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Abstract

Mathematical thinking, which involves high-level logic, analysis, connections, problem-
solving, and communication, is essential for navigating 21st-century developments. This 
study examines the impact of a differentiated instruction model on students’ mathematical 
thinking. A quantitative study adopting a predictive correlational design was conducted with a 
total of 105 elementary school students in the fourth grade in Riau Province, Indonesia. This 
study was analyzed using structural equation modeling (SEM) with SmartPLS 4 software. 
The findings reveal that differentiated instruction for students to explore, discover, and 
experiment in building has a significant impact on students’ mathematical thinking, namely: 
mathematical communication, mathematical representation, mathematical problem-solving, 
and mathematical reasoning. Differentiated instruction can optimize the improvement of each 
student’s mathematical thinking diversity from an early age as a provision for elementary 
school students, as it can accommodate various potential differences for the sake of 
developing and optimizing competencies. 
Keywords: differentiated instruction, mathematical thinking, elementary education, structural 
equation modeling (SEM)

 
	 Mathematical thinking is related 
to the engagement of students in thinking 
processes such as reasoning, problem  

 
solving, inferencing, and connecting ideas 
(Tanudjaya et al, 2020). It is a vital skill 
of the current era due to the evolution of 
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science and technology, which require 
different skill-thinking processes (Hafni et 
al, 2020). Mathematical thinking shapes 
students’ reasoning patterns and guides 
them to think logically, critically, and 
systematically (Ambussaidi et al, 2019). 
Logical thinking can also be interpreted as 
a student’s ability to draw valid conclusions 
according to the rules of logic and can prove 
that the conclusion is true (valid) following 
previously known knowledge (Noto et 
al, 2023). Criticaly is include evaluating 
arguments and reasoning critically, and it can 
give students the skills they need to make 
their own decisions and deal with significant 
issues affecting both society and their own 
personal life (Sachdeva & Eggen, 2021). 
	 According to Arnold & Wade (2015), 
that about systematically think as problems 
that have clear goals that allow resolution 
with several answers and ways of solving 
them. However, mathematical metric 
associations such as Trends in International 
Mathematics and Science Study (TIMSS) 
demonstrate the decline in students’ 
mathematical thinking scores and related 
mathematical logical thinking skills and 
talents (Jawad et al, 2021). Tanudjaya et al 
(2020), in the Programme for International 
Student Assessment (2019), get the result 
that Indonesian students ranked low due 
to their inability to select, compare, and 
evaluate mathematical problems. In this 
case, educational stakeholders should take 
appropriate action in order to enhance 
students’ mathematical thinking due to the 
benefits of this skill for their lives. 
	 Investigation research shows that 
56.19% of 105 participants elementary 
school students who completed the test 
were in the low mathematical thinking 
category, in line research by Hardiyanti et 
al (2023) that low students’ mathematical 
communication (Prabawanto, 2019; 
Zulkarnain, et al, 2021), low students’ 
mathematical representation (Fauziyah & 
Jupri, 2020; Iskak et al, 2020; Qurratu’ain & 
Kowiyah, 2025), low students’ mathematical 
problem solving (Amalina & Vidakovich, 
2023), low students’ mathematical reasoning 
(Hasanah et al, 2019). According to 
Usdiyana et al (2009), one of the reasons 
Indonesian students had low mathematical 
thinking skills was the teaching method 
employed. The use of traditional teaching 
methods known as teacher centers is still 

familiar among Indonesian teachers. This 
method emphasized direct presentation and 
did not allow students to think logically 
(Purwitaningrum & Prahmana, 2021). Other 
than that, shaping students’ mathematical 
thinking requires an environment where 
students are free to use their creativity 
and thinking process (Hair et al, 2010). In 
this case, finding an appropriate teaching 
method that enhances students’ mathematical 
thinking is necessary. One teaching method 
known as differentiated instruction is 
an important instructional method that 
teachers can use for successful curriculum 
delivery since it permits instruction that 
is aligned with student needs (Shareefa, 
2023). Simply put, differentiated instruction 
refers to the practical, proven learning 
that effectively responds to the students’ 
diversity (Tomlinson, 2014). Currently, this 
teaching approach is necessary since the 
diversity among students is substantial and 
continuously increasing (Pozas & Schneider, 
2019).
One important reason for using differentiated 
instruction is that students, with their 
various uniqueness, both physical and 
non-physical characteristics, are different 
from one to another. Students of the same 
age and grade have different interests, 
hobbies, characteristics, and intelligence 
(Farisia et al, 2025); ability, performance, 
cultural background, language, learning 
needs, motivation, hobbies, and self-control 
skills (Tomlinson et al, 2003). Students 
are considered distinct animals with a 
wide range of abilities and intelligences. 
Through differentiated instruction, teachers 
can provide suitable content, tasks, and 
procedures for each student in order to 
maximize their potential (Rasheed & Wahid, 
2018). 
	 In this case, differentiation in terms 
of mathematical tasks is a possible strategy 
to enhance students’ mathematical thinking 
skills. It helps to meet the various demands 
of students by using mathematical tasks with 
strong differentiation potential (Holzapfel et 
al, 2019). It is therefore necessary to enhance 
the students’ mathematical and cognitive 
aspects (Chamberlin & Powers, 2010). 
Furthermore, one of the reasons for students’ 
low achievement in the mathematical 
context was the low engagement and 
limited possibilities they had in the class. 
Some students might achieve much teacher 
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attention, but some might not. Therefore, 
the solution was differentiated instruction 
to present varying learning activities and 
different content, as well as adopt varying 
strategies of assessment to meet the needs of 
each child (Thousand et al, 2007). Through 
differentiated instruction, the classroom 
would be more heterogeneous is by no 
means limited to performance and academic 
readiness. It also refers to aspects like 
cultural background, language competence, 
gender-based learning preferences, 
learning styles, motivation, as well as 
social, methodological, and self-regulatory 
competencies (Pozas et al, 2019), which 
can help students (Wetbunpot & Inprasitha, 
2015). It is necessary since mathematics is 
perceived as a difficult subject and demands 
that students focus on understanding the 
concept (Winata et al, 2025).
	 In regard to the theoretical 
importance, this research aims to test the 
impact of the use of differentiated instruction 
on students’ mathematical thinking in 
Indonesia, only related to the description 
of differentiated instruction and its practice 
among teachers and students. This topic 
was the subject of research that took the 
form of a literature review (Anggareni 
& Juandi, 2023); (Suprayogi et al, 2023; 
Zahra et al, 2023) and a description of the 
application of differentiated instruction in 
the classroom to learning (Hidayati, 2020; 
Hasanah et al, 2022; Jayantika et al, 2023; 
Suprayogi et al, 2023). Empirical research 
shows that differentiated instruction in 
Indonesia is related to students’ resilience 
in math (Fatimah & Purba, 2021), 
mathematical problem solving (Fatimah 
et al, 2022), and mathematical critical 
thinking ability (Afriani et al, 2024). The 
significance of the current research is that 
it focuses on elementary school students 
and uses a rigorous analysis technique, 
namely structural equation modeling, which 
was not applied in the previous research 
related to this topic. Given these gaps, 
this study seeks to examine the process 
of implementing differentiated instruction 
on elementary students’ mathematical 
thinking by emphasizing the four aspects of 
mathematical thinking, namely mathematical 
communication, mathematical representation, 
mathematical problem solving, and 
mathematical reasoning. The novelty of this 
study to measure and recommend is very 

important for create meaningful mathematics 
learning to construction mathematical high 
order thinking in the 21st century it can 
accommodate various potential differences 
for the sake of developing and optimizing the 
competencies.
	 Based on the explanation above, 
research on the differentiated instruction 
in mathematics learning models to 
accommodate diverse student learning needs, 
including readiness, interests, and learning 
profiles, which can improve students’ 
mathematical thinking in elementary schools 
and trends in research using quantitative 
methods with a predictive correlation 
design in SEM analysis. Based on the 
research background that has been stated, 
the problems studied can be formulated in 
research questions as follows: 
 
1.	 How is the impact of the 
implementation of differentiated instruction 
on students’ mathematical communication in 
elementary school?  
2.	 How is the impact of the 
implementation of differentiated instruction 
on students’ mathematical representation in 
elementary school?    
3.	 How is the impact of the 
implementation of differentiated instruction 
on students’ mathematical problem solving in 
elementary school?   
4.	 How is the impact of the 
implementation of differentiated instruction 
on students’ mathematical reasoning in 
elementary school?     

Methods

Research Design 
	 This study adopts a quantitative 
approach with a predictive correlational 
design to explore and understand the 
relationships between variables and predict 
outcomes based on these relationships of 
the dependent variable or criterion from the 
independent (Creswell & Creswell, 2018). 
Dependent or criterion variable is students’ 
mathematical thinking in elementary schools 
and independent or predictor variable is 
differentiated instruction. This study aims 
to examine the effective the constructs and 
predict the dependent variable, which is 
differentiated instruction model, while the 
independent variable represents students’ 
mathematical thinking by emphasizing 
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the four aspects, namely mathematical 
communication, mathematical representation, 
mathematical problem solving, and 
mathematical reasoning in elementary 
schools.
 
Participants
	 This study consisted of elementary 
school student was conducted in fourth 
month by providing a test mathematical 
measuring condition of elementary school 

students’ mathematical thinking using 
purposive sampling technique is a method of 
selecting a sample from a population which 
has been categorized as a driving school 
and driving teacher as a provision of teacher 
competency in implementation differentiated 
instruction in mathematics subjects, 
specifically the sample of 105 elementary 
school students in fourth grade Riau 
Province. The research sample specifications 
can be seen in the following Table 1.

Table 1.  
Sample Description

	 Table 1 shows that fourth-grade 
students in three elementary schools, namely, 
as-shofa, amounted to 33.33%, Elementary 
school 35 amounted to 38.10%, And 
elementary school 95 amounted to 28.57% 
Consisting of 44.76% Males, and a greater 
number of females was 55.24%. In addition, 
we conducted an initial test to measure 
the level of mathematical thinking of each 
student. The largest percentage showed that 
students had low mathematical thinking 
amounted to 56.19%, Intermediate was 
24.76%, And high was 19.05%. The results 
of the initial test are our main objective of 
implementing a differentiated learning model 
in mathematics subjects that is oriented to 
facilitate the diversity of student learning 

needs, one of which is student learning 
readiness at the level of mathematical 
thinking of each elementary school student.
 
Research Instruments
	 The research instrument used four 
mathematical thinking tests: mathematical 
communication, mathematical representation, 
mathematical problem solving, and 
mathematical reasoning, each consisting 
of five items test adapted from indicators 
by the National Council of Teachers of 
Mathematics (2000) to the geometry material 
of elementary school mathematics learning, 
more details can be seen in (table 2, table 3, 
table 4, and table 5).

Category Frequency Percentage 
Student School 
As-Shofa Elementary 35 33.33 
35 Elementary 40 38.10 
95 Elementary 30 28.57 
Gender 
Male 47 44.76 
Female 58 55.24 
Mathematical Thinking Level 
Low 59 56.19 
Intermediate 26 24.76 
High 20 19.05 
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Table 2.  
Mathematical Communication Test

Table 3.  
Mathematical Representation  Test
Indicators Test 
Visual: presenting data or 
information in the form of 
images or diagrams 

Name the objects in the environment around the house and school that are shaped 
like flat shapes! 

Symbolic, mathematical 
equations, or mathematical 
expressions 

Draw flat shapes that resemble objects in the environment! 

Determine the formula for flat shapes! 
Verbal, written, or written text Explain the equations of a quadrilateral! 

 
Table 4.  
Mathematical Problem Solving Test

Indicators Test 
Express mathematical ideas The land area is 600 m2 with a width of 40 m. Calculate the length of the land. 

Describe the problem identification in the question! 
Demonstrating and visually 
describing them 

Characteristics of a plane figure: 
1. Has 2 right angles 
2. Has 4 sides of equal length 
3. Has 2 perpendicular diagonals of equal length 
Draw a plane figure that matches the characteristics in the question! 

Understand, interpret, and 
evaluate mathematical ideas 

A garden has a perimeter of 2.400 m2. A fish pond with a perimeter of 40 m will be 
constructed on the land within the garden. 
Determine the shape of the garden and fish pond! 

Use mathematical terms, 
notations, and structures 

Determine the correct formula for a flat shape to solve the problem! 

Explain concepts, ideas, or 
problems in their language 

Conclude the answer to the question! 

 

Indicators Test 
 
Understanding and relating the 
information to the concept 

 

 
Flat shapes A, B and C are squares with areas of 36 cm, 25 cm and 16 cm respectively.  
Calculate the total perimeter of the three squares combined!  

Formulating and presenting the 
problem, including using 
tables, graphs, or symbols to 
express the problem  

 
The swimming pool measures 20 m x 35 m. Determine the shape of the flat shape and 
calculate the circumference of the swimming pool! 

The primary goals and 
strategies for carrying out the 
established plans 

 
The area of the yellow area in the picture is 10 cm. Calculate the total area of the 
building! 

Monitoring the process for each 
step 

The area of the rhombus-shaped garden is 200 m2. Determine the size of the side of the 
garden! 

Checking out the final results 
and making improvements 

 
Summarize how to get the measurements of each side of the garden! 
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Data Analysis and Procedure
	 The instrument developed and used in 
the current research has undergone reliability 
tests. Through the use of partial least 
squares structural equation modeling and the 
confirmatory factor analysis method (CFA), 
the validity of the scale was examined. 
The indicator reliability outer loading > 
0.7 (suggested), 0.4 ≤ outer loading < 0.7 
(acceptable with certain conditions), and 
outer loading < 0.4 (should be eliminated) 
(Hair et al, 2010). However, undergone 

validity tests using the AVE > 0.50 value, 
the recommended value is above 0.5, which 
means that more than 50% of the variance for 
reflective indicators has been considered to 
explain the latent variable (Hair et al, 2017). 
The Internal Consistency Reliability (CR) < 
0.6 (low), CR: 0.7–0.9 (satisfied), CR: 0.6–
0.7 (acceptable for exploratory research) CR 
> 0.90 (the probability of multicollinearity 
issues) (Hair et al, 2011). The results of the 
analysis of the instrument can be seen in the 
measurement model.

Table 5.  
Mathematical Reasoning Test
Indicators Test 
Observe the inference rules, 
evaluate the soundness of the 
arguments, and provide 
evidence 

       
Explain the similarities and differences between flat shapes! 

Draw logical conclusions Explain the proof that a square is part of a rectangle and has similarities to a 
rhombus! 

Using patterns and 
relationships to analyze 
mathematical situations, 
make analogies, and 
generalize 

A book has a surface area of 200 cm, determine the formula for measuring the 
area of the book! 

Elucidating the qualities, 
relationships, facts, and 
patterns of the model 

Explain and prove that the specified formula can be used on all the same flat 
shapes! 

Developing and studying 
conjectures (allegations) 

The surface of the blackboard has a circumference of 5 m, determine the size of 
each side of the blackboard using the formula! 

 

Figure 1.  
Measurement Model

 

     586THE OPTIMIZING STUDENTS’ MATHEMATICAL DIVERSITY: DIFFERENTIATED INSTRUCTION MODEL ON STUDENTS’...



	 Figure 1 displays the standardized 
coefficient value of di on students’ 
mathematical thinking, namely mathematical 
communication was 0.734, Mathematical 
representation was 0.821, Mathematical 
problem solving was 0.805, and 

mathematical reasoning was 0.781; This 
means that the implementation di has a 
positive and significant relationship with 
improving students’ mathematical thinking in 
elementary school.  
 

	 Based on Table 6, the reliability 
of the mathematical thinking test was 
determined using the values of outer loading 
and composite reliability (CR). Convergent 
validity was assessed through the average 
variance extracted (AVE) for each construct 
and indicator (acceptable under the condition 
of 0.4 ≤ outer loading < 0.7 > are considered 
suggested and acceptable). After adjustments, 

the outer loading and AVE values for all 
constructs and indicators that construct 
good reliability are acceptable, and each 
measurement item has good convergent 
validity.
This study developed instruments used 
to measure the learning assessment 
questionnaire for implementing DI, can be 
seen in the table.

Table 6.  
Reliability and Validity of Mathematical Thinking Test
Construct Code Indicator Outer Loading CR AVE 
Mathematical Communication C1 0.700 0.734 0.531 

C2 0.682 
C3 0.764 
C4 0.754 
C5 0.640 

Mathematical Representation RP1 0.722 0.721 0.503 
RP2 0.632 
RP3 0.805 
RP4 0.768 
RP5 0.704 

Mathematical Problem Solving PS1 0.653 0.705 0.588 
PS2 0.812 
PS3 0.530 
PS4 0.686 
PS5 0.777 

Mathematical Reasoning R1 0.555 0.781 0.524 
R2 0.652 
R3 0.742 
R4 0.787 
R5 0.847 

 

Table 7.  
The Questionnaire of Implementation DI in Mathematics Learning
Aspect Readiness Interests Profile 
Student groups are adjusted to the student's learning level. √   
Students work on tasks adapted to concrete, semi-conret, and abstract 
cognitive levels. √   

The timing of learning activities is adjusted to the learning needs of students. √   

Student groups are tailored to students' learning interests.  √  
Students create products adjusted to students' learning interests.  √  
Learning content is adjusted to students' learning interests.  √  
Student groups adjusted to student learning profiles   √ 
Students work on learning activities inside and outside the classroom.   √ 
Students create products adjusted to the student's learning profile.   √ 
Learning assessment is adjusted to the achievement of learning objectives 
oriented to student learning profiles.   √ 
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	 The structure of the indicator for the 
implementation of DI has been confirmed 
through the composite reliability (CR) and 

the average variance extracted (AVE).  
The results can be seen in Table 8. 

Table 8.  
Reliability and Validity of Questionnaire Implementation DI
Code Indicator Outer Loading CR AVE 
D1 0.627  

 
 
 
 
0.703 

 
 
 
 
 
0.527 

D2 0.596 
D3 0.699 
D4 0.563 
D5 0.557 
D6 0.729 
D7 0.719 
D8 0.569 
D9 0.533 
D10 0.492 
 

	 Table 8 show the composite reliability 
(cr) value and outer loading determine the 
construct’s reliability. In the meantime, the 
average variance extracted (ave) is used to 
determine the convergent validity. The outer 
loading value of 0.4 ≤ Outer loading < 0.7 
Is acceptable with certain condition, thus 
lending further support that all the constructs 

have good convergent validity.
Results 

The current research aims to examine the 
implementation of differentiated instruction 
impact on students’ mathematical thinking. 
Data analysis was conducted using Smart 
Partial Least Square 4 (SmartPLS) software.

Table 9.  
Goodness of Fit Indices (GoF)
Model Saturated Model Estimated Model 
SRMR 0.070 0.077 
Chi-Square 471.677 486.396 
CFI 0.93 0.94 
TLI 0.92 0.93 
RMSEA 0.05 0.03 
NFI 0.92 0.91 
 

Table 9 indicates that the srmr for the 
saturated model was 0.070, And for the 
estimated model was 0.077. According to 
hu & bentler (1999) a criterion between 
0.05 And 0.10 Is considered to indicate 
“acceptable fit”. The chi-square values show 
that the saturated model was 471.677 And 
the estimated model was 486.396 With a 
significance level of 0.05; This leads to the 
conclusion that the overall appropriateness of 
the model is significant. The cfi values were 
0.93 For the saturated model and 0.94 For 
the estimated model, while the tli values are 
0.92 And 0.93, Respectively. These values 
are within the acceptable range of ≥ 0.90 

(Hu & bentler, 1999). The rmsea values are 
0.05 For the saturated model and 0.04 For 
the estimated model, indicating a good fit, as 
rmsea values ≤ 0.08 Are acceptable (kenny 
et al., 2014). The nfi values for the saturated 
model were 0.92, And the estimated model 
was 0.91 Threshold > 0.90 (Bentler & bonett, 
1980; dash & paul, 2021). This suggests 
that the endogenous variables, students’ 
mathematical communication, mathematical 
problem solving, mathematical reasoning, 
and mathematical representation, exhibit 
a strong fit with the exogenous variable, 
differentiated instruction. Overall, these 
results indicate a good model fit.
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	 Based on Table 10, to interpret the 
correlation coefficient the strength of the 
relationship between two variables criteria 
are: (> 0.50 – 0.75) means strong, (> 0.75 – 
0.99) means very strong, and (1.00) means 
perfect correlation (Hair et al, 2017). The 
results of the correlation DI with students’ 
mathematical communication were 0.755, 

mathematical representation was 0.767, 
mathematical problem solving was 0.801, 
and mathematical reasoning was 0.798. 
Overall, the correlation coefficient values ​​
obtained were in the range of 0.755 to 0.824; 
these findings are the criteria for very strong 
positive correlations among the constructs 
measured.

Table 10.  
Correlation Latent Variable
Variable DI Mathematical 

communication 
Mathematical 
problem solving 

Mathematical 
reasoning 

Mathematical 
representation 

DI 1.000 0.755 0.801 0.789 0.767 
Mathematical 
communication 

0.755 1.000 0.798 0.767 0.812 

Mathematical 
representation 

0.767 0.798 0.824 0.812 1.000 

Mathematical 
problem solving 

0.801 0.812 1.000 0.824 0.798 

Mathematical 
reasoning 

0.798 0.824 0.812 1.000 0.824 

 

	 Table 11 reports the results of the 
factor loadings and structural coefficients 
regarding the impact of differentiated 
instruction on students’ mathematical 
thinking. First, the correlation between di 
and mathematical communication yields a 
path coefficient of 0.804, With a t-statistic 
of 0.654 And a p-value of 0.000. Second, 
the correlation between di and mathematical 
representation yields a path coefficient 
of 0.777, With a t-statistic of 0.639 And 

a p-value of 0.000. Third, the correlation 
between di and mathematical problem 
solving yields a path coefficient of 0.806, 
With a t-statistic of 0.658 And a p-value of 
0.000. Fourth, the correlation between di 
and mathematical reasoning yields a path 
coefficient of 0.789, With a t-statistic of 
0.643 And a p-value of 0.000. Furthermore, 
indicating that differentiated instruction 
significantly impacts students’ mathematical 
thinking. 

Table 11.  
Factor Loadings and Structural Coefficients

Variable R-Square R-Square Adjusted 
Mathematical communication 0.789 0.787 
Mathematical representation 0.790 0.788 
Mathematical problem solving 0.802 0.800 
Mathematical reasoning 0.788 0.786 

 

Table 12.  
R-Square

 
Differentiated Instruction Original 

sample 
Sample 
mean 

Standard 
deviation 
(STDEV) 

T 
Statistics 

P 
Values Result 

Mathematical communication 0.804 0.722 1.000 0.654 0.000 Supported 
Mathematical reasoning 0.789 0.735 1.000 0.643 0.000 Supported 
Mathematical problem 
solving 

0.806 0.751 1.000 0.658 0.000 Supported 

Mathematical reasoning 0.789 0.735 1.000 0.643 0.000 Supported 
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	 Table 12 presents the examination 
of the proportion of the measurement of 
the exogenous variable on the endogenous 
variable using r-square values. An r-square 
of 0.75 Or higher indicates a strong model, 
0.50 Indicates a moderate model, and 0.25 
Indicates a weak model (hair et al., 2017). 
The results of the research show that the 
r-square value and  r-square adjusted findings 
that the differentiated instruction variables 
indicate strong model categories affecting on 
students’ mathematical thinking.

Discussion

	 The results of the study show that 
differentiated instruction significantly 
impact student’s mathematical thinking 
in elementary schools, namely positive 
impacts on mathematical communication, 
mathematical representation, mathematical 
problem solving, and mathematical 
reasoning. The teachers must plan and 
implement learning processes that 
accommodate the diverse characteristics 
of each student, including differences 
in intelligence levels, experiences, and 
interests in a particular topic (Siregar et al, 
2026). The implementation of differentiated 
instruction creates mathematics learning 
activities that are oriented to the diversity 
of learning needs of each elementary school 
student by providing various mathematical 
content that has been adjusted to the level 
of student learning readiness. In addition, 
students are given the opportunity to 
determine student learning interests to 
produce various mathematical products 
by using variety media, teaching aids, and 
learning environments aimed at facilitating 
students’ visual, auditory, and kinesthetic 
learning styles to optimize the construction 
of mathematical thinking of students who 
have diverse differences. Therefore, it is very 
important to provide scaffolding guidance to 
students who have low levels and guidance 
in the zone of proximal development (ZPD) 
to students who are intermediate and high 
levels.
	 In line with research by 
Kamarulzaman et al. (2022), differentiated 
instruction has a significant effect on gifted 
and talented students’ mathematical thinking 
processes. By using varied instruction, 
teachers can gain a deeper understanding of 
their students’ educational needs, interests, 

and peer relationships. They can also learn 
how to motivate each student and what 
sorts of problem-solving strategies they 
can employ (Arnold et al, 2015). Children 
in elementary school can build a strong 
foundation for further mathematical skills 
and improve their ability to solve complex 
problems by understanding ideas (Putra et al, 
2025). Therefore, differentiated instruction 
can make mixed-ability classrooms more 
homogeneous and limit classroom diversity, 
according to recent research that evaluated its 
effectiveness in the mathematics classroom 
(Magableh & Abdullah, 2020). It is critical 
to implement the necessary modifications 
to classrooms in order to support young 
learners’ conceptual grasp of mathematics, 
particularly the redefining of roles and the 
adoption of innovative teaching techniques to 
help primary school-aged kids develop their 
mathematical thinking (Fraivillig et al, 1999). 
Students can be actively involved using 
various learning models, techniques, and 
tactics that are adapted to the subject matter 
and student needs, so that students have 
multiple opportunities to learn,  understand,  
and communicate what they are learning 
(Siregar et al, 2023). The important to 
develop mathematical ability by being aware 
of the differences in their students within the 
classroom setting. According to Kurnila et 
al. (2025), the stages of implementation of 
differentiated learning are: first, a student’s 
readiness level must drive how the student 
will be challenged and grow academically. 
Second, the activities provided must interest 
the student. Third, the learning profile of the 
student must match the preferred method 
of learning and thinking. Differentiated 
instruction to help students at all levels of 
math achievement is often perceived as being 
one of the best ways to help all students’ 
mathematical skills (Small, 2012). According 
to Nurasiah et al. (2021) that DI process, 
the learning stage with worksheets and 
presenting them, is indicated to be one of the 
factors that causes students’ mathematical 
communication ability to improve. Tong et al. 
(2021) transmitting oral or written (speaking 
or writing) mathematical concepts, ideas, and 
solutions to others. Students can use a variety 
of media to communicate their thoughts and 
ideas, including written language, written 
representations, and other types of writing. 
Mathematical representations include 
verbal representations, pictures, numbers, 
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symbols, algebra, tables, and graphs. 
These representations are necessary for 
mathematical thought and communication. 
When conveying mathematical ideas, the 
use of many types of representation and 
translation between representations is 
crucial (Rahmawati et al. 2017). The term 
“representations” refers to observable 
configurations that are physically embodied, 
pictures, real-world items, tables, formulas, 
schematics, and drawings of one-, two-, 
or three-dimensional figures (Sokolowski, 
2018) to solving problems, students 
engage in various cognitive actions, such 
as understanding the problem statement, 
selecting the necessary data for the 
solution, applying concepts and operations 
to the solution, solving the problem, and 
determining whether the solution is correct 
(Sümen, 2023). 
	 Differentiated instruction chosen is 
appropriate for varying levels of students 
to help them in achieving competency, 
particularly in developing mathematical 
problem solving (Bikic et al., 2016; Walter, 
2016) requires skills to apply a variety of 
different solution strategies and models and 
could take advantage of creating learning 
environments which engage students 
in investigating problems and seeking 
solutions in an active manner (Amalina & 
Vidakovich, 2023). Differentiated instruction 
enables students themselves to engage 
with meaningful, rich problem tasks and, 
instead of superficial procedure-learning, 
develop understanding of mathematical 
concepts and methods. Students should 
have possibilities to explore a variety of 
different and unfamiliar problems, even 
though they would not yet master certain 
methods or algorithms (Goldenberg et 
al, 2003). Elementary students develop 
linked to unfamiliar contexts and providing 
opportunities to solve open-ended or multi-
step problems (Gronmo et al, 2013) to 
improve on mathematical reasoning requires 
logical and systematic thinking, being a 
process, which requires making conclusions 
on how to achieve certain goals; these 
conclusions guide problem-solving and 
decision-making behavior (Inci Kuzu et al, 
2025). Differentiated instruction can meet the 
diversity and learning experiences of students 
to improve students’ mathematical skills 
(Zahra et al., 2024). 

Conclusion

	 The results show that differentiated 
learning can improve elementary school 
students’ mathematical thinking by 
emphasizing four aspects of mathematical 
thinking, namely mathematical 
communication, mathematical representation, 
mathematical problem solving, and 
mathematical reasoning in mathematics 
learning. In this case, differentiated learning 
facilitates a variety of mathematical content 
tailored to students’ learning readiness levels, 
namely by presenting discussions about 
concrete contextual problems that are close 
to students. In addition, learning process 
activities provide space for students to 
explore, discover, and experiment in building 
mathematical knowledge by presenting 
media and teaching aids as an effort to 
adjust to the diversity of student learning 
profiles, so that they can produce diverse 
products according to elementary school 
students’ mathematics learning interests. 
Therefore, the importance of implementing 
differentiated learning causes each student 
to have a learning method, ability, interest, 
and learning environment that supports them 
to be able to develop and reach elementary 
student full potential and mathematical skills.

Recommendations and Limitations 

	 Differentiated instruction has a 
positive influence on the learning process of 
elementary school students, such as being 
able to help students understand mathematics 
easily by facilitating the diversity of student 
learning profiles, providing opportunities 
for students to determine their interests to 
produce a variety of mathematical products, 
and being able to adapt them to the diversity 
of their levels of understanding, so that it can 
optimize students to achieve good learning 
outcomes and build each students’ low, 
intermediate, and high-thinking skills.
This study has limitations in the initial 
diagnostic results obtained from teacher data 
which aimed to optimize the provision of 
differentiated instruction treatment tailored 
to the identification of elementary school 
students’ mathematical thinking readiness 
levels. Therefore, future research could conduct 
initial diagnostics using tests developed in 
accordance with measurement instruments for 
other higher-order thinking skills.
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