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Abstract 

This study aims to improve students' critical thinking skills and interest in learning mathematics through the 

application of Problem-Based Learnin (PBL)-Numbered Head Together (NHT) learning. This research is a 

Classroom Action Research (PTK) which is carried out for two cycles. The subjects of this study were 26 grade 

VIII D students at SMP Negeri 1 Gumelar for the 2022/2023 school year. Data collection was carried out with 

three instruments, namely observation sheets, tests, and non-tests. The results showed that students' critical 

thinking skills and interest in learning mathematics increased. In the initial condition, students' critical thinking 

skills before learning were not completed then after learning in the 2nd cycle classical completeness was achieved 

with a percentage of 85.4% of students who were completed. Increased critical thinking skills are also in line with 

increased interest in learning mathematics. Students' interest in learning mathematics before learning had an 

average score of 51.19 with the medium category and in the 2nd cycle obtained a score of 63.31 with a high 

category in accordance with the research target. This is supported by the increase in the percentage of PBL-NHT 

learning implementation from cycle 1 by 83% to 92% in cycle 2 for both teacher and student activities.  

Keywords: Critical thinking skills, Interest in learning, Numbered Head Together, Problem-based learning 

 

 

INTRODUCTION 

Education is a way to meet the demands of 21st century skills that include ciritical thinking and 

problem solving, communication and collaboration, and creativity and innovation (Pacificic Policy 

Research Center, 2010). Therefore, in accordance with the objectives of national education and in line 

with the demands of the times, improving the quality of education is an urgent need. One of the efforts 

to meet the demands of 21st century abilities is through mathematics. Mathematics is one of the 

compulsory subjects in education in Indonesia from elementary to upper secondary levels.  Mathematics 

is a science that is useful for human life and fundamental to the development of modern technology, as 

well as advancing human thinking. In line with Muijs and Reynolds (2005) who said that knowledge 

and technology are inseparable from the role of mathematics. According to Van de Walle (2008) also 

affirmed that people who are able to understand mathematics will have many opportunities and choices 

for a more productive future. According to Wijaya (2012) that there are several positions and roles of 

mathematics, namely mathematics is a way of thinking and asking questions, it is related to how 

students make plans related to mathematics, organize thoughts, analyze data, and solve problems. 

Based on the position and role of mathematics, it shows that mathematics is an important subject 

to learn because it is useful in everyday life and a liaison in learning other subjects and fields. However, 

Veloo et al. (2014) state that generally students think that mathematics is difficult to master. Because 
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of this, some students perform very well while some fail to master a topic even when they face easy 

topics.  

One of the abilities developed in learning mathematics is the ability to think critically. The ability 

to think critically is one of the demands of 21st century abilities that must be possessed by students 

today. This was conveyed by the National Education Association (2014) stating that the abilities that 

are considered important and need to be possessed by a student of all types of abilities include critical 

thinking, communication, collaboration, and creativity. 

According to Wolfok (2011), critical thinking ability is an ability to carry out reasoning in response 

to a situation based on evidence and other supporters to be able to provide conclusions in the end. 

Furthermore, Tittle (2011) states that critical thinking is an evaluation of opinions that have reasons, 

where the basis of critical thinking itself is not only in the form of emotions, intuition, or beliefs but 

thoughts that are carried out rationally. Based on this opinion that by thinking critically students will be 

guided to be able to draw the right conclusion accompanied by logical reasons. 

The importance of critical thinking skills is not in line with conditions in the field. The results of 

pre-research conducted in class VIII D SMP Negeri 1 Gumelar showed that critical thinking skills in 

the class had not shown good results. This can be seen from the results of the pretest conducted in class 

VIII D SMP Negeri 1 Gumelar for Statistics material with an average of 30 and no students who reached 

Minimum Completeness Criteria. 

Based on the results of learning observations made by teachers, this critical thinking ability still 

needs to be facilitated because teachers are accustomed to presenting learning with the lecture method. 

Students are not accustomed to making a conclusion from a concept discovery activity. The focus of 

learning carried out is only on material achievement and students can solve a problem or problem. 

Therefore, critical thinking skills in class VIII D SMP Negeri 1 Gumelar need to be facilitated. 

In addition to students' cognitive abilities, affective abilities also need to be developed in 

mathematics learning. According to Veloo et al (2014) affective abilities are important to help students' 

cognitive abilities directly in improving mathematics learning outcomes. An important affective ability 

to develop is an interest in learning. According to Slameto (2010), interest in learning contributes greatly 

to student learning success. This is supported by the results of research that shows that there is an 

influence of interest in learning on students' mathematics learning achievement (Siagan, 2015).  When 

students have a high interest in learning, they will really enjoy learning until in the end they show good 

learning results.  

According to Slameto (2010) interest is a preference and a sense of attachment to a thing or activity 

without anyone telling it. This is in line with Sirait (2016) which defines interest in learning as the 

attention, liking, interest of students towards learning which is shown through enthusiasm, participation, 

and activeness in learning. According to Wibowo (2017), interest in learning mathematics means that 

students have the taste, effort, and willingness to learn mathematics. In Lee et al. (2014) research said 



704  International Journal of Economy, Education and Entrepreneuship,  

 Vol. 3, No. 3, December 2023, pp. 702-713 

 https://doi.org/10.53067/ije3.v3i3.185 

 

that interest in learning mathematics is a cognitive-affective construction that shows positive affective 

experiences and arousal attention to activities related to mathematics. Therefore, it can be concluded 

that the interest in learning mathematics is the liking and interest of students towards learning 

mathematics which is shown by active participation in learning activities. 

Interest has an important role in supporting mathematics learning achievement. Students with a 

high interest in an activity will be shown by their enthusiasm in participating in the activity. In learning 

mathematics, a good interest in learning is needed for students. This is because interest serves as a 

strong driver, students who are interested in mathematics will be encouraged to do mathematical 

activities (Sukada et al., 2013).  

The importance of interest in learning mathematics is not in line with the reality in SMP Negeri 1 

Gumelar. Interest in learning mathematics at SMP Negeri 1 Gumelar still needs to be improved. This 

can be seen when learning mathematics takes place some students are not focused. Students do other 

activities outside of learning such as playing alone, joking with friends, not doing assignments given by 

the teacher, and often permission to go to the bathroom during lessons. The results of these observations 

are in line with the pre-research conducted at SMP Negeri 1 Gumelar by distributing questionnaires of 

students' interest in learning mathematics in Class VIII D obtained data on the initial conditions of 

interest in learning mathematics are as follows. 

Table 1. Initial Conditions of Interest in Learning Mathematics of Class VIII D Students 

Criterion 
Learning 

Interest 

High 14.8% 

Moderate 51.86% 

Low 33.33% 

Average 51.19 (Moderate) 

Based on table 1, it is known that interest in learning mathematics class VIII D does not have a 

high level of interest in learning. This certainly needs to be a concern to do a learning that can increase 

student interest in learning. 

The factor causing low interest in learning mathematics at SMP Negeri 1 Gumelar is that some 

students say that they do not like mathematics because mathematics is a subject that is considered 

difficult. The assumption that mathematics is difficult can be seen when student learning has 

prerequisite material that has not been mastered. For example, when observing learning on flat side 

space building material, students still find it difficult to do number calculations such as dividing large 

numbers, dividing decimal numbers, and material about the area or perimeter of flat buildings. This is 

possible because they experienced learning loss due to distance learning during the COVID-19 

pandemic. According to the results of research Budi et al. (2021) One of the consequences of learning 

loss is the loss of interest in student learning which ultimately has an impact on suboptimal learning 

outcomes. 
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One of the learning models that can be used is problem-based learning. The problem-based 

learning approach is a progressive and student-centered active learning approach where unstructured 

problems (simulated complex problems or real-world problems) are used as the starting point and 

spearhead for the learning process (Tan, 2004). The practice of teaching with a problem-based learning 

approach changes the direction of teacher-centered learning interactions to learning that allows students 

to be actively involved in learning activities in the classroom. 

According to Weissinger (2004) problem-based learning is an excellent environment to develop 

critical thinking skills. This is because problem-based learning begins with the presentation of 

unstructured problems so that it will stimulate students not only to understand at the level of 

memorization but must interpret the problem. This process will be able to train students to achieve the 

ability to understand a concept as well as think critically in order to solve contextual problems. This is 

in line with Barel (2010) which states that problem-based learning is one strategy that can prepare 

students to become inventors, problem solvers, critical thinkers and creatives in facing challenges or 

complex problems. 

Learning with a problem-based learning approach combined with a cooperative learning model 

can enrich learning by facilitating students in developing critical thinking skills and interest in learning. 

According to Shimazone and Aldrich (2010), cooperative learning has several benefits, namely 1) 

cooperative learning encourages deep learning about the subject matter through a diversity of 

perspectives fostered by interactions between peers; 2) students who engage in cooperative learning 

achieve better grades than competitive or individual learning; 3) students learn valuable social skills 

and civic values in later life; 4) related to the first benefit, students learn higher-order skills i.e. critical 

thinking; 5) the personal growth that students achieve helps maintain psychological health and a positive 

attitude towards the learning experience; 6) Students develop a positive attitude towards independent 

learning. 

One type of cooperative learning is numbered head together (NHT). According to Kagan and 

Kagan (2009), NHT learning is learning providing opportunities for students to convey ideas where 

each student has a number and all students in the team unite their thoughts for their best answer. NHT 

learning is thought to increase students' interest in learning because the process will provide 

opportunities to be actively involved in the discussion process, discovery activities, and presentations. 

This is in accordance with one of the factors of interest in learning conveyed by Darmadi (2017) the 

opportunity given by teachers to students to play an active role in the teaching and learning process. 

Based on the theoretical review and the results of previous research described above, 

researchers assume that problem-based learning combined with NHT type cooperative learning is 

expected to increase students' critical thinking skills and interest in learning mathematics. Therefore, 

this study aims to improve students' critical thinking skills and interest in learning mathematics by using 

problem-based learning integrated with numbered head together. 
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METHOD 

This research is a classroom action research that aims to improve critical thinking skills and 

interest in learning mathematics in mathematics learning by applying PBL-NHT learning. The design 

in this study uses a design developed by Kemmis et al. (2014) which consists of four stages, namely 

planning, action, observation, and reflection. The four stages represent a cycle. This research was 

carried out as many as two cycles. Where in these two cycles have achieved the success indicators used 

in this study. 

This research was carried out in one of the public junior high schools in Banyumas Regency to 

26 grade VIII students. Data collection was carried out using three instruments, namely observation 

sheets, tests, and questionnaires. Observation sheets are used to collect data related to the 

implementation of PBL-NHT learning. Observation is carried out by researchers as observers through 

direct observation during the learning process. The test's administration is carried out to measure 

students' critical thinking skills at the time before the action and at the end of each cycle. Questionnaires 

are used to measure students' interest in learning mathematics both before the action to determine the 

initial condition and at the end of each cycle. All three instruments have been validated by experts. The 

success criteria in this class action research can be seen from the targets specified in Table 2. The target 

was determined after a pre-research study was conducted. The data analysis technique carried out in 

this study is qualitative descriptive data analysis and is supported by quantitative data analysis.  

Table 2. Initial Conditions and Research Success Criteria 

Variable Criterion 
Initial 

Conditions 
Target 

Interest in Learning 

Mathematics 

High 14.8% 76.92% 

Moderate 51.86% 23.08% 

Low 33.33% 0% 

Average 

Moderate 

(51.19) 
High 

Critical Thinking 

Skills 

KKM achieved 0% ≥75% 

Average 30 68 

Learning Process Successful Learning 0%  ≥ 85 % 

 

RESULTS AND DISCUSSION 

This class action research is carried out in 2 cycles and begins with pre-research by making 

classroom observations. The description of the results is as follows. 

Description of Pre-Research 

Pre-research activities are carried out through observation in class, giving pretests to see the 

initial condition of students' critical thinking skills and providing questionnaires of interest in learning 

mathematics to determine the initial conditions before action. Observation is done by observing the 
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ongoing learning process in the classroom. The results show that this critical thinking ability still needs 

to be facilitated because teachers are accustomed to presenting learning with the lecture method. 

Students are not accustomed to making a conclusion from a concept discovery activity. The focus of 

learning carried out is only on material achievement and students can solve a problem or problem. 

In addition, in the results of observations regarding interest in learning mathematics, researchers 

concluded that interest in learning mathematics at SMP Negeri 1 Gumelar still needs to be improved. 

This can be seen when learning mathematics takes place some students are not focused. Students do 

other activities outside of learning such as playing alone, joking with friends, not doing assignments 

given by the teacher, and often permission to go to the bathroom during lessons. Even though this 

interest in learning will affect students in participating in learning activities and cooperation in 

developing the understanding obtained and mathematics learning outcomes. Therefore, the role of 

interest in learning cannot be ignored in learning mathematics in schools. 

The results of giving pretests and questionnaires describing the initial condition of students are 

presented in table 3. 

Table 3. Pre-Research Student Initial Condition Data 

Variable Criterion 
Initial 

Conditions 
TargetTarget 

Interest in Learning 

Mathematics 

High 14.8% 76.92% 

Moderate 51.86% 23.08% 

Low 33.33% 0% 

Average 
Sedang 

(51.19) 
Tinggi 

Critical Thinking 

Skills 

KKM achieved 0% ≥75% 

Average 30 68 

 

The results of observations are in line with students' critical thinking skills in the initial condition, 

there is still nothing complete with an average gain of 30. As for the initial condition of students' interest 

in learning mathematics where the average is still in the medium category and there are still 33.33% of 

students categorized as low. From these results, efforts need to be made to improve critical thinking 

skills and interest in learning mathematics. 

Cycle 1 

Cycle 1 is carried out during two learning meetings in class. The implementation of cycle 1 

actions begins with planning activities which include preparing lesson plans, LKPD, assessment 

instruments and observation sheets for learning implementation. RPP and LKPD are arranged following 

the problem-based learning (PBL) learning flow with numbered head together (NHT) settings in 

Statistics material. The instruments prepared include tests of critical thinking skills and questionnaires 

of interest in learning mathematics. 
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The implementation of learning on cycle 1 is two learning meetings and one meeting for posttest. 

The first meeting was held for 80 minutes on data analysis material and the second meeting was held 

for 80 minutes on calculating the average (mean) material of a data. The steps of learning PBL with 

NHT settings are 1) problem orientation (Questioning), 2) organizing students to learn (Numbering), 3) 

assisting independent and group investigations (Heads Together), 4) developing and presenting the 

results of discussions (Call Out), and 5) analyzing and evaluating the problem-solving process 

(Answering). The results of cycle 1 are described in Table 4. 

Table 4. Achievement of Cycle 1 Actions 

Variable Criterion 
Initial 

Conditions 
Target 

End of 

Cycle 1 

Interest in Learning 

Mathematics 

High 14.8% 76.92% 50 % 

Moderate 51.86% 23.08% 34.62% 

Low 33.33% 0% 15.38% 

Average 
Moderate 

(51.19) 
High 

Moderate 

(54.65) 

Critical Thinking 

Skills 

KKM achieved 0% ≥75% 42.31% 

Average 30 68 55.4 

Learning Process Successful Learning 0% ≥ 85 % 83% 

The achievement obtained from the actions in cycle 1 for the interest in learning mathematics can 

be said to have not met the target. However, there has been a change for the better. This can be seen for 

the low category in cycle 1 already 0%. Thus, the provision of PBL learning treatment with NHT 

settings has a better effect. In line with the conservation record where students begin to be enthusiastic 

about the activities in learning and try to understand the results of the discussion to later be able to move 

forward when the number is chosen. In the achievement of critical thinking skills, 42.31% of students 

have reached KKM with an average of 55.4, meaning that they have not met KKM. However, for the 

learning process only reached 83% of the desired target of 85%. Therefore, to meet the overall target, 

cycle 2 is carried out. 

Based on the results of the actions in cycle 1, several notes were obtained as a reflection for the 

next action, namely first, students were still not used to using LKPD so that during learning many 

students asked the stages of the work. Therefore, teachers need to provide direction and explanation 

about the procedures for working on LKPD and the preparation of LKPD is also improved in terms of 

the use of words, flow and appearance of LKPD so that it is easy to understand. Second, many students 

are still passive both during group discussions and classics so teachers need to provoke and motivate 

students to be active both in asking questions and solving ideas so that active discussions will be created 

that put students at the center of learning. Third, the process of hetergogenic grouping of students has 

the disadvantage that it takes a long time for students to move to sitting positions so that in cycle 2 the 

teacher forms a simpler group. 

Cycle 2 
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Cycle 2 actions are carried out based on the results of reflection from cycle 1 in order to meet the 

targets that have been set on interest in learning mathematics, critical thinking skills and learning 

implementation. This cycle 2 activity begins with learning planning based on improvement points in 

cycle 1. Cycle 2 is carried out for two learning meetings and one meeting for posttest. The first meeting 

was held for 80 minutes on the material determining the median and mode of a data and the second 

meeting was held for 80 minutes on the material determining the size of data distribution. The 

achievement in cycle 2 is explained in Table 5. 

 

Table 5. Achievement of Cycle 2 Actions 

Variable Criterion 
Initial 

Conditions 
Target 

End of 

Cycle 1 

End of 

Cycle 2 

Interest in Learning 

Mathematics 

High 14.8% 76.92% 50 % 80.77% 

Moderate 51.86% 23.08% 34.62% 19.23% 

Low 33.33% 0% 15.38% 0% 

Average 
Moderate 

(51.19) 
High 

Moderate 

(54.65) 

High 

(63.31) 

Critical Thinking 

Skills 

KKM achieved 0% ≥75% 42.31% 92.23% 

Average 30 68 55.4 85.4 

Learning Process 
Successful 

Learning 
0% ≥ 85 % 83% 92% 

The achievement in cycle 2 as a whole is seen from the interest in learning mathematics, critical 

thinking skills and the learning process has met the target. Interest in learning and critical thinking skills 

have increased from cycle 1. In cycle 2, students have responded positively to the application of PBL 

learning with NHT settings. This can be seen in the discussion process that is much better and looks 

enthusiastic in working on LKPD. Students actively ask questions and also actively respond to other 

students when presenting. In addition, students' understanding of statistical material is getting better. 

This can be seen when students do exercises on critical thinking skills can solve it well.  Therefore, it 

can be said that the application of PBL learning with NHT settings has a positive impact. 

PBL-NHT learning in this study has increased students' critical thinking skills and interest in 

learning mathematics. These results are in accordance with previous research showing that problem-

based learning is effective for improving critical thinking skills (Rahmah et al., 2019; Widyaningtyas 

et al., 2015). In addition, these results are in line with the research of Astutik (2017) and Mashuri et al. 

(2019) which states that problem-based learning is effective in terms of the interests of junior high 

school students. The research of Saragih (2022) and Arifin (2020) also supports the results of this study 

where the results of the two studies state that numbered head together (NHT) learning can increase 

students' interest in learning mathematics. In general, the results of this study are presented in figure 1. 
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Figure 1. Obtaining scores on Critical Thinking Skills and Interest in Learning Mathematics 

There are several things that are thought to cause students' critical thinking skills to increase in 

the application of PBL-NHT learning. First, in PBL-NHT learning students are given the task of solving 

complex problems related to the real world. To reach the right solution, students need to analyze, 

strategize, and consider various possible approaches. This process encourages students to think 

critically in identifying problems, gathering relevant information, and evaluating various possible 

solutions. This is in line with the opinion of Barel (2010) which states that problem-based learning is 

one strategy that can prepare students to become inventors, problem solvers, critical thinkers and 

creatives in facing challenges or complex problems. 

Second, PBL-NHT learning students will be involved in the discussion process and collaborate 

with their group members. They share ideas, give opinions, and debate concepts or solutions proposed. 

These discussions and collaborations encourage students to think critically because they must consider 

multiple points of view, defend their arguments, and seek the most rational and effective solutions. In 

addition, Talib et al. (2014) also stated that PBL learning with a combination of cooperative learning 

does not expect students to only hear, record and remember concepts but they must actively think, 

communicate with friends and use the potentials they already have so that they can build more 

meaningful knowledge both individually and in groups which will later have an impact on students' 

critical thinking skills. 

Third, in the PBL-NHT learning process, there are student activities for the presentation of 

discussion results. In this activity, students are invited to evaluate and analyze the resulting solution. 

The process will ask students to weigh the advantages and disadvantages of each solution and compare 

the group's own solution with other groups. This process of evaluation and analysis requires critical 

thinking skills, such as the ability to identify unproven assumptions, assess the validity of arguments, 

and make conclusions based on evidence and logic. 

In addition to critical thinking skills, PBL-NHT learning in this study has also increased 

students' interest in learning mathematics. There are several suspected causes, namely first, in PBL-
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NHT learning is associated with students' daily life situations. Thus, students will see the importance 

of mathematics in a more real and relevant context, thus increasing their interest in learning. This is in 

line with Darmadi (2017) which states that one of the factors that influence interest is that lessons will 

attract students if there is a relationship between lessons and real life. In Djidu and Retnawati (2018) 

research also states that the dean's contexts with students' daily lives are one of the main keys that can 

increase students' interest and interest in learning mathematics. 

Second, PBL-NHT learning provides opportunities for students to be active in discovering 

concepts collaboratively. This is in accordance with one of the factors of interest in learning conveyed 

by Darmadi (2017), namely the opportunity given by teachers to students to play an active role in the 

teaching and learning process. The process will actively involve students in discussions and interactions 

with group mates. They are invited to think, formulate answers, and participate directly in learning. This 

creates a more engaging, interactive, and enjoyable learning experience for students. In addition, it is 

supported by Sholikhah and Hartono (2015) who stated that problem-based learning is not only about 

providing problems in learning but also about creating opportunities for students to build knowledge 

through collaborative interaction and inquiry. 

Third, PBL-NHT learning trains students to be responsible and actively participate in every 

activity given. Each group member has a different sequence number, which means each student has the 

responsibility to contribute to group discussions. This encourages students to actively participate and 

share their thoughts. By feeling responsible for their group, students become more motivated to be 

actively involved in learning and increase their interest in understanding the material. 

Fourth, in PBL-NHT learning, each group member has the opportunity to participate and 

provide answers. When students give correct answers, they gain recognition and appreciation from their 

group, other groups, and teachers. This creates a positive atmosphere that encourages students to dare 

to speak up and contribute. This positive reinforcement can increase interest in learning because 

students feel valued and get recognition for their efforts and contributions. This is in accordance with 

Amir & Risnawati's (2015) research where positive reinforcement in the form of awards given by 

teachers will affect students' interest in learning.  

 

CONCLUSION 

 Based on the results of the research and discussion that has been described, it can be concluded 

that students' critical thinking skills and interest in learning have increased after applying PBL-NHT 

learning in two cycles. The score of critical thinking skills has improved from the initial condition with 

the acquisition of no students who achieved KKM until at the end of the second cycle has met the target 

of more than 75% of students achieving KKM. The interest in learning mathematics also experienced 

the same thing where in the initial condition it was still in the medium category then increased until the 

end of the second cycle in the high category. The results of this study can show that PBL-NHT learning 
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can be an alternative to classroom learning to improve students' critical thinking skills and interest in 

learning mathematics. In addition, suggestions for future research can be studied in more depth for other 

cognitive and affective aspects. 
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