
Journal of Mathematics Education p-ISSN 2089-6867 

Volume 11, No. 2, September 2022 e–ISSN 2460-9285 
 

  https://doi.org/10.22460/infinity.v11i2.p297-310  

  

297 

Infinity 
MATHEMATICS CRITICAL THINKING ABILITY 

MATERIALS SOCIAL ARRITHMATIC CLASS VII 

ASSISTED VIDEO ANIMATION IN THE ERA OF COVID-19 
 

Mely Della Pratiwi, Ratu Ilma Indra Putri*, Zulkardi 
Universitas Sriwijaya, Indonesia 

 

 

Article Info  ABSTRACT 

Article history: 

Received Dec 9, 2021 

Revised Sep 14, 2022 

Accepted Sep 21, 2022 

 

 This study aims to determine students' mathematical critical thinking skills 

after the implementation of learning using PMRI and LSLC on social 

Arithmetic material with the help of animated videos in class VII. This type of 

research is descriptive. The subjects of this study were students of SMP Negeri 

1 Palembang class VII.1, totaling 32 students. The data collection technique 

used is the provision of test questions which amount to 2 questions in the form 

of descriptions, observations, and interviews. After doing the research, it was 

found that the mathematical critical thinking skills of class VII.1 students on 

social Arithmetic material, the subject of sales, purchases, profits, losses, and 

percentages had appeared a lot. However, some students still did not show 

indicators of their mathematical critical thinking abilities. The indicators that 

seem the most are the analytical indicators, while the indicators that appear the 

least are the interpretation indicators. 
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1. INTRODUCTION 

One of the competencies for learning mathematics in Social Arithmetic material in 

the Minister of National Education of the Republic of Indonesia Number 22 of 2006 

concerning content standards is to explain mathematical problems in everyday life 

(Kemendikbud, 2006). According to Rahmawati and Apsari (2018), social arithmetic is a 

mathematical science that discusses sales, purchases, profits, losses and percentages that are 

often encountered in everyday life. The importance of this subject as a knowledge base to 

solve problems that are often experienced. Although the subject looks easy, in reality it 

becomes a difficult subject and causes many problems (Ridwan et al., 2016). 

Yanti et al. (2019) said that mathematics is a science that can train a person's way of 

thinking logically, critically and creatively. One of the competencies contained in Regulation 
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of the minister of education and culture of the republic of Indonesia number 20 of 2016 is 

critical thinking skills (Kemendikbud, 2006). According to Widiantari et al. (2016), students' 

critical thinking skills are needed to understand and solve a problem they face by being able 

to analyze, evaluate, and interpret their own thinking for the better so as to allow errors in 

working on mathematical problems to be minimized. 

However, the reality is that students' mathematical critical thinking skills are still 

low. In the research conducted by Pane (2019), the low mathematical critical thinking skills 

of students in the answers to practice questions given were unsatisfactory, students were 

unable to understand the problems indicated by writing down what was known and asked 

questions. appropriately. According to Sholihah and Mahmudi (2015) research, the low 

mathematical critical thinking ability of students in learning mathematics is motivated by 

teacher-centered learning, presentation of material that is not practice-oriented, learning 

resources are only from textbooks, there are no teaching materials that can help students. in 

solving problems. This type of learning is not interesting for students should start from what 

they understand (Ahmad, 2018). 

From these facts, it is necessary for teachers to be able to create innovative learning, 

one of which is using a mathematics learning approach that is in accordance with the 2013 

curriculum. The appropriate approach is the Indonesian Realistic Mathematics Education 

(PMRI) approach, because it has the potential to develop democratic, creative, and 

independent characters. Students (Johar et al., 2016). PMRI is one of the learning approaches 

carried out in the process of seeking knowledge that is relevant to real problems or everyday 

life, suitable as a starting point in learning Mathematics (Putri, 2016). Mathematics must be 

close to students and must be lived with everyday life. In PMRI, students should have the 

opportunity to rediscover mathematical ideas and concepts through various situations and 

practical problems under adult guidance (Fauziah et al., 2021). The following are some of 

the main principles of PMRI, namely guided discovery, mathematical discovery, educational 

phenomena and independent development models (Putri & Zulkardi, 2018). In addition, 

PMRI has 5 characteristics, namely using context, using various models, student 

contributions, interactivity and linkage (Putri & Zulkardi, 2018). The ability to think 

mathematically with the Indonesian Realistic Mathematics Education Approach (PMRI) is 

very much needed by students in solving a mathematical problem. So that the PMRI 

approach is suitable for use in mathematics learning to improve students' mathematical 

critical thinking skills. 

This research is supported by using Lesson Study for Learning Community. Lesson 

study requires members to learn collaboratively with the aim that students are able to 

understand, exchange ideas, opinions and also discuss and build their own understanding 

well by collaborating with friends (Nuraida & Putri, 2019). Lesson Study can increase the 

effectiveness of student learning, the class becomes more effective and the teacher as a 

facilitator, so that learning becomes better (Rusiyanti et al., 2021; Shimizu, 2020). 

Currently the world is being shocked by a global pandemic called Corona virus 

disease (COVID-19) which causes learning to be carried out online or distance learning 

(Kuntarto, 2017). Distance learning (PJJ) is learning when students and teachers do not 

always face to face physically and simultaneously at school (Setiawan, 2020). According to 

Budiman (2017), the increasingly rapid development of information technology in the 

current era of globalization has an effect on the world of education. During the COVID-19 

period, one of the effective learning media that can used for distance learning, namely 

learning animation. The benefits of this animated video in the learning process are that it can 

improve students' critical thinking skills in the form of increasing abilities in terms of: 

focusing questions, analyzing, inducing and considering results, evaluating and giving 

reasons, it can be concluded that learning with the help of animated videos can increase 
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students' learning motivation and student attractiveness, so that learning can increase 

(Munandar et al., 2018; Octriana et al., 2019). 

Based on this background, a study will be conducted that aims to determine students' 

mathematical critical thinking skills after being given PMRI and LSLC learning assisted by 

animated videos in the COVID-19 era. 
 
 

2. METHOD 

The type of research used is descriptive qualitative research. The subjects in this 

study were class VII.1 students of SMP Negeri 1 Palembang, totaling 32 students. Data 

collection techniques used are observation, giving test questions, and interviews. This 

research was carried out in accordance with the LSLC stages, namely Plan, Do, See and Re-

design. Next, the step to analyze the data from the written test results is to determine the 

students' mathematical critical thinking skills. There are 6 indicators of mathematical critical 

thinking skills used in research as shown in the Table 1. 

Table 1. Indicators and descriptors of mathematical critical thinking ability 

No Indicators Descriptors 

1. Interpretation      Students can understand the problem by writing 

down what is known and what is asked of the 

problem correctly. 

2. Analysis Learners can identify the relationships between the 

questions, concepts given in the problems shown by 

making mathematical formulas correctly and giving 

proper explanations. 

3. Evaluation Students can write problem solving. 

4. Inference Students can draw conclusions from what is asked 

correctly 

5. Explanation Students can write down the final results and write 

down the reasons for the conclusions drawn. 

6. Self-regulation Students can review written answers 

 

To find out the emergence of indicators of students' mathematical critical thinking 

skills, it can be done by calculating the scores on each indicator of the questions given. The 

minimum score for each indicator is 0 and the maximum score for each indicator is 4. If the 

student gets a score of 4 from each indicator, the student can be said to have brought up 

indicators of mathematical critical thinking skills properly and correctly. If students get a 

score of 3 and 2, then the student can be said to have brought up his mathematical critical 

thinking skills but has not been maximized. However, if students get a score of 1 and 0 then 

it can be said that students are still not able to bring up their mathematical critical thinking 

skills. 
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3. RESULT AND DISCUSSION 

This research was carried out on March 22, 2021 until mid-April 2021. This research 

was carried out according to the stages in the LSLC (Lesson study for learning community), 

namely Plan (planning stage), Do (implementation stage), See ( observation and reflection 

stage), and Re-design. 

In the planning stage (plan) the researcher and the math teacher of SMP Negeri 1 

Palembang collaborate and discuss to prepare several learning tools, such as lesson plans, 

LKPD sharing tasks and jumping tasks, as well as test questions to determine students' 

mathematical critical thinking skills. This plan phase activity involved 3 students of 

Sriwijaya University mathematics education and 2 mathematics teachers from SMP Negeri 

1 Palembang (see Figure 1). Then at the implementation stage (Do) learning activities are 

carried out 2 times, each meeting in 1 meeting is carried out within 2 x 30 minutes.  
 

  

Figure 1. Planning stage process (Plan) 

 

The first meeting was held on March 30, 2021 in class VII.1 through the Zoom 

Meeting application. The research subjects were divided into 8 groups where one group 

consisted of 3-4 students and the group consisted of students with low, medium and high 

abilities (see Figure 2). 
 

 

Figure 2. Online learning process through zoom meeting 

At the implementation stage, learning activities are divided into 3 parts, namely 

Asynchronous (scheduled pre-study), synchronous (scheduled study), and Asynchronous 

(scheduled post-study). In the scheduled pre-learning learning process (Asynchronous) 

students will be given a video link containing an animated video of student learning on social 

arithmetic material with the subject of sales, purchases, profits, losses and percentages sent 

via whatsApp group, then the student can watch the learning video to complete and record 
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any important things that have not been understood which will then be discussed together 

during the learning activities. 

There are three learning activities implemented in the scheduled learning process 

(Syncronous), namely preliminary activities, core activities and closing activities. In the 

introductory activity, the teacher provides a zoom meeting link to students, then students can 

access it to join the class. Then the teacher opens the lesson by greeting, asking students' 

readiness to carry out learning activities, sending attendance, informing the learning 

objectives, and providing motivation to students. Then the teacher gives appreciation to the 

students and continues with the core activities. In the core activity there are several activities 

that must be done by students, namely working on LKPD sharing tasks and jumping tasks 

and test questions. When working on the LKPD students can write their answers on their 

respective sheets of paper and the teacher provides opportunities for students to have 

discussions with their group of friends through a breakout room at a zoom meeting. After 

completing the LKPD students are returned to one room. After all the students gathered, the 

teacher gave the opportunity for students to present their answers. If the students have 

presented their answers, then the teacher gives the students' mathematical critical thinking 

ability test questions that will be done by each student individually. Then the results of these 

answers can be sent via Google Classroom which the teacher has prepared. In the last 

asynchronous activity (scheduled post-study) the teacher made sure all students had 

collected the answers in google classroom. 

At this stage of observation and reflection, teachers are asked to convey their 

impressions during teaching activities. Then the observer who served as an observer was 

asked to convey his findings during the learning activities and provide comments or 

suggestions. Comments or suggestions from the observer will be used by the teacher to 

redesign the next lesson so that learning activities can be better. At this stage of observation 

and reflection, observer group 2 said that there was one student who became the focus of 

observation, namely student A. In his observations, the observer focused on student A who 

was very confused and did not focus on working on the LKPD. Student A seemed to hold 

and scratch his head repeatedly. But student A is silent and does not ask his group friends 

for help. 
 

 

Figure 3. Student A is not focused 

 

Initially, student A was not focused and felt confused (see Figure 3). However, the 

group was very active in discussing so that one of his friends invited him to discuss and 

student A began to ask his group friends. The Re-Design stage was carried out to improve 

the design of the learning process and documentation. At this stage the teacher and other 

presenters agree again to improve the lesson plan or something else. The result of the 
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recapitulation of the students' mathematical critical thinking ability test questions presented 

in the Table 2. 

Table 2. Recapitulation of mathematical critical thinking ability completeness indicators 

Indicators 

Question 

Number 

1 2 

Writing down what is known (Interpretation) 8 6 

Writing formulas or concepts (Analysis) 20 16 

Write down the solution (Evaluation) 19 17 

Making conclusions (Inference) 18 16 

Write the final result correctly (Explanation) 19 21 

Reviewing the answers that have been written (Self-Regulation) 12 15 

 

Question Number 1 

SFA Students (high ability) 

SFA students are one of the students who answer and write down the information in 

the problem and can solve the problem correctly and completely (see Figure 4). When 

learning takes place, SFA students are also active participants. 
 

 

Figure 4. Results of SFA students' answers 
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Based on the results of the students' answers (see Figure 4), SFA students are able to 

write answers according to the questions given in the questions. So that SFA students get a 

maximum score of 4 from each indicator. SFA students are able to bring up 6 indicators of 

students' mathematical critical thinking skills, namely in indicator 1, SFA students are able 

to write down information that is known and asked correctly, then indicator 2 is Analysis. 

SFA students can identify the relationships between the questions, concepts given in the 

problems shown. In indicator 3, namely evaluation, SFA students can write down the steps 

of completion correctly to get the appropriate final result. The 4th indicator is Inference, 

SFA students can write conclusions from the answers that have been completed. Then the 

5th indicator, namely Explanation, SFA students are able to write the final results correctly. 

The 6th indicator of Self-Regulation is that students can review the answers they have 

written. 

 

ALM Students (medium ability) 

ALM students are one of the students who can solve problems and perform 

calculations correctly, but there are ALM students' answers that are still incomplete (see 

Figure 5). 
 

 

Figure 5. The results of ALM students' answers 
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ALM students have involved indicators of mathematical critical thinking skills but 

have not been maximized (see Figure 5). Students do not write down information that is 

known from the problems given so that they get a score of 0 for this indicator. For other 

indicators, ALM participants are able to write and explain completely and precisely so that 

they get a score of 4. 

 

LA Students (low ability) 

LA students are one of the students who have not been precise and complete in 

solving the problems given. The following are answers from LA students (see Figure 6). 
 

 

Figure 6. Results of LA students' answers 

 

From the answers of these students, LA students have not been able to meet all the 

indicators of students' mathematical critical thinking skills. The answers written by LA 

students are also still inaccurate, this is because students are less focused on working on the 

questions (see Figure 6). 

 

Question number 2 

In question number 2, there are a variety of student answers, there are student answers 

that identify the elements of the question and operate correctly, can identify the elements of 

the question but there are errors in performing calculations. 

  

SFA students (high ability) 

The following is the answer from one of the high-ability students on question no. 2 

(see Figure 7). 
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Figure 7. Answers of SFA students 

 

Students can write down 

information from the 

questions (Interpretation) 

Analysis 

Inference 

Inference 

Evaluation 

Students are able to write the 

final result correctly 

(Explanation) 

Inference 

Evaluation 

Analysis 
Explanation 

Inference 
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From interviews that have been conducted, SFA students are able to write answers 

according to the questions given to the questions and indicators requested. So that SFA 

students get a maximum score of 4 from each indicator. 

  

ALM students (medium ability) 

 

 

Figure 8. Answers of ALM students 

 

From interviews that have been conducted, ALM students have been able to solve 

the problems given correctly and bring up indicators of critical thinking skills but are not 

complete. ALM students do not bring up all the indicators requested, as does the 

Interpretation indicator. ALM students do not write down what they know and are asked 

about from the problem, then at point b, ALM students do not show an Analysis indicator, 

that is, they do not write down formulas or concepts (see Figure 8). 

 

LA students (low ability) 

The following is the answer from one of the low-ability students on question no. 2 

(see Figure 9). 
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Figure 9. Answers of LA students 

 

LA students have been able to understand the problems given, but LA students have 

not been able to solve the problems given in accordance with the requested indicators (see 

Figure 9). LA students do not write down the information asked so that they get a score of 

0, then LA students do not write down formulas or concepts so that they get a score of 0, but 

students are able to make solutions to the problems given so that they get a score of 4. 

The research that I did was a research on students' critical thinking mathematical 

abilities after learning using the PMRI and LSLC approaches on social Arithmetic material 

in class VII.1. The research data taken is from the results of the mathematical critical 

thinking ability test which was carried out at the evaluation of the second meeting. Two test 

questions given to students are mathematical critical thinking ability test questions that are 

compiled based on PMRI characteristics and indicators of mathematical critical thinking 

skills. 

Indicators that appear a lot are analytical indicators (writing formulas or concepts). 

This indicator appears more often than other indicators. This is because students are quite 

good at analyzing questions, also because they have been trained in working on LKPD 

questions, sharing tasks and jumping tasks at the first meeting. Meanwhile, indicators that 

do not appear much are interpretation indicators (writing what is known). The appearance of 

this indicator is the least compared to other indicators. After conducting interviews with 

students, this happened because students were too focused on solving the problem to 

completion. Then considering the time given is not too much and not enough time to write 

it down. 

Apart from the research that has been done the teacher's role here is to guide students 

so that students can solve problems with their knowledge. There is a PMRI principle called 

guided reinvention and has involved student contributions in completing, there is interaction 

between students and teachers in completing them (Zulkardi, 2002). From the results of 

student work, in activity 1 the teacher used LKPD which had been specially designed with 

PMRI characteristics. The learning process is carried out following the PMRI principles 

where students are guided to find concepts individually (Putri & Zulkardi, 2018; Rahayu & 

Putri, 2018). This research is supported by using Lesson Study for Learning Community 

(LSLC), using the stages in the implementation of lesson study, namely Plan, Do, See, Re-

design (Nuraida & Putri, 2019). Lesson Study can increase the effectiveness of student 

learning, the class becomes more effective and the teacher as a facilitator, so that learning 

becomes better (Rusiyanti et al., 2021; Shimizu, 2020). 

Do not write down the 

concept/formula 
Not writing down known and 

asked information 

Miscalculation 
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From the research that has been done, it shows that after implementing learning with 

PMRI and LSLC using the help of animated learning videos, students' mathematical critical 

thinking skills are quite good. It can be seen from the number of students who succeeded in 

bringing up the requested indicators. Learning with PMRI and LSLC approaches using 

animated learning videos can indirectly guide students to develop and improve mathematical 

critical thinking skills. So that learning mathematics using the PMRI and LSLC approaches 

using the help of animated learning videos can be applied in schools. 

 
 

4. CONCLUSION  

Based on the research that has been done, the results of research on mathematical 

critical thinking skills of class VII at SMP Negeri 1 Palembang through the PMRI and LSLC 

approaches assisted by animated videos in the COVID-19 era, the mathematical critical 

thinking ability of class VII.1 students of SMP Negeri 1 Palembang on social arithmetic 

material has emerged, although not all achieve the maximum score. 

The conclusion from the research that has been done is that the mathematical critical 

thinking ability of grade VII students through the PMRI and LSLC approaches on social 

arithmetic material assisted by animated videos is said to be quite good with several details 

as follows: the indicators that most often appear are analytical indicators, while the indicators 

that appear the least are namely the indicator of interpretation. The use of learning animation 

videos as learning media is very helpful for students in learning in the current COVID-19 
era, which requires students to learn from home online. To improve and develop students' 

mathematical critical thinking skills, teachers can apply PMRI learning and the LSLC system 

with the help of learning animation videos. 
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