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Abstract 
 
Ethno-problem posing is a learning approach that emphasizes an in-depth understanding of culture and issues related to a 
particular community and invites students to think critically and find solutions to existing problems. The research used a 
quasi-experimental method in elementary schools in Ambon City. This study aims to determine the difference in improving 
mathematical critical thinking skills of students whose learning uses the ethno-problem possing approach and those who learn 
conventionally. The study population was all fifth-grade students of elementary schools in Ambon City, and the sample was 
taken randomly from as many as six public elementary schools in Ambon City. The instrument used in the study was a test 
instrument. Two tests were used, namely the initial test and the final test. The data analysis technique used Normalised 
Gain to see an increase in students' mathematical critical thinking ability based on school level with high, medium, and low 
categories. The results showed that students' mathematical critical thinking ability using an ethno-problem possing approach 
is better than conventional learning. Thus, the ethno-problem possing approach in learning mathematics has the potential to 
be applied in learning to improve the quality of education through good critical thinking skills and is expected to motivate 
students to learn better mathematics.  
 
Keywords: Problem Posing, Ethnomathematics, Critical Thinking. 
 

Introduction  
 
Maths is an essential part of the curriculum in primary school (Aledya, 2019; Muizlidinillah, 
2011) and aims to develop students' mathematical concept understanding and critical thinking 
skills. (Apino & Retnawati, 2017; Firdaus et al., 2015). However, students often find it 
challenging to relate mathematics to their daily lives. (Albert & Antos, 2000; Rajkumar & Hema, 
2017; Yavuz Mumcu, 2018), Thus affecting students' motivation and interest in mathematics 
(Albert & Antos, 2000; Yavuz Mumcu, 2018). One approach that can be used to improve 
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students' understanding and interest in mathematics is the ethnomathematics approach; this 
aligns with several studies that mention that Ethnomathematics and culturally relevant 
pedagogy can increase students' motivation in mathematics. (Staats, 2006), ethnomathematics-
based teacher education courses can increase student motivation and engagement in 
mathematics learning (Verner et al., 2013). the importance of integrating cultural elements and 
folklore, as well as values from students' daily lives and communities, into the mathematics 
curriculum to improve students' motivation and academic performance (Fouze & Amit, 2018), 
integration of ethnomathematics folklore games in mathematics learning to develop students' 
mathematical thinking and conceptions, increase motivation, and maintain an engaging learning 
process (Rosa & Orey, 2011), students taught using the ethnomathematics approach scored 
significantly higher than students taught using the traditional lecture approach. Teachers 
appreciated the ethnomathematics approach as students were motivated and interested in 
learning. (Sunzuma et al., 2021). 
 
Ethnomathematics is an approach to learning mathematics that integrates culture, tradition, and 
social context in the teaching and learning of mathematics (D'Ambrosio & Rosa, 2017; Orey & 
Rosa, 2007; Rosa & Gavarrete, 2017; Rosa & Orey, 2016). In the context of improving the 
mathematical critical thinking skills of primary school students, Ethnomathematics can be used 
as an effective strategy. Several studies have shown that there is a relationship between 
Ethnomathematics and critical thinking skills of primary school students, including 
ethnomathematics tasks in the context of Yogyakarta have the potential to improve student's 
critical thinking skills (Richardo et al., 2019); students' logical thinking skills can be measured 
using ethnomathematics-based mathematical literacy (Julianto et al., 2021), incorporating 
Ethnomathematics into the mainstream mathematics curriculum can foster meaningful 
connections and addresses vital principles of a critical ethnomathematics curriculum (Naresh, 
2015), contextual learning with Ethnomathematics improves problem-solving ability based on 
thinking level (Nur et al., 2020), Ethnomathematics can make school mathematics more 
relevant and meaningful to students, thereby improving the overall quality of education. (Rosa 
& Orey, 2011), Android-based AR learning media with an ethnomathematics context effectively 
improves students' creative thinking skills. (Richardo et al., 2023). 
 
Critical thinking skills are essential for primary school students as they provide a strong 
foundation for intellectual development and future success (AlJaafil & Sahin, 2019; Firdaus et 
al., 2015; Gelerstein et al., 2018). The importance of critical thinking skills for primary school 
students includes: Critical thinking skills enable students to analyse problems, evaluate options, 
and develop practical solutions (Kronberg & Griffin, 2000; Pogonowski, 1987), Critical 
thinking helps students make informed decisions by considering multiple points of view, 
gathering information, and evaluating alternatives (Gambrill, 2005), developing critical thinking 
skills empowers students to think independently and form their own opinions (Aizikovitsh-Udi 
& Cheng, 2015; Kennedy, 2007; Kivunja, 2014), critical thinking improves students' ability to 
think logically and make logical connections between ideas (Aizikovitsh-Udi & Cheng, 2015; 
Splitter, 1991), Critical thinking promotes creativity by encouraging students to think at a higher 



Remittances Review 
January 2023 

Volume: 8, No: 1, pp. 568 - 584 
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online) 

 

570                                                                                                                                                          remittancesreview.com 

level in exploring new points of view, and generating innovative ideas (C.Anusuya(a)Priya, 2012; 
Splitter, 1991), critical thinking skills support effective communication by helping students 
organise their thoughts, articulate their ideas clearly, and convey them coherently (Vong & 
Kaewurai, 2017).  
 
Critical thinking skills are closely related to Problem Posing; this is known from several studies, 
including Problem-based learning is an effective way to develop critical thinking skills in higher 
education is one of the methods that can develop critical thinking skills (Kowalczyk, 2011; 
Morales Bueno, 2018); problem-based learning and mathematical Problem posing are more 
effective than conventional learning in improving critical thinking skills in university students 
(Darhim et al., 2020), Problem posing learning is better than direct learning in improving critical 
thinking and mathematical communication skills in elementary school students (Juano & 
Pardjono, 2016) critical thinking helps in analyzing, evaluating, and interpreting information 
(Chukwuyenum, 2013; Din, 2020; Rüütmann, 2019), while Problem posing involves the ability 
to ask challenging questions (Gonzales, 1998; Van Harpen & Sriraman, 2013). Combining these 
two abilities allows one to identify problems better, question underlying assumptions, and 
develop innovative problem-solving. 
 
Problem-posing is a learning approach that allows students to ask questions, solve problems, 
and develop their understanding (Lee, 2005; Silver, 1994). The concept was first introduced by 
George Pólya in 1945 and has become a significant focus in mathematics education (Abu-
Elwan, 2002; Lewis et al., 1998; Voskoglou, 2011). In this context, Problem posing can be 
applied to various subjects and levels of education. The application of Problem posing in 
learning has several significant benefits. Firstly, Problem posing can increase students' 
engagement in learning, as they actively ask questions and find solutions (Mayer & Wittrock, 
1996). Secondly, Problem posing can develop students' critical and creative thinking skills 
(Nurjaman & Sari, 2017; Toheri et al., 2020) because they have to solve problems and develop 
their understanding. Thirdly, Problem posing can increase students' motivation to learn, as they 
feel they have an active role in learning. 
 
Problem posing has a significant impact on the development of critical thinking skills in 
students; some of the main impacts of Problem posing on critical thinking skills: students are 
invited to question and consider complex issues, encourage students to identify the 
assumptions underlying a problem or situation (Grabinger & Dunlap, 2011), triggering students 
to think creatively and find innovative solutions. In formulating the questions, students should 
connect new ideas (Isaksen et al., 2011), consider different points of view, and find unique 
approaches, enabling students to develop critical evaluation and judgment skills (Lai, 2011; 
Marshall, 1995), help students develop critical communication skills (Hasanah & Nasir Malik, 
2020; Yeen-Ju et al., 2015). Dengan merangsang pemikiran kritis dan melibatkan siswa dalam 
proses aktif merumuskan pertanyaan, problem posing menjadi alat yang kuat dalam 
pengembangan kemampuan berpikir kritis. Siswa tidak hanya menjadi konsumen pasif 
informasi, tetapi juga menjadi pembuat pertanyaan, peneliti, dan penilai informasi secara aktif. 
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The leading critical thinking theory used in this study is the development of critical thinking 
proposed by Ennis through six elements of critical thinking, acronym FRISCO (Focus, Reason, 
Inference, Situation, Clarify, and Overview). (Fisher, 2000; Payan et al., 2015). Here is a brief 
explanation of focus, reason, inference, situation, clarity, and overview in the context of critical 
thinking: Focus is the ability to focus on relevant and significant aspects of a problem or 
situation. Reason refers to using logic and reasonable arguments in critical thinking. This 
involves identifying premises or assumptions that support a conclusion or opinion and the 
ability to analyze the strengths and weaknesses of existing arguments. Inference is the ability to 
make reasonable conclusions based on available information. Situation refers to a good 
understanding of the context or environment in which the Problem or situation occurs. 
Understanding the situation helps identify factors that affect the Problem and allows for more 
accurate judgment. The description refers to the ability to think and communicate clearly and 
orderly. In critical thinking, it is essential to formulate ideas and arguments clearly so that others 
can understand our thinking and our evaluations can be made objectively. Overview involves 
the ability to view a problem or situation holistically, considering the various factors involved 
and the relationships between them. A good overview helps identify patterns, trends, or 
implications that might be missed by focusing only on individual details. Using these concepts 
in critical thinking can help develop more analytical, rational, and systematic thinking in dealing 
with complex problems or situations. 
 

Literature Review 
 
Mathematical Critical Thinking Skills and Its Research Lines 
One method that is often associated with critical thinking skills is STEM. (Priatna et al., 2020), 
Then guided inquiry (Murnaka et al., 2019) by improving and creating student worksheets 
(Yasin et al., 2019) and using mathematics learning models to stimulate critical thinking skills. 
(Setiana et al., 2021), metode berikutnya adalah Concept Attention Model (CAM) (Angraini & 
Wahyuni, 2020) used open-ended questions and activities based on these preferences to 
develop students' mathematical critical thinking skills (Monrat et al., 2022), including 
developing tools to assess mathematical critical thinking skills, especially in the context of 
higher order thinking skills (HOTS) dan ICT-based interactive learning media (Hidayat et al., 
2023), Another method that is also related to mathematical critical thinking skills is Problem-
Based Learning (Yohannes et al., 2021). Table 1 presents the research discussed above to make 
it easier to understand the explanation above. 
 

Table 1. Summary table of the reviewed scientific literature. 

Title Author Source Years 

STEM education at junior high 
school mathematics course for 

improving the mathematical critical 
thinking skills 

Priatna, N., 
Lorenzia, S.A., 
Widodo, S.A. 

Journal for the Education 
of  Gifted Young 

Scientists, 8(3), pp. 1173–
1184 

2020 
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The guided inquiry to improve 
students' mathematical critical 
thinking skills using student 

worksheet 

Yasin, M., 
Jauhariyah, D., 
Madiyo, M., ... 
Irwandani, I., 
Mardana, F.F. 

Journal for the Education 
of  Gifted Young 

Scientists, 7(4), pp. 1345–
1360 

2019 

Method of  guided inquiry learning to 
improve student's critical thinking 

abilities in facing the industrial 
revolution 4.0 

Murnaka, N.P., 
Almaisurie, Q., 

Arifin, S. 

International Journal of  
Scientific and Technology 
Research, 8(9), pp. 439–

441 

2019 

The application of  mathematics 
learning model to stimulate 

mathematical critical thinking skills 
of  senior high school students 

Setiana, D.S., 
Purwoko, R.Y., 

Sugiman 

European Journal of  
Educational Research, 

10(1), pp. 509–523 
2021 

The Effect of  Concept Attainment 
Model on Mathematical Critical 

Thinking Ability 

Angraini, L.M., 
Wahyuni, A. 

International Journal of  
Instruction, 14(1), pp. 

727–742 
2020 

Developing Students' Mathematical 
Critical Thinking Skills Using Open-

Ended Questions and Activities 
Based on Student Learning 

Preferences 

Monrat, N., 
Phaksunchai, M., 
Chonchaiya, R. 

Education Research 
International, 2022, 

3300363 
2022 

Development of  assessment tools of  
critical thinking in mathematics in the 

context of  hots 

Tanjung, H.S., 
Nababan, S.A., 

Sa'dijah, C., 
Subanji 

Advances in Mathematics: 
Scientific Journal, 9(10), 

pp. 8659–8667 
2020 

How can android-based trigonometry 
learning improve the math learning 

process? 

Hidayat, W., 
Rohaeti, E.E., 
Hamidah, I., 
Putri, R.I.I. 

Frontiers in Education, 7, 
1101161 

2023 

The Effect of  Problem-Based 
Learning Model on Mathematical 
Critical Thinking Skills of  Junior 
High School Students: A Meta-

Analysis Study 

Yohannes, 
Juandi, D., 
Tamur, M. 

Jurnal Pengukuran 
Psikologi dan Pendidikan 
Indonesia, 10(2), pp. 142–

157 

2021 

 
The above scholarly analyses are based on the most cited articles using common patterns in 
publications adopting new research methods and designs with qualitative and quantitative 
approaches. (Weller, 2014), The various approaches used to maximize mathematical critical 
thinking skills show that no method is most appropriate for improving mathematical critical 
thinking skills. 
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STEM (Science, Technology, Engineering, and Mathematics) is an educational approach that 
focuses on the integration of science, technology, engineering, and mathematics (Guzey et al., 
2014; Rennie et al., 2012), STEM education provides opportunities for students to develop 
their critical thinking skills through interdisciplinary approaches and the application of scientific 
concepts in real-life contexts (Asghar et al., 2012; Bahrain et al., 2018; Nguyen et al., 2020). 
Through STEM learning, students are encouraged to think critically in solving problems, 
analyzing data, and making evidence-based decisions. Critical thinking skills are also required in 
the design and engineering process, where students must consider various factors and make the 
right decisions. STEM education has a significant positive impact on the development of 
critical thinking skills in students. Among them: encouraging students to face complex 
challenges and real-world problems (Nguyen et al., 2020), helping students develop logical 
reasoning skills and strong argumentation (Koenig et al., 2012; Nnanyereugo Iwuanyanwu, 
2020), focusing on deep conceptual understanding in science, technology, engineering, and 
maths (Robinson et al., 2014), and students are taught to evaluate the validity and reliability of 
information, encouraging students to collaborate with others in solving complex projects and 
problems (Jang, 2016). Overall, STEM education provides a learning environment that 
promotes and hones critical thinking skills in students. In the STEM context, students develop 
critical thinking skills through exploration, problem-solving, collaboration, and reflection in 
research, experiments, and real projects. 

 
Method 
 
Type of Research 
This research is an experimental study conducted by researchers to determine how much the 
ethnomathematics-problem possing approach can improve students' mathematical critical 
thinking skills using two homogeneous classes. 
 
Research Subject 
The population in this study was elementary school students. In the study, only five schools 
were taken as samples of 6 classes. The schools used as samples in this study were schools in 
the high category, as many as two classes, medium category two classes, and low category two 
classes with the same ability, in grade V elementary school students, given the effectiveness of 
the research implementation, where the characteristics of this study are very dependent on the 
subject under study. The research sample was restricted due to time constraints, so the 
researchers only used five schools. Determination of the category using stratified sampling 
based on the average minimum completion score. 
 
Research Instruments 
The aspects intended here are Focus, Reason, Inference, Situation, Clarity, and Overview. So 
this scoring technique is based on the FRISCO thinking aspects of measuring students' 
critical thinking skills.  
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Data Analysis Technique 
The data analysis technique used in this study was calculated by calculating the normalized gain. 
Calculating normalized gain is a method to measure the improvement of students' abilities in a 
particular topic after receiving specific treatment or learning. (Judson & Sawada, 2002). 
Normalized gain is calculated by comparing the average test score after learning with the 
average test score before learning; then, the results are normalized by dividing by the difference 
between the maximum and minimum scores. Furthermore, to test the effectiveness of the 
application of the Ethnomathematics-Problem Possing approach in improving students' critical 
thinking skills when compared to conventional learning, a two-way analysis of variance 
(ANOVA) was conducted. 
 

Result 
 

Improving Mathematical Critical Thinking Skills. 
Based on the results of the calculation of the normality test using the Kolmogorov-Smirnov Z 
test at the significance level α = 0.05 on the critical thinking skills of experimental and control 
class students with testing criteria if significant < α, then it is rejected, and if significant ≥ α 
then it is acceptable. The following results of the normality test of critical thinking ability (Gain-
1) can be seen in Table 2 below. 
 
Table 2. Normality Test of Gain-1 of Experimental Class and Control Class Third Qualification 

Aspects 
Normality Test 

Kolmogorov-Smirnov Significant (α) 0H  

Critical Thinking Ability 0,079 0,05 Accept 

 
Table 2 shows that critical thinking ability (Gain-1) is usually distributed. This can be seen in 
the acquisition of the value done with the Kolmogorov-SmirnovZ test where the P-value ≥ 
0.05. This means that it is accepted. Furthermore, to determine the significance of the 
difference in mean gain between the experimental and control groups, a two-way ANOVA test 
was conducted with test criteria based on the Kolmogorov-SmirnovZ test, where the 
significance value was more significant than α = 0.05. The following is a summary of the 
calculation results in Table 3 below: 

 
Table 3. Homogeneity Test of Gain-1 of Experimental Class and Control Class Third 

Qualification 

Aspects F Sig. 0H  

Critical Thinking Ability 2,130 0,065 Accept 
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The calculation results in Table 3 show that the variance of the gain score of critical thinking 
ability of experimental and control classes has a value greater than the significance level α = 
0.05, so it can be concluded that the variance of the two gains is homogeneous.  
Furthermore, the mean score and standard deviation of the pretest, posttest, and critical 
thinking ability gain (Gain-1) based on school and learning qualifications. The following 
calculation summary results can be seen in Table 4 below: 
 
Table 4. Critical Thinking Ability Score (Test-1) Based on School and Learning Qualification 

Proficiency 
Test 

Critical 
Thinking 

School Qualification 

High Medium Low 

Problem 
Posing 

Conventional 
Problem 
Posing 

Conventional 
Problem 
Posing 

Conventional 

Pre X  18,41 18,17 13,29 12,87 10,83 10,11 

SD 2,09 2,30 2,54 1,94 2,46 2,04 

Pos X  24,45 22,13 20,96 18,57 18,33 14,30 

SD 2,18 3,08 3,13 2,71 3,13 2,28 

Gain X  0,52 0,33 0,46 0,33 0,39 0,21 

SD 0,16 0,23 0,14 0,16 0,17 0,13 

 
Based on the analysis of Table 4 above, the school qualification factor affects critical thinking 
skills. Schools with high qualifications tend to obtain better mean scores than schools with 
medium and low qualifications. However, schools with medium qualifications tend to be better 
than schools with low qualifications. In addition, the mean scores of the three school 
qualifications that received learning with the ethnomathematics-problem possing approach 
increased better than conventional learning. To see the significance of the mean score of the 
learning approach based on the school qualification category, a two-way Analysis of Variance 
(ANOVA) statistic was used. Using ANOVA, the summary results obtained are shown in Table 
5 below. 
 

Table 5. Results of Two-Way ANOVA Statistical Test of Gain-1  School Qualification and 
Learning Approach 

 
Factors 

Gain Tes-1 

F Significance 0H  

School Qualification 8,625 0,000 Reject 

Learning 38,117 0,000 Reject 

Interaction 0,338 0,714 Accept 
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0H :  There is no difference in the improvement of critical thinking skills  

based on school qualifications and learning From Table 5 above, it can be seen that the 
statement that there is no difference in the improvement of critical thinking skills based on 
school qualifications and learning is rejected; this means that there is a significant difference in 
the improvement of students' critical thinking skills. So it can be concluded that there is a 
difference in improving students' critical thinking skills between students whose learning uses 
the Ethnomathematics-problem possing approach and those whose learning is conventional. 
However, no significant interaction exists between school qualifications and learning, as in 
Table 5 above. Thus, it can be concluded that high and medium school students showed the 
most significant improvement in critical thinking skills in low-qualification classes. It also 
appears that the three school qualifications that received learning with the Problem possing 
approach improved better than students who received conventional learning. More details can 
be seen in Figure 1 below:  
 

Figure 1. School qualification interaction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion 
 
Based on the results of the study shows that the learning outcomes of students who use the 
ethnomathematics-problem possing approach have improved better than schools whose 
learning is conventional; the proper learning method that is tailored to the needs of students 
can improve student learning outcomes (Cook et al., 2018; Tzenios, 2020), teaching approaches 
that actively engage students, such as project-based learning, discussion, and co-operation, tend 
to produce more significant improvements in learning outcomes than passive teaching methods 
(Hattie, 2012), Effective learning methods are those that facilitate student interaction, involve 
problem-solving, provide constructive feedback, and encourage critical thinking. Learning 
methods that are active and require higher-order thinking from students tend to produce better 
learning outcomes (R. Marzano et al., 2003; R. J. Marzano, 2008; R. J. Marzano et al., 2001), 
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Effective learning methods are those that encourage students to actively interact with the 
subject matter, including problem solving, analysing, synthesising and evaluating information 
(Bloom, B. S., Krathwohl, D. R., & Masia, 1984), effective learning methods are those that 
accommodate the different types of student intelligence, so that students can learn in ways that 
suit their individual strengths (Gardner & Hatch, 1989), Other studies also show that learning 
outcomes are influenced by learning methods, including: Group discussions are more effective 
than lecture discussions in improving student learning outcomes (Mutrofin et al., 2017), 
elaborated feedback is more effective than feedback on the correctness of the answer or 
providing the correct answer in improving learning outcomes, especially for higher-level 
learning outcomes (Van der Kleij et al., 2015), flipped classroom and reciprocal peer teaching 
integrated with Google Classroom are effective interventions to improve learning outcomes 
(Khapre et al., 2021). The results of this study also show that ethnomathematics-problem 
solving learning improves critical thinking skills. Ethnomathematics learning with a problem-
solving approach can improve students' critical thinking skills. Here are some ways 
ethnomathematics-problem solving learning can improve critical thinking skills: The 
ethnomathematics approach allows students to relate mathematics to their daily lives and 
culture. The Problem-solving approach in Ethnomathematics often involves complex and 
unstructured problems. Students are faced with problems that require critical thinking, analysis, 
modeling, and deeper exploration of mathematical concepts; Ethnomathematics introduces 
students to diverse ways of thinking mathematically that come from different cultures. It opens 
up opportunities for students to develop critical thinking about the differences and similarities 
among different mathematical systems, ethnomathematics-problem solving learning often 
encourages students to discuss and cooperate in solving problems, and ethnomathematics-
problem-solving learning can be a powerful approach to improving students' critical thinking 
skills in the context of mathematics. By connecting mathematics to the culture and context of 
students' lives, students can develop critical thinking that is more in-depth and relevant to 
solving problems. Can be seen in the average Gain value obtained by each experimental class 
and control class on both ability tests, namely critical thinking ability for high qualifications 
experienced an average increase in gain of 0.52, medium qualifications of 0.46, and low 
qualifications of 0.39 where when compared to the three qualifications in the class whose 
learning was conventionally, namely for high school qualifications of 0.33, medium 
qualifications of 0.33 and low qualifications of 0.21. So it is clear that the difference in 
improvement between the two groups is better in all three qualifications for the class that learns 
by Problem posing. It can also be seen that there is no interaction between learning and school 
qualifications for critical thinking skills. This picture shows a relationship between learning and 
school qualifications to improve student test results, so we can say that Problem possing 
learning is very suitable for learning mathematics to improve students' critical thinking skills in 
high, medium, and low-qualified schools. This means that Problem posing learning has a 
significant effect on improving students' critical thinking skills. Based on the explanation above, 
it can be said that students who learn with the Problem possing approach show better results in 
improving mathematical critical thinking skills than in conventional learning. The Problem 
posing approach can be implemented effectively in mathematics learning with the hope that 
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students can apply it and often practice solving real-life problems. (Suryanti et al., 2020). 
Children have high curiosity, so they often ask questions. Through observation of hands-on 
learning media, as the concept of culture is presented with good design, in this case with a 
problem-posing approach, their curiosity will be higher and can develop well. (Isrokatun et al., 
2019). Hal ini yang memicu terjadinya peningkatan dalam kemampuan berpikir kritis matematis 
anak. The same research by Shuukwan et al. said that sharpening insights and more profound 
knowledge is appropriate if learning uses Problem posing.  (Leung & Silver, 1997), According 
to him, many findings in the research say. Problem posing is perfect for applying, especially in 
teaching mathematics concepts. (Kar, 2016). This is possible because learning has changed from 
a teacher-centered learning paradigm to learning that emphasizes student activeness and is 
supported by learning patterns that integrate culture and mathematics in the dances played so 
that students are faster in capturing and responding to what is observed with the knowledge 
they have both individually and in groups in class discussions. In line with this, the principle of 
Problem possing learning provides flexibility for students to make questions independently and 
find solutions to the answers to them, which trains their thinking skills. Tyler also states that the 
experience of what is seen and observed through the learning process will provide 
opportunities for students to acquire more skills or other abilities in problem-solving so that 
thinking skills can be developed. (Tyler, 1995). If process skills are continuously practiced in 
learning science, it encourages higher-order thinking behavior because students view science as 
a discipline of dynamic processes, not just a static set of facts to be memorized. As such, they 
accept responsibility for continuous learning as independent learners. (Fuad et al., 2019). 

 
Conclusions 
 
Based on the above explanation, we can conclude that students' mathematical critical thinking 
skills seen based on school levels with high, medium, and low categories have a significant 
increase in mathematical critical thinking skills after students are taught with a problem-posing 
approach by integrating mathematical concepts with culture in Ethnomathematics. The 
opportunity to express responses and questions to the problems given by the teacher in class 
impacts student learning development. Students are delighted and enthusiastic in conveying 
ideas and asking questions so problems can easily be solved quickly. This process requires 
metacognition skills by maximizing their knowledge to analyze the problems presented by the 
teacher. Thus, students can develop thinking process skills so that critical thinking skills become 
better. This is different for students who learn conventionally. The critical thinking skills of 
students at high, medium, and low school levels are still below the average of students who 
learn using the Problem posing approach. This condition is caused because the teacher is more 
monotonous in teaching and does not allow students to ask questions, so students are more 
silent. For this reason, learning is expected to be more student-centered, and the teacher is not 
only a learner but also a facilitator and guide for students. 
 
 
Recommendation:  
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Based on the findings in this study, the researcher recommends that teachers innovate more in 
designing learning that favors students to develop and improve mathematical critical thinking 
skills or other abilities and are expected to be able to solve problems related to social or 
cognitive-related problems.  
 

References  
 
Abu-Elwan. (2002). Effectiveness of Problem posing strategies on prospective mathematics teachers' Problem 

solving performance. Journal of Science and Mathematics Education in S.E. Asia, XXV(1), 56–69. 
Aizikovitsh-Udi, E., & Cheng, D. (2015). Developing Critical Thinking Skills from Dispositions to Abilities: 

Mathematics Education from Early Childhood to High School. Creative Education, 06(04), 455–462. 
https://doi.org/10.4236/ce.2015.64045 

Albert, L. R., & Antos, J. (2000). Daily journals connect mathematics to real life. Mathematics Teaching in the 
Middle School, 5(8), 526–531. 

Aledya, V. (2019). Kemampuan Pemahaman Konsep Matematika Pada Siswa. Kemampuan Pemahaman 
Konsep Matematika Pada Siswa, 2(May), 0–7. 
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.researchgate.net/publication/
333293321_KEMAMPUAN_PEMAHAMAN_KONSEP_MATEMATIKA_PADA_SISWA&ved=2ahU
KEwiF8az12uH7AhX0B7cAHbIUD5MQFnoECBgQAQ&usg=AOvVaw0gDrcu5Z_f7X6Xl3eQvzDC 

AlJaafil, E., & Sahin, M. (2019). Critical Thinking Skills for Primary Education: The Case in Lebanon. Online 
Submission, 1(1), 1–7. 
http://ezproxy2.utwente.nl/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=eric&A
N=ED598279&site=ehost-live 

Angraini, L. M., & Wahyuni, A. (2020). The Effect of Concept Attainment Model on Mathematical Critical 
Thinking Ability. In International Journal of Instruction (Vol. 14, Issue 1, pp. 727–742). 
https://doi.org/10.29333/IJI.2021.14144A 

Apino, E., & Retnawati, H. (2017). Developing instructional design to improve mathematical higher order 
thinking skills of students. Journal of Physics: Conference Series, 812(1), 12100. 

Asghar, A., Ellington, R., Rice, E., Johnson, F., & Prime, G. M. (2012). Supporting STEM Education in 
Secondary Science Contexts. Interdisciplinary Journal of Problem-Based Learning, 6(2), 4. 
https://doi.org/10.7771/1541-5015.1349 

Baharin, N., Kamarudin, N., & Manaf, U. K. A. (2018). Integrating STEM Education Approach in Enhancing 
Higher Order Thinking Skills. International Journal of Academic Research in Business and Social Sciences, 
8(7), 810–821. https://doi.org/10.6007/ijarbss/v8-i7/4421 

Bloom, B. S., Krathwohl, D. R., & Masia, B. B. (1984). Bloom taxonomy of educational objectives. In Pearson 
Education. Pearson Education London. 

C.Anusuya(a)Priya, C. A. (2012). How to Develop Student Creativity. In International Journal of Scientific 
Research (Vol. 3, Issue 4). ASCD. https://doi.org/10.15373/22778179/apr2014/250 

Chukwuyenum, A. N. (2013). Impact of Critical thinking on Performance in Mathematics among Senior 
Secondary School Students in Lagos State. IOSR Journal of Research & Method in Education 
(IOSRJRME), 3(5), 18–25. https://doi.org/10.9790/7388-0351825 

Cook, C. R., Kilgus, S. P., & Burns, M. K. (2018). Advancing the science and practice of precision education to 
enhance student outcomes. Journal of School Psychology, 66, 4–10. 
https://doi.org/10.1016/j.jsp.2017.11.004 

D’Ambrosio, U., & Rosa, M. (2017). Ethnomathematics and Its Pedagogical Action in Mathematics 
Education. Ethnomathematics and Its Diverse Approaches for Mathematics Education, 285–305. 
https://doi.org/10.1007/978-3-319-59220-6_12 



Remittances Review 
January 2023 

Volume: 8, No: 1, pp. 568 - 584 
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online) 

 

580                                                                                                                                                          remittancesreview.com 

Darhim, Prabawanto, S., & Susilo, B. E. (2020). The effect of problem-based learning and mathematical 
Problem posing in improving student's critical thinking skills. International Journal of Instruction, 13(4), 
103–116. https://doi.org/10.29333/iji.2020.1347a 

Din, M. (2020). Evaluating university students' critical thinking ability as reflected in their critical reading skill: 
A study at bachelor level in Pakistan. Thinking Skills and Creativity, 35, 100627. 
https://doi.org/10.1016/j.tsc.2020.100627 

Firdaus, F., Kailani, I., Bakar, M. N. Bin, & Bakry, B. (2015). Developing Critical Thinking Skills of Students in 
Mathematics Learning. Journal of Education and Learning (EduLearn), 9(3), 226–236. 
https://doi.org/10.11591/edulearn.v9i3.1830 

Fisher, A. (2000). Robert H. Ennis (1996), Critical Thinking. Springer. 
Fouze, A. Q., & Amit, M. (2018). On the importance of an ethnomathematical curriculum in mathematics 

education. Eurasia Journal of Mathematics, Science and Technology Education, 14(2), 561–567. 
https://doi.org/10.12973/ejmste/76956 

Fuad, A. Z., Alfin, J., Fauzan, Astutik, S., & Prahani, B. K. (2019). Group Science Learning model to improve 
collaborative Problem solving skills and self-confidence of primary schools teacher candidates. 
International Journal of Instruction, 12(3), 119–132. https://doi.org/10.29333/iji.2019.1238a 

Gambrill, E. (2005). Critical Thinking in Clinical Practice: Improving the Quality of Judgments ... - Eileen 
Gambrill - Google Books. John Wiley & Sons. 
https://books.google.com/books?hl=en&lr=&id=z8Hils1vn4kC&oi=fnd&pg=PR7&dq=critical+thinkin
g+the+ability+to+analyze+evidence+and+facts+to+form+a+judgment&ots=TaWeSSS3Oh&sig=8iKp9
uSPBQLwJQfOGKQjzRFLhek#v=onepage&q&f=false 

Gardner, H., & Hatch, T. (1989). Educational Implications of the Theory of Multiple Intelligences. 
Educational Researcher, 18(8), 4–10. https://doi.org/10.3102/0013189X018008004 

Gelerstein, D., Nussbaum, M., López, X., Cortés, A., Castillo, C., Chiuminatto, P., & Ovalle, F. (2018). 
Designing and implementing a test for measuring cultural dimensions in primary school. Learning, Culture 
and Social Interaction, 18, 46–59. https://doi.org/10.1016/j.lcsi.2018.03.004 

Gonzales, N. A. (1998). A Blueprint for Problem Posing. School Science and Mathematics, 98(8), 448–456. 
https://doi.org/10.1111/j.1949-8594.1998.tb17437.x 

Grabinger, R. S., & Dunlap, J. C. (2011). Rich environments for active learning: a definition. Research in 
Learning Technology, 3(2), 5–34. https://doi.org/10.3402/rlt.v3i2.9606 

Guzey, S. S., Harwell, M., & Moore, T. (2014). Development of an Instrument to Assess Attitudes Toward 
Science, Technology, Engineering, and Mathematics (STEM). School Science and Mathematics, 114(6), 
271–279. https://doi.org/10.1111/ssm.12077 

Hasanah, H., & Nasir Malik, M. (2020). Blended learning in improving students' critical thinking and 
communication skills at University. Cypriot Journal of Educational Sciences, 15(5), 1295–1306. 
https://doi.org/10.18844/CJES.V15I5.5168 

Hattie, J. (2012). Visible Learning for Teachers: Maximizing Impact on Learning. New York, NY: Routledge. 
Routledge. 

Hidayat, W., Rohaeti, E. E., Hamidah, I., & Putri, R. I. I. (2023). How can android-based trigonometry 
learning improve the math learning process? Frontiers in Education, 7, 1101161. 
https://doi.org/10.3389/feduc.2022.1101161 

Isaksen, S. G., Dorval, K. B., & Treffinger, D. J. (2011). Creative approaches to problem solving : a framework 
for innovation and change / Scott G. Isaksen, K. Brian Dorval, Donald J. Treffinger. SAGE publications. 

Isrokatun, I., Syahid, A. A., Putri, H. E., Julia, J., & Sunaengsih, C. (2019). Problem posing skill of elementary 
school students. Journal of Physics: Conference Series, 1318(1), 12124. https://doi.org/10.1088/1742-
6596/1318/1/012124 

Jang, H. (2016). Identifying 21st Century STEM Competencies Using Workplace Data. Journal of Science 
Education and Technology, 25(2), 284–301. https://doi.org/10.1007/s10956-015-9593-1 



Remittances Review 
January 2023 

Volume: 8, No: 1, pp. 568 - 584 
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online) 

 

581                                                                                                                                                          remittancesreview.com 

Juano, A., & Pardjono, P. (2016). Pengaruh Pembelajaran Problem Posing Terhadap Kemampuan Berpikir 
Kritis Dan Komunikasi Matematis Siswa Kelas V Sd. Jurnal Prima Edukasia, 4(1), 46. 
https://doi.org/10.21831/jpe.v4i1.7801 

Judson, E., & Sawada, D. (2002). Learning from Past and Present: Electronic Response Systems in College 
Lecture Halls. Journal of Computers in Mathematics and Science Teaching, 21(2), 167–181. 

Julianto, N., Rejekiningsih, T., & Akhyar, M. (2021). Analysis of Students' Logical Thinking Skill in Solving 
Mathematical Literacy based on Ethnomathematics in Primary School. ACM International Conference 
Proceeding Series. https://doi.org/10.1145/3516875.3516927 

Kar, T. (2016). Prospective middle school mathematics teachers' knowledge of linear graphs in context of 
problem-posing. International Electronic Journal of Elementary Education, 8(4), 643–658. 

Kennedy, R. (2007). In-Class Debates : Fertile Ground for Active Learning and the Cultivation of Critical 
Thinking and Oral Communication Skills. International Journal of Teaching and Learning in Higher 
Education, 19(2), 183–190. http://www.isetl.org/ijtlhe 

Khapre, M., Sinha, S., & Kaushal, P. (2021). Effectiveness of Integrated Google Classroom, Reciprocal Peer 
Teaching and Flipped Classroom on Learning Outcomes of Research Methodology: A Natural 
Experiment. Cureus, 13(7). https://doi.org/10.7759/cureus.16176 

Kivunja, C. (2014). Do You Want Your Students to Be Job-Ready with 21st Century Skills? Change 
Pedagogies: A Pedagogical Paradigm Shift from Vygotskyian Social Constructivism to Critical Thinking, 
Problem Solving and Siemens' Digital Connectivism. International Journal of Higher Education, 3(3), 81–
91. https://doi.org/10.5430/ijhe.v3n3p81 

Koenig, K., Schen, M., Edwards, M., & Bao, L. (2012). Addressing STEM Retention Through a Scientific 
Thought and Methods Course. Journal of Colllege Science Teaching, 41(4), 23–30. 

Kowalczyk, N. (2011). Review of teaching methods and critical thinking skills. Radiologic Technology, 83(2), 
120–132. 

Kronberg, J. R., & Griffin, M. S. (2000). Analysis problems--A means to develop students' critical-thinking 
skills. Journal of College Science Teaching, 29(5), 348. 

Lai, E. R. (2011). Critical thinking: A literature review. Pearson's Research Reports, 6(1), 40–41. 
Lee, H. S. (2005). Facilitating students' Problem solving in a technological context: Prospective teachers' 

learning trajectory. Journal of Mathematics Teacher Education, 8(3), 223–254. 
https://doi.org/10.1007/s10857-005-2618-6 

Leung, S. S., & Silver, E. A. (1997). The role of task format, mathematics knowledge, and creative thinking on 
the Arithmetic Problem Posing of prospective elementary school teachers. Mathematics Education 
Research Journal, 9(1), 5–24. https://doi.org/10.1007/BF03217299 

Lewis, T., Petrina, S., & Hill,  a M. (1998). Problem posing-adding a creative increment to technological 
problem solving. Journal of Industrial Teacher Education, 36(1), 5–35. 
http://scholar.lib.vt.edu/ejournals/JITE/v36n1/lewis.html 

Marshall, S. P. (1995). Schemas in Problem Solving. In Schemas in Problem Solving. Cambridge University 
Press. https://doi.org/10.1017/cbo9780511527890 

Marzano, R. J. (2008). The art and science of teaching: a comprehensive framework for effective instruction. 
In Choice Reviews Online (Vol. 45, Issue 11). Ascd. https://doi.org/10.5860/choice.45-6316 

Marzano, R. J., Pickering, D., & Pollock, J. E. (2001). Classroom instruction that works: Research-based 
strategies for increasing student achievement. In Representations (Vol. 80014, Issue 303). Ascd. 
http://www.amazon.com/Classroom-Instruction-That-Works-Research-Based/dp/0871205041 

Marzano, R., Marzano, J., & Pickering, D. (2003). Classroom management that works: Research-based 
strategies for every teacher. In Online Submission. ASCD. 

Mayer, R. E., & Wittrock, M. C. (1996). Problem-solving transfer. Handbook of Educational Psychology, 47–
62. 



Remittances Review 
January 2023 

Volume: 8, No: 1, pp. 568 - 584 
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online) 

 

582                                                                                                                                                          remittancesreview.com 

Monrat, N., Phaksunchai, M., & Chonchaiya, R. (2022). Developing Students' Mathematical Critical Thinking 
Skills Using Open-Ended Questions and Activities Based on Student Learning Preferences. Education 
Research International, 2022. https://doi.org/10.1155/2022/3300363 

Morales Bueno, P. (2018). Aprendizaje basado en problemas (ABP) y habilidades de pensamiento crítico ¿una 
relación vinculante? Revista Electrónica Interuniversitaria de Formación Del Profesorado, 21(2), 91. 
https://doi.org/10.6018/reifop.21.2.323371 

Muizlidinillah, D. A. (2011). Heuristik dalam Pemecahan Masalah Matematika dan Pembelajarannya di Sekolah 
Dasar. Jurnal Elektronik UPI, 1–11. 

Murnaka, N. P., Almaisurie, Q., & Arifin, S. (2019). Method on guided inquiry learning to improve students' 
critical thinking abilities in facing the industrial revolution 4.0. International Journal of Scientific and 
Technology Research, 8(9), 439–441. 

Mutrofin, Degeng, N. S., Ardhana, W., & Setyosari, P. (2017). The Effect of Instructional Methods (Lecture-
Discussion versus Group Discussion) and Teaching Talent on Teacher Trainees Student Learning 
Outcomes. Journal of Education and Practice, 8(9), 203–209. 

Naresh, N. (2015). The role of a critical ethnomathematics curriculum in transforming and empowering 
learners El papel de un plan de estudios etnomatemático crítico en la. Revista Latinoamericane de 
Etnomatematica, 8(2), 450–471. 

Nguyen, T. P. L., Nguyen, T. H., & Tran, T. K. (2020). STEM education in secondary schools: Teachers' 
perspective towards sustainable development. Sustainability (Switzerland), 12(21), 1–16. 
https://doi.org/10.3390/su12218865 

NNANYEREUGO IWUANYANWU, P. (2020). Nature of problem-solving skills for 21st Century STEM 
Learners: What teachers need to know. Journal of STEM Teacher Education, 54(1). 
https://doi.org/10.30707/jste55.1/mmdz8325 

Nur, A. S., Waluya, S. B., Rochmad, R., & Wardono, W. (2020). Contextual learning with Ethnomathematics in 
enhancing the Problem solving based on thinking levels. JRAMathEdu (Journal of Research and Advances 
in Mathematics Education), 5(3), 331–344. https://doi.org/10.23917/jramathedu.v5i3.11679 

Nurjaman, A., & Sari, I. P. (2017). the Effect of Problem Posing Approach Towards Students' Mathematical 
Disposition, Critical & Creative Thinking Ability Based on School Level. Infinity Journal, 6(1), 69. 
https://doi.org/10.22460/infinity.v6i1.p69-76 

Orey, D., & Rosa, M. (2007). Cultural Assertions and Challenges Towarrds Pedagogical Action Of an 
Ethnomathematics Program. For the Learning of Mathematics, 1(March), 10–16. 

Payan, R., Monteiro, M. J., Rainho, M. C., & Dominguez, C. (2015). Learning through case studies in health 
Sciences: proposal for the adaptation of the FRISCO guidelines. Pensamento Cr{\’\i}tico Na 

Educa{ç}{ã}o: Desafios Atuais/Critical Thinking in Education : Actual Challenges, 65–76. 
http://bit.ly/1Rzdos1 

Pogonowski, L. (1987). Developing Skills in Critical Thinking and Problem Solving. Music Educators Journal, 
73(6), 37–41. https://doi.org/10.2307/3400260 

Priatna, N., Lorenzia, S. A., & Widodo, S. A. (2020). STEM education at junior high school mathematics 
course for improving the mathematical critical thinking skills. Journal for the Education of Gifted Young 
Scientists, 8(3), 1173–1184. https://doi.org/10.17478/JEGYS.728209 

Rajkumar, R., & Hema, G. (2017). Mathematics learning difficulties for school students: Problems and 
strategies. Shanlax International Journal of Arts, Science and Humanities, 5(4), 183–190. 

Rennie, L., Venville, G., & Wallace, J. (2012). Integrating science, technology, engineering, and mathematics: 
Issues, reflections, and ways forward. Routledge. 

Richardo, R., Martyanti, A., & Suhartini. (2019). Developing ethnomathematical tasks in the context of 
yogyakarta to measure critical thinking ability. Journal of Physics: Conference Series, 1188(1), 012063. 
https://doi.org/10.1088/1742-6596/1188/1/012063 



Remittances Review 
January 2023 

Volume: 8, No: 1, pp. 568 - 584 
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online) 

 

583                                                                                                                                                          remittancesreview.com 

Richardo, R., Wijaya, A., Rochmadi, T., Abdullah, A. A., Nurkhamid, Astuti, A. W., & Hidayah, K. N. (2023). 
Ethnomathematics Augmented Reality: Android-Based Learning Multimedia to Improve Creative 
Thinking Skills on Geometry. International Journal of Information and Education Technology, 13(4), 731–
737. https://doi.org/10.18178/ijiet.2023.13.4.1860 

Robinson, A., Dailey, D., Hughes, G., & Cotabish, A. (2014). The Effects of a Science-Focused STEM 
Intervention on Gifted Elementary Students' Science Knowledge and Skills. Journal of Advanced 
Academics, 25(3), 189–213. https://doi.org/10.1177/1932202X14533799 

Rosa, M., & Gavarrete, M. E. (2017). An Ethnomathematics Overview: An Introduction. Ethnomathematics 
and Its Diverse Approaches for Mathematics Education, 3–19. https://doi.org/10.1007/978-3-319-59220-
6_1 

Rosa, M., & Orey, D. C. (2011). Ethnomathematics: the cultural aspects of mathematics Etnomatemática: os 
aspectos culturais da matemática. Revista Latinoamericana de Etnomatemática, 4(2), 32–54. 

Rosa, M., & Orey, D. C. (2016). State of the Art in Ethnomathematics. Current and Future Perspectives of 
Ethnomathematics as a Program, 11–37. https://doi.org/10.1007/978-3-319-30120-4_3 

Rüütmann, T. (2019). Development of Critical Thinking and Reflection. Advances in Intelligent Systems and 
Computing, 917, 895–906. https://doi.org/10.1007/978-3-030-11935-5_85 

Setiana, D. S., Purwoko, R. Y., & Sugiman. (2021). The application of mathematics learning model to stimulate 
mathematical critical thinking skills of senior high school students. European Journal of Educational 
Research, 10(1), 509–523. https://doi.org/10.12973/EU-JER.10.1.509 

Silver, E. A. (1994). On Mathematical Problem Posing. For the Learning of Mathematics, 14(1), 19–28. 
Splitter, L. J. (1991). Critical thinking: What, why, when and how. Educational Philosophy and Theory, 23(1), 

89–109. 
Staats, S. (2006). The case for rich contexts in ethnomathematics lessons. Journal of Mathematics and Culture, 

1(1), 39–56. https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.649.5281&rep=rep1&type=pdf 
Sunzuma, G., Zezekwa, N., Gwizangwe, I., & Zinyeka, G. (2021). A Comparison of the Effectiveness of 

Ethnomathematics and Traditional Lecture Approaches in Teaching Consumer Arithmetic: Learners' 
Achievement and Teachers' Views. Pedagogical Research, 6(4), em0103. 
https://doi.org/10.29333/pr/11215 

Suryanti, Widodo, W., & Budijastuti, W. (2020). Guided discovery problem-posing: An attempt to improve 
science process skills in elementary school. International Journal of Instruction, 13(3), 75–88. 
https://doi.org/10.29333/iji.2020.1336a 

Toheri, Winarso, W., & Haqq, A. A. (2020). Where exactly for enhance critical and creative thinking: The use 
of Problem posing or contextual learning. European Journal of Educational Research, 9(2), 877–887. 
https://doi.org/10.12973/eu-jer.9.2.877 

Tyler, A. (1995). The coconstruction of cross-cultural miscommunication: Conflicts in perception, negotiation, 
and enactment of participant role and status. Studies in Second Language Acquisition, 17(2), 129–152. 

Tzenios, N. (2020). Clustering Students for Personalized Health Education Based on Learning Styles. Sage 
Science Review of Educational Technology, 3(1), 22–36. 
https://journals.sagescience.org/index.php/ssret/article/view/22 

Van der Kleij, F. M., Feskens, R. C. W., & Eggen, T. J. H. M. (2015). Effects of Feedback in a Computer-
Based Learning Environment on Students' Learning Outcomes: A Meta-Analysis. Review of Educational 
Research, 85(4), 475–511. https://doi.org/10.3102/0034654314564881 

Van Harpen, X. Y., & Sriraman, B. (2013). Creativity and mathematical Problem posing: An analysis of high 
school students' mathematical Problem posing in China and the USA. Educational Studies in Mathematics, 
82(2), 201–221. https://doi.org/10.1007/s10649-012-9419-5 

Verner, I., Massarwe, K., & Bshouty, D. (2013). Constructs of engagement emerging in an 
ethnomathematically-based teacher education course. Journal of Mathematical Behavior, 32(3), 494–507. 
https://doi.org/10.1016/j.jmathb.2013.06.002 



Remittances Review 
January 2023 

Volume: 8, No: 1, pp. 568 - 584 
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online) 

 

584                                                                                                                                                          remittancesreview.com 

Vong, S. A., & Kaewurai, W. (2017). Instructional model development to enhance critical thinking and critical 
thinking teaching ability of trainee students at regional teaching training center in Takeo province, 
Cambodia. Kasetsart Journal of Social Sciences, 38(1), 88–95. https://doi.org/10.1016/j.kjss.2016.05.002 

Voskoglou, M. G. (2011). Problem-solving from Polya to nowadays: A review and future perspectives. 
Progress in Education, 22(4), 65–82. 

Weller, K. (2014). What do we get from twitter- and what not? A close look at twitter research in the social 
sciencest. Knowledge Organization, 41(3), 238–248. https://doi.org/10.5771/0943-7444-2014-3-238 

Yasin, M., Jauhariyah, D., Madiyo, M., Rahmawati, R., Farid, F., Irwandani, I., & Mardana, F. F. (2019). The 
guided inquiry to improve students mathematical critical thinking skills using student's worksheet. Journal 
for the Education of Gifted Young Scientists, 7(4), 1345–1360. https://doi.org/10.17478/jegys.598422 

Yavuz Mumcu, H. (2018). Examining Mathematics Department Students' Views on the Use of Mathematics in 
Daily Life. International Online Journal of Education and Teaching, 5(1), 61–80. 

Yeen-Ju, H. T., Mai, N., & Selvaretnam, B. (2015). Enhancing Problem-Solving Skills in an Authentic Blended 
Learning Environment: A Malaysian Context. International Journal of Information and Education 
Technology, 5(11), 841–846. https://doi.org/10.7763/ijiet.2015.v5.623 

Yohannes, Juandi, D., & Tamur, M. (2021). The Effect of Problem-Based Learning Model on Mathematical 
Critical Thinking Skills of Junior High School Students: A Meta-Analysis Study. Jurnal Pengukuran 
Psikologi Dan Pendidikan Indonesia, 10(2), 142–157. https://doi.org/10.15408/jp3i.v10i2.17893 


