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ABSTRACT

The critical and creative thinking abilities of students are still low, with the greatest potential for development lying in
mathematics education. This research aims to analyze the effectiveness of implementing differentiated instruction to
enhance students' critical and creative thinking abilities. The study employs a quantitative design with a quasi-
experimental two-group model, comprising an experimental group and a control group. The research participants
consisted of 21 students in the experimental group and 21 students in the control group. Data collection instruments
used were tests of critical and creative thinking. Data analysis techniques involved statistical tests, including tests for
normality, homogeneity, and hypothesis testing on pre-test and post-test results. The outcomes of the N-Gain Score
calculations indicate that the average N-Gain Score for critical thinking abilities in the experimental group is 61.1%,
which falls into the category of moderately effective. On the other hand, the control group only reaches 29.7%, which
falls into the category of ineffective. For creative thinking abilities, the average N-Gain Score in the experimental group
is 59.2%, also falling into the moderately effective category, while the control group only achieves 45.3%, falling into
the less effective category. Additionally, the results of student grouping based on learning abilities reveal that the post-
test scores of critical and creative thinking abilities for students in the upper group are higher compared to students in
the middle and lower groups within the experimental group.

1. INTRODUCTION

Education is an effort to prepare a qualified generation capable of facing the challenges of the
future. Equipping students with higher-order thinking skills (HOTS) is widely agreed upon by teachers as a
means to prepare a competent nation to meet the challenges of the Industry 4.0 era (Jesi Alexander Alim et
al., 2020; Singh & Marappan, 2020). The goal of education is to prepare children with the competencies
required in the 4.0 era (] A Alim et al., 2020; Astuti et al., 2019; Siswanto & Ratiningsih, 2020). This aligns
with previous study viewpoint that education should accommodate 21st-century skills, as it would be a
mistake if students lack competencies such as critical thinking, creativity, communication, and collaboration
skills (Garba etal., 2015). The importance of creative and critical thinking skills in learners is to enable them
to become individuals who can comprehend and thoroughly analyze complex matters or objects, thereby
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generating more mature conclusions and decisions (Aslamiah et al., 2021; Bravo et al., 2021). The ability of
creative and critical thinking is an integral aspect of thinking skills that individuals must possess in the 21st
century to embrace various opportunities and challenges that will be encountered in an era of rapid and
dynamic advancements in information and communication technology (Amran et al., 2019; Parmini et al.,
2023). Students require creative and critical thinking skills to confront the 21st century, characterized by
rapid global changes across various sectors such as the economy, transportation, technology,
communication, information, and more.

Creative thinking skills involve an imaginative activity that manifests the practical intelligence of
thinking, aiming to generate a product or solve an issue using innovative methods (Jaarsveld & Lachmann,
2017; Zubaidah et al., 2017). There are five stages in the creative thinking process, including 1) the
orientation phase, where the problem is defined and the aspects within it are identified; 2) the preparation
phase, involving the collection of relevant information for a comprehensive problem-solving approach; 3)
the incubation phase, where obstacles in the problem-solving process are encountered; 4) the illumination
phase, where a series of ideas that are believed to solve the problem are formulated and established; 5) the
verification phase, which involves testing and critically evaluating the proposed solutions (Fan & Ye, 2022;
Wijayati et al,, 2019). Critical thinking skills are the ability to think objectively without prejudice, present
statements supported by evidence, and draw conclusions based on existing facts in order to solve problems.
The interplay between creative and critical thinking enables individuals to generate arguments for
problem-solving and to integrate all available information while formulating responses and justifying their
positions (Amran et al., 2019; Suryadi et al,, 2021). Another connection reveals that critical and creative
thinking are complex thinking skills. The development of creative and critical thinking skills in students will
not occur by chance, but rather requires contributions from others and a supportive environment. Creative
learning doesn't arise by chance, but requires preparation, including creating a classroom environment that
encourages children to learn creatively (Qodr et al., 2021; Zubaidah et al,, 2017). Critical and creative
thinking skills are considered high-order thinking skills (HOTS). Teachers can enhance and develop
students' critical thinking skills in decision-making and problem-solving through well-designed learning
processes (Afni & Hartono, 2020; Reidelbach et al., 2021). Mathematics provides a significant opportunity
for the development of critical and creative thinking skills as the learning process is focused on solving
contextual mathematical problems. The lack of emphasis on developing thinking abilities during classroom
instruction is a current issue in education. The results of the 2018 PISA assessment indicate that Indonesia
scored 379, which is lower than the OECD and ASEAN averages, with approximately 71% of Indonesian
students not reaching the minimum competency level (Nold, 2017; Yasinta & Hamsa, 2022). However, the
ability to think critically stimulates students to respond and provide systematic and conceptually grounded
solutions to contextual problems they encounter (Jesi Alexander Alim et al.,, 2021; Hutagalung & Purbani,
2021).

In addition to equipping students with skills to face future challenges, teachers should also
understand the characteristics and diverse needs of their students in the classroom. Students bring different
backgrounds, readiness levels, and learning styles when they enter school (Mavidou & Kakana, 2019; Niemi
& Kousa, 2020). Teachers require time, experience, and support from the school community to design and
provide differentiated instruction to ensure that students receive support in their learning process (Van
Geel et al., 2022; Westbroek et al,, 2020). Emphasize the need for a learning model that can accommodate
the diverse needs of students. Differentiated learning can be a solution to address diversity, as it involves
instruction that allows teachers to achieve learning success in the face of diverse student conditions (Pozas
et al, 2020; Smets & Struyven, 2020). Differentiated instruction from teachers can facilitate the
heterogeneity of students in the classroom.

Teacher preparation and awareness are necessary for implementing differentiated instruction and
transforming it from theory into practice. In mathematics education, teachers play a role in developing
students' mathematical abilities by guiding them to gain learning experiences (Hermita et al, 2021;
Noviyanti, 2019; Westbroek et al., 2020). Classroom activities should consider the diverse characteristics
of students, their readiness to learn, and their varying interests. The implementation of differentiated
instruction is considered highly effective in enhancing students' understanding of mathematical concepts
and is perceived as engaging by students (Aprima & Sari, 2022; Siregar et al., 2021). This study aims to
analyze whether there are differences in the improvement of students' critical and creative thinking skills
in mathematics between students in the experimental group receiving differentiated instruction and
students in the control group receiving conventional teaching methods. Additionally, this research also aims
to investigate whether there are differences in the improvement of critical and creative thinking skills based
on the learning abilities of students in the high, medium, and low groups within the experimental group that
receives differentiated instruction.
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2. METHOD

The research design for this quantitative study is quasi-experimental, where the groups used in the
quasi-experiment consist of an experimental group and a control group. However, participants are not
randomly assigned to these groups as they are already part of existing intact groups. In this quasi-
experimental study, the researcher will use a non-equivalent control group design with pre-tests and post-
tests, consisting of two groups: the experimental group (Group A) and the control group (Group B). Both
groups will receive pre-tests and post-tests, but the treatment will only be given to the experimental group
(Group A). The population for this study consists of all students from SDN 07 in the Mandau sub-district,
Bengkalis regency, Riau. The target population for this research is fifth-grade students of SDN 07 Mandau,
including both male and female students. The research data will be obtained through a test instrument
designed based on indicators of critical and creative thinking skills related to the topic of volume of cubes
and rectangular prisms. The data collection instruments to be used in this research consist of tests of critical
and creative thinking, observation formats during learning, questionnaires, and interviews. To measure
Critical Thinking Abilities, an essay test is used, which is designed to measure critical thinking abilities in
the form of problem-solving questions, and student responses are scored based on the indicators of critical
thinking abilities presented in Table 1.

Table 1. The Indicators of Critical Thinking Abilities

The Assessed

Creative Abilities Response to Questions/Problems Score
Identifying/Justifyin 1) Does not provide the expected concept to solve the problem. 1
g Concepts 2) Provides a concept that is not relevant to problem solving. 2
3) Provides a concept but the solution is incorrect. 3
4) Provides the correct concept and solution. 4
Problem-solving. 1) Does not understand the problem/ no response. 0
2) Doesnot pay attention to the problem requirements/ lacks accurate 1

interpretation of the problem.

3) Plans a solution but the concept is not appropriate.

4) Formulates the problem/ constructs a mathematical model
effectively.

w N

To measure Creative Thinking Abilities, an essay test is used, which is designed to measure creative
thinking abilities in the form of problem-solving questions, and student responses are scored based on
indicators of creative thinking abilities. The indicators of creative thinking abilities can be seen in Table 2.

Table 2. Indicator of Creative Thinking Abilities

The Assessed Creative

Abilities Response to Questions/Problems Skor
Fluency 1) Does not provide the expected ideas to solve the problem. 0
2) Provides ideas that are not relevant to problem solving. 1
3) Provides ideas but the solution is incorrect. 2
4) Provides ideas and the solution is correct. 3
5) Provides a detailed answer and the result is correct. 4
Elaboration 1) Does not provide an answer. 0
2) Provides an answer that is not detailed and incorrect. 1
3) Provides an answer that is not detailed but correct. 2
4) Provides a detailed answer but incorrect result. 3
5) Provides a detailed answer and correct result. 4
Originality 1) Does not provide an answer. 0
2) Does not depict ideas in providing an answer and leads to an 1
incorrect response.
3) Does not depict ideas in providing an answer but leads to a 2
correct response.
4) Depicts ideas in providing an answer but leads to an incorrect 3
response.
5) Depicts ideas in providing an answer and the response is 4
correct.
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The Assessed Creative

Abilities Response to Questions/Problems Skor

Flexibility 1) Does not provide an answer. 0
2) Provides answers that are not diverse and incorrect.
3) Provides answers that are not diverse but correct.
4) Provides diverse answers but incorrect.
5) Provides diverse and correct answers.

AW N R

Due to the quasi-experimental design used in this quantitative research, quantitative analysis with
statistical methods is employed for data analysis. After obtaining the data, prerequisite analysis tests are
conducted, including tests for normality and homogeneity, to determine the appropriate sample for
analysis. The data analysis also involves calculating the t-test, where if the calculated t-test result yields a
significance value greater than 0.05, the null hypothesis (Hy) is accepted and the alternative hypothesis (Ha)
is rejected.

3. RESULT AND DISCUSSION

Result

The results of the improvement in critical and creative thinking abilities, which are the objectives
of this research, will be presented in the form of a comparison between the pre-test and post-test scores for
the experimental and control groups in the topic of Cube and Rectangular Prism Volume in Grade V at SDN
07 Mandau. Further tests were conducted to examine the hypothesis using One-Way ANOVA, and it was
found that there was no significant difference in the average pre-test scores of critical thinking abilities
between the experimental group and the control group. Table 3 shows the results of the pre-test scores for
critical and creative thinking abilities of the students.

Table 3. Pretest Results of Students' Critical and Creative Thinking Abilities

s - Experiment Class Control Class
Thinking Ability = Max Score X X X S X X X S
Critical 100 30 55 41.43 7.27 30 55 4190 7.16
Creative 100 17 58 36.90 10.72 17 58 3571 11.2

Based on Table 3, it can be concluded that in this study, students’' initial abilities in critical and
creative thinking in mathematics, specifically in the topic of cubes and rectangular prisms, were similar
between the experimental group and the control group, both falling below average and categorized as low.
Subsequently, after the pretest assessment, the experimental class would receive treatment through the
implementation of differentiated learning, while the control class would continue using the conventional
teaching model, which is teacher-centered. The purpose of this is to examine the effectiveness of the
differentiated learning model in mathematics education in enhancing students' critical thinking and
creative thinking abilities. The application of the differentiated learning model in the experimental class will
involve grouping students based on their learning styles and thinking abilities. Student mapping based on
learning styles was designed to group students according to visual, auditory, and kinesthetics learning
styles. The results of the student mapping were used to design differentiated learning activities. The
mapping result is show in Figure 1.

Student Learning Style

19% M Visual

B Auditory

Kinestetik

Figure 1. Student Learning Style Mapping

Base on Figure 1, students were grouped based on their learning styles in two consecutive sessions,
they were then given a set of questions as a post-test to assess the improvement of students' critical and
creative thinking abilities in the topic of cube and rectangular prism geometry. The data in this study is
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derived from the average scores of post-tests measuring critical thinking and creative thinking skills after
the implementation of differentiated instruction in the experimental class and conventional instruction in
the control class. A summary of the descriptive data analysis, including the minimum score (Xmin),
maximum score (Xmax), mean score (X), and standard deviation (s), is presented in Table 4.

Table 4. Descriptive Statistical Analysis Results of Post-Tests in The Experimental Class and Control Class

Thinking Max Experiment Class Control Class
skills Score  Xmin  Xmaks X s Xmin ~ Xmaks X s
Critical 100 60 95 76.90 8.871 45 75 59.29 8.409
Creative 100 58 92 74.62 10.740 42 92 65.10 12.292

Data from Descriptive Statistical Analysis Results of Post-Tests in the Experimental Class and
Control Class is presented in Table 4, it can be observed that the average scores in the experimental class,
which received differentiated instruction, are higher compared to the control class, which received
conventional instruction, for both post-tests measuring critical thinking and creative thinking skills. Based
on the results of hypothesis testing, it can be concluded that there is a significant influence of differentiated
instruction in the experimental class on the improvement of critical thinking and creative thinking skills in
elementary school mathematics. Due to the significant difference in the average post-test scores, an N-Gain
Score test was conducted. The N-Gain Score test is used to determine the effectiveness of a treatment, in
this case, the impact of differentiated instruction. Table 5 presents the N-Gain Score calculations along with
their respective categories.

Table 5. N-Gain Score Test Results for The Experimental Class and Control Class

Thinking Experiment Class Control Class
skills Mean N-Gain Category Mean N-Gain Category
Critical 61.08 Moderately effective 29.65 Not effective
Creative 59.20 Moderately effective 45.30 Less effective

Based on Table 5, it can be observed that the utilization of the differentiated model in the
experimental class yields fairly effective outcomes, categorized as "moderate," in enhancing students'
critical and creative thinking abilities. On the other hand, the control class, which employs conventional
teaching methods, demonstrates ineffective results in improving critical thinking skills and less
effectiveness in enhancing students' creative thinking abilities. Based on the above results, an independent
samples t-test will be conducted for the N-Gain Score to determine the significance of the differences in
effectiveness. After conducting the prerequisite tests and obtaining results indicating homogeneity and
normal distribution of the data, the testing results is show in Table 6.

Table 6. Independent Samples T-Test for N-Gain Score

Independent Samples Test

Levene's Test for t-test for Equality
Equality of Variances of Means
. Sig. (2- Mean Std. Error
F Sig. t Df tailed) Difference  Difference
Thinking Critical 1.224 0.275 7.76 40 0.000 31.43 4.05
skills Creative 0.105 0.748 247 40 0.018 13.91 5.63

From Table 6, it can be concluded that there is a significant difference in effectiveness between the
implementation of differentiated learning in the experimental group and conventional learning in the
control group. This means that the implementation of differentiated learning is more effective than
conventional learning. Further testing is conducted to determine the average improvement in critical and
creative thinking skills among students in the high, medium, and low ability groups with differentiated
learning in the experimental group. To understand the extent of the influence of differentiated learning on
the improvement of critical and creative thinking skills among students grouped based on their learning
abilities, we can refer to the N-Gain scores presented in Table 7.
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Table 7. Descriptive Results of N-Gain Scores

Thinking Skills Group Minimum Maximum N-Gain Score Category
High 56 91 72.26 High
Critical Medium 50 70 57.87 Medium
Low 38 69 54.70 Medium
High 57 88 75.99 High
Creative Medium 28 75 52.52 Medium
Low 37 75 51.47 Medium

Data from the results of N-Gain scores based on learning ability for critical and creative thinking
skills is presented in Table 7, show differences in the average improvement of critical thinking skills among
students with different learning abilities: high, medium, and low. Looking at the N-Gain percentage, there is
an influence of differentiated learning on the improvement of critical thinking skills: 72.26% in the high-
ability group (categorized as high), 57.76% in the medium-ability group (categorized as moderate), and
54.70% in the low-ability group (categorized as moderate). For the improvement of creative thinking skills,
the N-Gain Score values are as follows: high-ability group with a high category at 75.99%, medium-ability
group with a moderate category at 52.52%, and low-ability group with a moderate category at 51.47%.
Therefore, descriptively, it can be concluded that the average improvement of critical thinking skills is
better in the high-ability group. This research aimed to examine the improvement of students' critical and
creative thinking abilities in the topic of Cubes and Rectangular Prisms in Grade V at SDN 07 Mandau
through the implementation of differentiated learning. The research results have been analyzed, and it was
found that the Initial Student Abilities from the pretest results showed no significant difference in the initial
critical and creative thinking abilities in mathematics, particularly in the topic of cubes and rectangular
prisms, between the experimental group (receiving differentiated learning) and the control group
(continuing with conventional teaching methods). The pretest results indicated that these abilities, in
general, were still below average and categorized as low.

Discussion

The Implementation of Differentiated Learning in the experimental group received differentiated
learning, taking into account students' learning styles and thinking abilities. Student grouping based on
their learning styles revealed that various learning styles such as visual, auditory, and kinesthetics were
used to group students. Improvement in Critical and Creative Thinking Abilities After the implementation
of differentiated learning, a post-test was conducted to assess the improvement in students' critical and
creative thinking abilities (Dalila et al., 2022; Sahril et al., 2021; Zubaidah et al., 2017). The post-test results
showed that the experimental group, which received differentiated learning, achieved higher average
scores compared to the control group, which received conventional teaching methods. This applied to both
critical and creative thinking abilities.

Significance testing to test the significance of the results, the N-Gain Score test was conducted to
measure the effectiveness of the learning. The results indicated that the implementation of differentiated
learning in the experimental class had a significant impact on improving students' critical and creative
thinking abilities compared to conventional teaching in the control class. Furthermore, the research
examined how differentiated learning affected the improvement of students' critical and creative thinking
abilities based on their ability levels. The results showed that the group of students with high abilities
experienced a greater improvement in critical and creative thinking abilities compared to the moderate and
low-ability groups (Fitrianawati et al., 2020; Insyasiska et al,, 2015). Based on this research, it also
demonstrated the extent of the effectiveness of differentiated learning compared to conventional teaching.
Differentiated learning proved to be more effective in enhancing students' critical and creative thinking
abilities compared to conventional teaching, which is more teacher-dominated.

Based on interviews with the teacher from SD Negeri 07 Mandau, it is known that the teacher's
measure of successful learning is based on students being able to complete assignments correctly and
having a calm classroom environment for focused learning. Consequently, the teacher enforces strict rules
to ensure students are serious and pay close attention during learning. The teacher dominates the teaching
process by providing strict rules for students to follow and maintaining a calm classroom environment. The
teacher teaches in their preferred way based on their own abilities, without considering how students learn
according to their individual needs. Moreover, the dominance of the teacher in the classroom hinders
students' opportunities to develop their thinking skills and broaden their knowledge (Fitriani et al., 2020;
Saragih & Zuhri, 2019), It is also in line with research conducted which reveals that teacher-dominated
learning tends to make students passive in their learning, thus hindering their thinking abilities (Keiler,
2018). Therefore, the selection of an appropriate learning model/approach that aligns with students’
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characteristics is necessary, one of which is differentiated learning that adapts to students' learning styles.
As indicated by the study state differentiated learning is currently receiving attention as it is considered to
enhance the quality of education without neglecting the diversity among (Mulyawati et al., 2022).

Until now, teachers have regarded the existing differences in students’ abilities as a problem and a
challenge for them to address the diversity within the classroom. State that there are pros and cons to
grouping students based on academic abilities (Papachristou et al., 2022; Sahril et al.,, 2021). This is because
it is believed that students will be motivated to improve their abilities, but at the same time, there can be a
gap in expectations between teachers and students with different abilities (Gultom et al.,, 2020; Marlina,
2019; Smets & Struyven, 2020). Based on interviews with teachers, it was found that only a few students
have high mathematical abilities, while the majority struggle and find it difficult to learn mathematics.

Grouping students based on their learning styles will enable them to process received information
more easily. As stated by previous study grouping students based on learning styles facilitates the
processing of received information (Rais & Aryani, 2017). The purpose of grouping is to enable students to
collaborate in understanding and completing tasks based on their similar learning styles. Initially, students
may experience confusion when they are grouped according to their learning styles. However, as the
learning process continues, students seem to enjoy the lessons, although they still face challenges in
working together because they are preoccupied with understanding the material in their own ways.

Differentiated learning strategies, which include a focus on critical thinking, help align the varying
abilities of students in comprehending lesson materials and developing their interests and diverse talents
(Haelermans, 2022; Weiss et al., 2018). This means that students with different learning abilities, as
determined through grouping, have equal opportunities to develop their interests and learning styles in
understanding the lesson content (Fen & Poh, 2015; Zamecnik et al., 2022). However, the above research
findings indicate that differentiated learning has not yet influenced student grouping based on their
learning abilities. Students with higher learning abilities in the top group still achieved higher average post-
test scores compared to those in the middle and bottom groups.

The research findings indicate that the implementation of differentiated learning in the
experimental class can enhance critical thinking skills to a greater extent compared to the control class,
which utilizes conventional teaching methods, based on the average post-test scores. Differentiated
learning provides students with the opportunity to develop critical thinking skills in understanding
problems, evaluating information, drawing conclusions, and making generalizations (Benedicto & Andrade,
2022; Magableh & Abdullah, 2020). Differentiated learning is considered as a solution to meet the diverse
learning needs of students and their potentials. The differentiated learning strategy directs teachers to
avoid imposing their will and provides opportunities for students to develop their own potentials

The implementation of differentiated learning is quite effective in enhancing students' critical and
creative thinking skills in mathematics, specifically in the topics of Rectangular Prisms and Cubes for 5th-
grade students at SDN 07 Mandau. Based on the presented research findings, it is evident that the
application of differentiated learning is quite effective in improving students' critical and creative thinking
skills in the volume of rectangular prisms and cubes compared to conventional teaching methods. This
finding is consistent with previous study where their study found that the implementation of differentiated
learning can improving students' learning outcomes (Hidayati & Sujarwati, 2023). Similarly, research
conducted after the implementation of differentiated learning for students found that this method can
improve students' creativity and critical thinking skills. Furthermore, a study conducted revealed that the
implementation of differentiated learning can enhance the potential of elementary school students
(Mulyawati et al., 2022). Another study conducted also indicated that the implementation of differentiated
learning can improve students' critical reading abilities (Sahril et al,, 2021). Based on these findings, it can
be concluded that differentiated learning can be applied to students to enhance their critical and creative
thinking abilities. Overall, this research supports the implementation of differentiated learning as an
effective method to enhance students' critical and creative thinking abilities in elementary school
mathematics education.

4. CONCLUSION

In conclusion, the research findings indicate that differentiated learning, particularly in the context
of teaching rectangular prisms and cubes to 5th-grade students at SDN 07 Mandau, is quite effective in
enhancing critical and creative thinking abilities. The N-Gain scores show varying levels of improvement in
critical thinking abilities among students with different learning abilities, with the high-ability group
showing the highest improvement. Similarly, creative thinking abilities also improved, with the high-ability
group exhibiting the highest improvement. The observed traditional teaching approach in the control
group, where the teacher dominated the learning process and enforced strict rules, seems to hinder
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students' opportunities to develop their thinking skills and expand their knowledge. In contrast,
differentiated learning, which focuses on critical thinking, provides equal opportunities for students with
diverse abilities to understand the subject matter and develop their interests and learning styles. Overall,
these findings demonstrate that differentiated learning is a valuable approach for enhancing critical and
creative thinking abilities in mathematics education. Teachers should have a better understanding and
mastery of implementing differentiated learning, not only based on content, process, and product but also
by adapting the learning to the mapped learning needs, rather than solely focusing on grouping based on
learning styles. The implementation of differentiated learning as part of the independent curriculum
requires sufficient time for adaptation and teacher preparation.

5. REFERENCES

Afni, N.,, & Hartono. (2020). Contextual teaching and learning (CTL) as a strategy to improve students
mathematical literacy. Journal of Physics: Conference Series, 1581(1).
https://doi.org/10.1088/1742-6596,/1581/1/012043.

Alim, ] A, Fauzan, A.,, Arwana, I. M., & Musdi, E. (2020). Model of Geometry Realistic Learning Development
with Interactive Multimedia Assistance in Elementary School. Journal of Physics: Conference Series,
1471(1),12053. https://doi.org/10.1088/1742-6596/1471/1/012053.

Alim, Jesi Alexander, Fauzan, A., Made Arnawa, 1., Sari, I. K., & Hermita, N. (2020). Development of learning
flow on two-dimentional figure based realistic mathematics education. Universal Journal of
Educational Research, 8(8), 3579-3584. https://doi.org/10.13189 /ujer.2020.080834.

Alim, Jesi Alexander, Hermita, N., Alim, M. L., Wijaya, T. T., & Pereira, . (2021). Developing a Math Textbook
using realistic Mathematics Education Approach to increase elementary students’ learning
motivation. Jurnal Prima Edukasia, 9(2).
https://journal.uny.ac.id/index.php/jpe/article/download /39393 /pdf.

Amran, A., Perkasa, M., Satriawan, M., Jasin, I., & Irwansyah, M. (2019). Assessing students 21st century
attitude and environmental awareness: Promoting education for sustainable development through
science education. Journal of Physics: Conference Series, 1157(2). https://doi.org/10.1088/1742-
6596/1157/2/022025.

Aprima, D., & Sari, S. (2022). Analisis Penerapan Pembelajaran Berdiferensiasi dalam Implementasi
Kurikulum Merdeka pada Pelajaran Matematika SD. Cendikia: Media Jurnal Ilmiah Pendidikan,
13(1),95-101. https://doi.org/10.35335/cendikia.v13i1.2960.

Aslamiah, A., Abbas, E. W., & Mutiani, M. (2021). 21st-Century Skills and Social Studies Education. The
Innovation of Social Studies Journal, 2(2), 82. https://doi.org/10.20527 /iis.v2i2.3066.

Astuti, Waluya, S. B., & Asikin, M. (2019). Strategi Pembelajan Dalam Menghadapi Tantangan Era Revolusi
4.0. Seminar Nasional Pascasarjana 2019, 2(1), 469-473.
https://proceeding.unnes.ac.id/index.php/snpasca/article/download/327/353.

Benedicto, P. N., & Andrade, R. (2022). Problem-Based Learning Strategies and Critical Thinking Skills
Among Pre-Service Teachers. International Journal of Science, Technology, Engineering and
Mathematics, 2(2), 1-28. https://doi.org/10.53378/352885.

Bravo, M. C. M., Chalezquer, C. S, & Serrano-Puche, J. (2021). Meta-framework of digital literacy:
Comparative analysis of 21st century skills frameworks. Revista Latina de Comunicacion Social,
2021(79), 76-110. https://doi.org/10.4185/RLCS-2021-1508.

Dalila, A. A., Rahmabh, S,, Liliawati, W., & Kaniawati, I. (2022). Effect of Differentiated Learning in Problem
Based Learning on Cognitive Learning Outcomes of High School Students. Jurnal Penelitian
Pendidikan IPA, 8(4), 2116-2122. https://doi.org/10.29303 /jppipa.v8i4.1839.

Fan, J. Y, & Ye, J. H. (2022). The Effectiveness of Inquiry and Practice During Project Design Courses at a
Technology University. Frontiers in Psychology, 13(May), 1-15.
https://doi.org/10.3389 /fpsyg.2022.859164.

Fen, C., & Poh, K. (2015). A Review of Intrinsic and Extrinsic Motivations of ESL Learners. International
Journal of Languages, Literature and Linguistics, 1(2), 98-105.
https://doi.org/10.7763/ijlll.2015.v1.20.

Fitrianawati, M., Sintawati, M., Marsigit, & Retnowati, E. (2020). Analysis toward relationship between
mathematical literacy and creative thinking abilities of students. Journal of Physics: Conference
Series, 1521(3). https://doi.org/10.1088/1742-6596/1521/3/032104.

Fitriani, A., Zubaidah, S., Susilo, H., & Al Muhdhar, M. H. L. (2020). PBLPOE: A learning model to enhance
students’ critical thinking skills and scientific attitudes. International Journal of Instruction, 13(2),
89-106. https://doi.org/10.29333/iji.2020.1327a.

Garba, S. A, Byabazaire, Y., & Busthami, A. H. (2015). Toward the use of 21st century teaching-learning

Jesi Alexander Alim / Differentiated Implementation of Differentiated Learning to Enhance Elementary School Students'
Mathematical Critical and Creative Thinking Skills


https://ejournal.undiksha.ac.id/index.php/IJEE/article/view/64295
https://ejournal.undiksha.ac.id/index.php/IJEE/article/view/64295

International Journal of Elementary Education, Vol. 8, No. 1, 2024, pp. 178-187 186

approaches: The trend of development in Malaysian schools within the context of Asia Pacific.
International  Journal of Emerging  Technologies in  Learning, 10(4), 72-79.
https://doi.org/10.3991/ijet.v10i4.4717.

Gultom, S., Hutauruk, A. F., & Ginting, A. M. (2020). Teaching Skills of Teacher in Increasing Student Learning
Interest. Budapest International Research and Critics Institute-Journal (BIRCI-Journal), 3(3), 1564-
1569. http://www.bircu-journal.com/index.php/birci/article/download/1086/pdf.

Haelermans, C. (2022). The Effects of Group differentiation by students’ learning strategies. Instructional
Science, 50(2), 223-250. https://doi.org/10.1007/s11251-021-09575-0.

Hermita, N., Putra, Z. H., Alim, |. A., Wijaya, T. T., Anggoro, S., & Diniya, D. (2021). Elementary Teachers’
Perceptions on Genially Learning Media Using Item Response Theory (IRT). Indonesian Journal on
Learning and Advanced Education (IJOLAE), 4(1), 1-20.
https://doi.org/10.23917 /ijolae.v4i1.14757.

Hidayati, L., & Sujarwati, I. (2023). The Differentiated Learning Strategy in Implementation Merdeka Belajar
Curriculum to Improve Students’ Learning Outcomes of English Lesson in Elementary School.
Cendikia : Media Jurnal Ilmiah Pendidikan, 13(5), 724-733.
http://iocscience.org/ejournal /index.php/Cendikia/article /view/3668.

Hutagalung, B., & Purbani, W. (2021). The Ability Of Digital Literacy For Elementary School Teachers. JPI
(Jurnal Pendidikan Indonesia), 10(4), 710-721. https://doi.org/10.23887 /jpi-
undiksha.v10i4.32938.

Insyasiska, D., Zubaidah, S., & Susilo, H. (2015). Pengaruh project based learning terhadap motivasi belajar,
kreativitas, kemampuan berpikir kritis, dan kemampuan kognitif siswa pada pembelajaran biologi
[The effect of project based learning on learning motivation, creativity, critical thinking skills, a.
Jurnal Pendidikan Biologi, 7(1), 9-21. https://doi.org/http://dx.doi.org/10.17977 /um052v7ilp9-
21.

Jaarsveld, S., & Lachmann, T. (2017). Intelligence and Creativity in Problem Solving : The Importance of Test
Features in Cognition Research. 8(February), 1-12. https://doi.org/10.3389/fpsyg.2017.00134.

Keiler, L. S. (2018). Teachers’ roles and identities in student-centered classrooms. International Journal of
STEM Education, 5(1), 34. https://doi.org/10.1186/s40594-018-0131-6.

Magableh, 1., & Abdullah, A. (2020). The effect of differentiated instruction on EFL learners: Teachers’
perspective. International Journal of Academic Research in Business and Social Sciences, 10(5).
https://doi.org/10.6007 /ijarbss/v10-i5/7235.

Marlina. (2019). Panduan Pelaksanaan Model Pembelajaran Berdiferensiasi di Sekolah Inklusif. 1-58.

Mavidou, A., & Kakana, D. (2019). Teachers’ Experiences of a Professional Development Program for
Differentiated Instruction. Creative Education, 10(03), 555-569.
https://doi.org/10.4236/ce.2019.103040.

Mulyawati, Y., Zulela, M., & Edwita, E. (2022). Differentiation Learning to Improve Students Potential in
Elementary School. Pedagonal : Jurnal Ilmiah Pendidikan, 6(1), 68-78.
https://doi.org/10.55215/pedagonal.v6i1.4485.

Niemi, H. M., & Kousa, P. (2020). A Case Study of Students’ and Teachers’ Perceptions in a Finnish High
School during the COVID Pandemic. International Journal of Technology in Education and Science,
4(4), 352-369. https://doi.org/10.46328/ijtes.v4i4.167.

Nold, H. (2017). Using Critical Thinking Teaching Methods to Increase Student Success: An Action Research
Project. International Journal of Teaching and Learning in Higher Education, 29(1), 17-32.
https://eric.ed.gov/?id=E]J1136016.

Noviyanti, M. (2019). Teachers’ belief in mathematics teaching: A case study of early childhood education
teachers. Journal of Physics: Conference Series, 1315(1). https://doi.org/10.1088/1742-
6596/1315/1/012010.

Papachristou, E., Flouri, E., Joshi, H., Midouhas, E., & Lewis, G. (2022). Ability-grouping and problem behavior
trajectories in childhood and adolescence: Results from a U.K. population-based sample. Child
Development, 93(2), 341-358. https://doi.org/10.1111/cdev.13674.

Parmini, N. P,, Bagus, 1., Ayu, I, Aridawati, P., & Sudiartha, I. W. (2023). 21st Century Skills and Information
Literacy in Indonesian Language and Literature Education Study Program. 28(1), 83-95.
https://ejournal.undiksha.ac.id/index.php/MI/article /view/59441.

Pozas, M., Letzel, V., & Schneider, C. (2020). Teachers and differentiated instruction: exploring
differentiation practices to address student diversity. Journal of Research in Special Educational
Needs, 20(3), 217-230. https://doi.org/10.1111/1471-3802.12481.

Qodr, T. S, Efendi, A., & Musadad, A. A. (2021). Opportunities for Using Smartphones in the Digital Era to
Facilitate Students in Learning Sociology in High Schools. Journal of Education Technology, 5(2),
263-271. https://doi.org/10.23887 /jet.v5i2.34806.

IJEE. P-ISSN: 2579-7158 E-ISSN: 2549-6050



International Journal of Elementary Education, Vol. 8, No. 1, 2024, pp. 178-187 187

Rais, M., & Aryani, F. (2017). Learning Style in Teaching: An Effort Understanding the Characteristics of
Learners in Early Learning. The 1st International Conference on Education, Science, Art and
Technology (the 1st ICESAT), 259-265. http://eprints.unm.ac.id/13869/.

Reidelbach, M., Zimmer, C., Meunier, B., Rich, P. R,, & Sharma, V. (2021). Electron Transfer Coupled to
Conformational Dynamics in Cell Respiration. Frontiers in Molecular Biosciences, 8, 711436.
https://doi.org/10.3389/fmolb.2021.711436

Sahril, S., N, A. S., & Nur, M. S. (2021). The Impact of Differentiated Instruction on Students’ Performance in
Critical Reading. Eralingua: Jurnal Pendidikan Bahasa Asing Dan Sastra, 5(1), 275.
https://doi.org/10.26858/eralingua.v5i1.18937.

Saragih, S., & Zuhri, D. (2019). Teacher Behavior in Students’ Critical Thinking Ability Development. Journal
of Physics: Conference Series, 1320(1). https://doi.org/10.1088/1742-6596/1320/1/012006.

Singh, C. K. S., & Marappan, P. (2020). A review of research on the importance of higher order thinking skills
(HOTS) in teaching english language. In Journal of Critical Reviews (Vol. 7, Issue 8).
https://doi.org/10.31838/jcr.07.08.161.

Siregar, E., Sutiarso, S., & Yusuf, Z. (2021). Analysis of Students’ Mathematical Literacy Ability in Algebraic
Concepts Based on Trends in International Mathematics and Science Study (TIMSS) Problems.
Technium Social Sciences Journal, 21, 381-392. https://doi.org/10.47577 /tssj.v21i1.3904.

Siswanto, R. D., & Ratiningsih, R. P. (2020). Korelasi Kemampuan Berpikir Kritis dan Kreatif Matematis
dengan Kemampuan Pemecahan Masalah Matematis Materi Bangun 4uang. ANARGYA: Jurnal
IImiah Pendidikan Matematika, 3(2), 96-103.
https://jurnal.umk.ac.id/index.php/anargya/article /view/5197.

Smets, W, & Struyven, K. (2020). A Teachers’ Professional Development Programme to Implement
Differentiated Instruction in Secondary Education: How Far do Teachers Reach? Cogent Education,
7(1). https://doi.org/10.1080/2331186X.2020.1742273.

Suryadj, S., Kushardiyanti, D., & Gusmanti, R. (2021). Challenges of Community Empowerment in the Era of
Industry Society 5.0. KOLOKIUM Jurnal Pendidikan Luar Sekolah, 9(2), 160-176.
https://doi.org/10.24036 /kolokium-pls.v9i2.492

van Geel, M., Keuning, T., & Safar, 1. (2022). How teachers develop skills for implementing differentiated
instruction: Helpful and hindering factors. Teaching and Teacher Education: Leadership and
Professional Development, 1(February), 100007. https://doi.org/10.1016/j.tatelp.2022.100007.

Weiss, S., Markowetz, R., & Kiel, E. (2018). How to teach students with moderate and severe intellectual
disabilities in inclusive and special education settings: Teachers’ perspectives on skills, knowledge
and attitudes. European Educational Research  Journal, 17(6), 837-856.
https://doi.org/10.1177/1474904118780171.

Westbroek, H. B, van Rens, L., van den Berg, E., & Janssen, F. (2020). A practical approach to assessment for
learning and differentiated instruction. International Journal of Science Education, 42(6), 955-976.
https://doi.org/10.1080/09500693.2020.1744044.

Wijayati, N., Sumarni, W., & Supanti, S. (2019). Improving Student Creative Thinking Skills Through Project
Based Learning. KnE Social Sciences, 2019, 408-421. https://doi.org/10.18502 /kss.v3i18.4732.

Yasinta, I. N., & Hamsa, A. (2022). the Ninth Graders’ Pisa-Based Reading Literacy Competence. Curricula :
Journal of Teaching and Learning, 7(1), 12-29. https://doi.org/10.22216/curricula.v7i1.919.

Zamecnik, A., Kovanovi¢, V., Joksimovi¢, S., & Liu, L. (2022). Exploring non-traditional learner motivations
and characteristics in online learning: A learner profile study. Computers and Education: Artificial
Intelligence, 3. https://doi.org/10.1016/j.caeai.2022.100051.

Zubaidah, S., Fuad, N. M., Mahanal, S., & Suarsini, E. (2017). Improving creative thinking skills of students
through Differentiated Science Inquiry integrated with mind map. journal of Turkish Science
Education, 14(4), 77-91. https://doi.org/10.12973 /tused.10214a.

Jesi Alexander Alim / Differentiated Implementation of Differentiated Learning to Enhance Elementary School Students'
Mathematical Critical and Creative Thinking Skills


https://ejournal.undiksha.ac.id/index.php/IJEE/article/view/64295
https://ejournal.undiksha.ac.id/index.php/IJEE/article/view/64295

