study it can be concluded that the problem-solving ability 

profile of X MIPA learners at SMAM X Surabaya is still relatively low with a percentage of 

49.94% of unsatisfactory categories. The highest learner problem-solving indicator is UD 

(Usefull Description) with a percentage of 58.88% and the lowest is LP (Logical Progression) 

with a percentage of 42.64%. The problem-solving ability of women's class learners is greater 

than the men's class problem-solving ability. The women's class got an average percentage of 

57.14% with a fairly satisfactory theory, while the men's class got an average percentage of 

44.52% with a less satisfactory category. These results prove that learners have their own 
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abilities and advantages. Formative assessments have a positive impact on the problem-

solving abilities of parabolic motion material learners. Proper learning models are needed 

accompanied by more complex formative assessments on other physical materials  in the 

learning process so that learners experience improved problem-solving skills and are 

accustomed to answering questions based on indicators of problem-solving abilities. 

 

RECOMMENDATION  
 Teachers are strongly encouraged to employ formative principles. Teacher can 

collaborate with learners to obtain direct feedback on how their learning progresses in terms 

of comprehending the topic or content presented and informing the choice regarding the next 

steps to be done in the learning process. The outcomes of formative feedback can be utilized 

to improve learners' learning activities in order to foster common understanding and establish 

criteria for achieving learning goals. 

ACKNOWLEDGMENT  
The author's deepest gratitude to the physics teacher and students of SMAN X 

Surabaya, as well as all those who have provided guidance, support, and direction during the 

process of compiling this article. 

REFERENCES  

Alieffia, Z., Dan, A., & Mayasari, T. (2018). Papers Seminar.Uad.Ac.Id/Index.Php/Quantum. 

In Seminar Nasional Quantum (Vol. 25). 

Alvinda, D., Rahmalia, D., & Zahrotin, A. (2021). Analisis Kemampuan Pemecahan Masalah 

Fisika Pada Materi Gerak Parabola Sma. 

Https://Prosiding.Iainponorogo.Ac.Id/Index.Php/Pisces 

Amiroh, D., & Kusairi, S. (N.D.). Pengembangangan Sistem Penilaian Formatif Berbantuan 

Web (Electronic Assessment Tool) Untuk Menunjang Pembelajaran Fisika. 

Https://Doi.Org/10.28926/Briliant 

Ayumniyya, L., Setyarsih, W., Fisika, J., Matematika, F., Ilmu, D., & Alam, P. (2021). 50 

Lilik Ayumniyya, Woro Setyarsih Profil Kemampuan Berpikir Tingkat Tinggi Siswa 

Sma Dalam Pemecahan Masalah Pada Materi Hukum Newton. 10(1), 50–58. 

Care, E., Scoular, C., & Griffin, P. (2016). Assessment Of Collaborative Problem Solving In 

Education Environments. Applied Measurement In Education, 29(4), 250–264. 

Https://Doi.Org/10.1080/08957347.2016.1209204 

Docktor, J. L., Dornfeld, J., Frodermann, E., Heller, K., Hsu, L., Jackson, K. A., Mason, A., 

Ryan, Q. X., & Yang, J. (2016). Assessing Student Written Problem Solutions: A 

Problem-Solving Rubric With Application To Introductory Physics. Physical Review 

Physics Education Research, 12(1). 

Https://Doi.Org/10.1103/Physrevphyseducres.12.010130 

Docktor, J. L., Strand, N. E., Mestre, J. P., & Ross, B. H. (2015). Conceptual Problem 

Solving In High School Physics. Physical Review Special Topics - Physics Education 

Research, 11(2). Https://Doi.Org/10.1103/Physrevstper.11.020106 

Dyah, N., Pratama, S., & Sakdiyah, H. (2020). Analisis Kesulitan Siswa Dalam Memecahkan 

Masalah Fisika Pada Masa Pandemi Covid-19. 

Feribertus Nikat, R., & Latifah, E. (2017). Profil Kemampuan Pemecahan Masalah Peserta 

Didik Pada Materi Usaha Dan Energi. In Ipa Pascasarjana Um (Vol. 2). 

Griffin, P. (2017). Assessing And Teaching 21st Century Skills: Collaborative Problem 

Solving As A Case Study (Pp. 113–134). Https://Doi.Org/10.1007/978-3-319-33261-

1_8 

Halliday, D., Resnic, R., & Walker, J. (2010). Fisika Dasar. 

https://doi.org/10.1007/978-3-319-33261-1_8
https://doi.org/10.1007/978-3-319-33261-1_8


Mahardika & Zainuddin Application of Formative Assessment to ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April. 2022. Vol. 10, No.2 | 235 
 

Hanif Afiat, A., Koes Handayanto, S., Wisodo, H., & Artikel Abstrak, I. (N.D.). Kemampuan 

Pemecahan Masalah Siswa Sma Dalam Menyelesaikan Soal Usaha Dan Energi. 

Http://Journal.Um.Ac.Id/Index.Php/Jptpp/ 

Hariri Mustofa, M., & Rusdiana, D. (2016). Halaman 15 Profil Kemampuan Pemecahan 

Masalah Siswa Pada Pembelajaran Gerak Lurus. 2(2). Https://Doi.Org/10.21009/1 

Hartanti, D., Djudin, T., & Mursyid, S. (2021a). Analisis Tingkat Berpikir Dalam 

Menyelesaikan Soal Gerak Parabola Menggunakan Taksonomi Structure Of The 

Observed Learning Outcomes (Solo) Siswa Kelas X Mia Sman 1 Sungai Raya. Jurnal 

Inovasi Penelitian Dan Pembelajaran Fisika, 2(1), 1. 

Https://Doi.Org/10.26418/Jippf.V2i1.44591 

Hartanti, D., Djudin, T., & Mursyid, S. (2021b). Analisis Tingkat Berpikir Dalam 

Menyelesaikan Soal Gerak Parabola Menggunakan Taksonomi Structure Of The 

Observed Learning Outcomes (Solo) Siswa Kelas X Mia Sman 1 Sungai Raya. Jurnal 

Inovasi Penelitian Dan Pembelajaran Fisika, 2(1), 1. 

Https://Doi.Org/10.26418/Jippf.V2i1.44591 

Indrawati, A., Darmadi, W., Usaha, K. K., Daya, D., & Pemecahan, H. (2021). Physics 

Problem Solving Ability Based On Heller’s Steps On Work And Power. In Jpft (Vol. 9, 

Issue 2). Http://Jurnal.Fkip.Untad.Ac.Id/Index.Php/Jpft 

Jenderal, D., Dasar, P., Menengah, D., Pendidikan, K., & Kebudayaan, D. (2017). Direktorat 

Pembinaan Sekolah Menengah Atas. 

López-Lozano, L., Solís, E., & Azcárate, P. (2018). Evolution Of Ideas About Assessment In 

Science: Incidence Of A Formative Process. Research In Science Education, 48(5), 

915–937. Https://Doi.Org/10.1007/S11165-016-9591-1 

Maharani, N., & Kartini, K. S. (2019). Penggunaan Google Classroom Sebagai 

Pengembangan Kelas Virtual Dalam Keterampilan Pemecahan Masalah Topik 

Kinematika Pada Mahasiswa Jurusan Sistem Komputer. Pendipa Journal Of Science 

Education, 3(3), 167–173. Https://Doi.Org/10.33369/Pendipa.3.3.167-173 

Mashuri, N., Hermanto, I. M., Sinaga, P., & Hasanah, L. (2021). Evaluation Of Collaborative 

Problem-Solving Skills: Students Social And Cognitive Skills On The Parabolic 

Motion Material. Journal Of Physics: Conference Series, 1806(1). 

Https://Doi.Org/10.1088/1742-6596/1806/1/012038 

Mccarthy, J. (2017). Enhancing Feedback In Higher Education: Students’ Attitudes Towards 

Online And In-Class Formative Assessment Feedback Models. Active Learning In 

Higher Education, 18(2), 127–141. Https://Doi.Org/10.1177/1469787417707615 

Nur, D. A., Lestari, P. D., R Kurniawan, Dan B., Asesmen Formatif Berbasis Komputer 

Untuk Mengetahui Penguasaan Konsep Siswa Pada Materi Hukum Bernoulli, P., & 

Riset Pendidikan, J. (2020). Jrpf (Jurnal Riset Pendidikan Fisika) Pengembangan 

Asesmen Formatif Berbasis Komputer Untuk Mengetahui Penguasaan Konsep Siswa 

Pada Materi Hukum Bernoulli. Jurnal Riset Pendidikan Fisika), 5(2), 106–112. 

Http://Journal2.Um.Ac.Id/Index.Php/Jrpf/ 

Owen, L. (2016). The Impact Of Feedback As Formative Assessment On Student 

Performance. International Journal Of Teaching And Learning In Higher Education, 

28(2), 168–175. Http://Www.Isetl.Org/Ijtlhe/ 

Pratama, N. D. S., Suyudi, A., Sakdiyah, H., Bahar, F., Analisis, ", Siswa, K., Memecahkan, 

D., Fisika, M., Usaha, M., Energi, D., Jurnal, ", Pendidikan, R., Dyah, N., Pratama, S., 

Suyudi, A., Sakdiyah, H., & Bahar, F. (2017). Jrpf (Jurnal Riset Pendidikan Fisika) 

Analisis Kesulitan Siswa Dalam Memecahan Masalah Fisika Materi Usaha Dan Energi. 

Jurnal Riset Pendidikan Fisika), X, No.X(2), 82–88. 

Http://Journal2.Um.Ac.Id/Index.Php/Jrpf/ 

Putri, S. D. (2017). Pengembangan Perangkat Pembelajaran Fisika Berbasis Keterampilan 

Berpikir Kritis Dalam Problem-Based Learning. Jurnal Ilmiah Pendidikan Fisika Al-

Biruni, 6(1), 125–135. Https://Doi.Org/10.24042/Jpifalbiruni.V6i1.648 



Mahardika & Zainuddin Application of Formative Assessment to ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, April. 2022. Vol. 10, No.2 | 236 
 

Qamar Rachmawati, O., Kurnia Prahani, B., & Mubarok, H. (2022). Jipf (Jurnal Ilmu 

Pendidikan Fisika) Profile Of Students’ Physics Problem-Solving Skills And 

Implementation Of Quizizz-Based Team Games Tournament (Qtgt) Method In Physics 

Learning Technology, Taiwan 3 *) Corresponding E-Mail: Binarprahani@Unesa.Ac.Id 

2. 7(1). Https://Doi.Org/10.26737/Jipf.V7i1.2479 

Rahmana, F., Susilawati, S., & Kosim, K. (2021). Efektivitas Perangkat Pembelajaran Fisika 

Berbasis Masalah Berbantuan Video Untuk Meningkatkan Kemampuan Pemecahan 

Masalah Peserta Didik Pada Materi Elastisitas. Jurnal Penelitian Pendidikan Ipa, 

7(Specialissue), 326–330. Https://Doi.Org/10.29303/Jppipa.V7ispecialissue.1237 

Rosyad, S., Diantoro, M., & Kusairi, S. (2020). Pengaruh Scientific Approach Berbantuan 

Penilaian Formatif Terhadap Motivasi Belajar Dan Hasil Belajar Fisika Siswa Kelas 

Xi Pada Materi Elastisitas. Http://Journal.Um.Ac.Id/Index.Php/Jptpp/ 

Sanglimbo Buranda, M., Bernard, M., Matematika, P., Bandung, S., Jendral, J. T., Cimahi, S., 

& Com, N. (2018). Analisis Kemampuan Pemecahan Masalah Matematik Materi 

Lingkaran Siswa Smp Berdasarkan Gender. Jurnal Pembelajaran Matematika Inovatif 

Issn Xxxx-Xxxx (Print), 1(1). Https://Doi.Org/10.Xxxxx/Jpmi.Vxix.Xx-Xx 

Saomi, R. R., Kade, A., Kunci, K., Tahapan, G., & Kesulitan, H. (2021). Kesulitan Siswa 

Dalam Memecahkan Masalah Fisika Pada Materi Gerak Lurus Berubah Beraturan 

(Glbb) Menggunakan Tahapan Heller Student Difficulties In Solving Physics Problems 

On Non-Uniform Linear Motion (Glbb) Using Heller Stages. 

Http://Jurnal.Fkip.Untad.Ac.Id/Index.Php/Jpft 

Trianggono, M. M., & Yuanita, S. (2018). Karakteristik Keterampilan Berpikir Kreatif Dalam 

Pemecahan Masalah Fisika Berdasarkan Gender. Jurnal Pendidikan Fisika Dan 

Keilmuan (Jpfk), 4(2), 98–106. Https://Doi.Org/10.2572/Jpfk.V4i2.2980 

Wibowo, C., & Sunarti, T. (2020). Cayo Wibowo, Titin Sunarti. 09, 257–264. 

 


