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Abstract. Increasing creative thinking in mathematics learning has become a ma-
jor focus in primary education. The objective of this research is to discover the
portrayal of students' creative thinking in the application of differentiated math-
ematics learning in primary schools. This study used qualitative research methods
involving 6 students in primary schools drawn from students with the category
of high cognitive ability and the category of moderate cognitive ability. The re-
sults showed that primary school students can think creatively in learning differ-
entiated mathematics. Of the four indicators of creative thinking, differences are
seen in the aspect of fluency and aspects of originality. The fluency aspect in
students from the category of high cognitive ability students appears in the pro-
cess of think, while in moderate-group students has not been seen. In the aspect
of originality, students from the category of moderate cognitive ability can bring
out the results of originality of creative thinking even though it is still basic. Un-
like students from the category of high cognitive ability, originality appears in
their ability to give rise to forms of calculation other than integers.

Keywords: Differentiated Mathematics Learning, Primary School, Creative
Thinking.

1 Introduction

Effective application of DI is a demanding aspect of mathematics teaching at all lev-
els of education (1). In mathematics learning, NCTM promotes DI to facilitate differ-
ences in student learning styles as well as differences in aptitude, interests, and confi-
dence (2). Mathematical differentiation is a form of differentiation of mathematical
instruction by referring to a collection of techniques, strategies, and adaptations that
can be used by teachers to reach a heterogeneous group of learners and make mathe-
matics accessible to every student. In addition, differentiation means that in differen-
tiated learning, teachers serve various students, various competencies, various times,
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various tools, various resources, various facilities, various objectives, various meth-
ods, various tasks, various results, and various values, in the same class (3).

Differentiated learning, also known as Differentiated Instruction (DI), involves
teaching that takes into account each student's readiness, interests, and learning pro-
file. Differentiation can involve adjusting the content, processes, products, or learning
environments to suit the needs of students (4,5). Differentiated learning (DI) is in-
cluded in Indonesia's education program through the independent learning curriculum
which began to be implemented in 2022. The emphasis and goals of the curriculum's
development revolve around ensuring equal opportunities and accessibility for all
students, along with instructional materials that prioritize the self-development of
students (6). Differentiated learning in the independent curriculum is the Indonesian
government's answer to the learning loss, learning gap, and demands for 21%-century
competencies.

The framework for 21st-century learning emphasizes that students need to acquire
a combination of content knowledge, specific skills, expertise, and literacy to thrive in
both their careers and personal lives (7). Creative thinking is one of the most sought-
after life and work skills of the 21st century (8), is the foundation of science (9), has
significance in solving problems of everyday life (10), and how to successfully adapt
to change (11). Creative thinking refers to the cognitive capacity to recognize and
propose solutions to a problem and generate new ideas and combine new ideas with
previous ideas (12). Creative thinking in mathematics is apparent when individuals
come up with innovative approaches to representing or conceptualizing a mathemati-
cal problem, or devising an original path towards its resolution (13). Many experts
proposed indicators of creative thinking in mathematics. However, it is worth noting
that not all of these indicators can be effectively measured among primary school
students, given their cognitive development is still limited to the concrete operational
stage (14). Indicators of creative thinking among primary school students encompass
fluency, flexibility, originality, and elaboration (14,15).

In the last few years, there has been recognition and more and more recognition
that creativity and creative thinking must be nurtured as a valuable outcome of
schooling, both as a learning skill and a 21st-century skill(16—18). To foster the de-
velopment of student's unique creative thinking abilities, it is essential to create learn-
ing environments that incorporate experiential learning (19). Teachers play a crucial
role in integrating creative thinking into the learning process, thus they have the re-
sponsibility to cultivate and enhance students' creative thinking skills (20).

Al Azhar primary School is one of the primary schools that has implemented dif-
ferentiated mathematics learning. The application of differentiated mathematics learn-
ing, which is still relatively new, certainly raises a question of how students' creative
thinking skills through differentiated learning. Every child or student can be assumed
to be creative and can think creatively, but the degree of creativity is different for
each person. These differences will affect the teaching process for each child. The
purpose of this study is to describe the creative thinking ability of primary school
students in differentiated mathematics learning. This needs to be done to further be
able to make mathematics learning tailored to the level of creative thinking of stu-
dents.
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2 Method

In this study, a qualitative research design is utilized. To determine the location of the
study, researchers looked for some data and information from schools that had im-
plemented or implemented differentiated learning, by visiting several primary schools
that entered driving schools because they were suspected of having implemented dif-
ferentiated learning, searching school databases from official online sources, and
asking for some information from colleagues and friends of teachers. Based on the
search results, SD Al Azhar 38 Yogyakarta was chosen as the research location be-
cause it has carried out differentiated learning on mathematical content. The subjects
of the study were conducted by purposive sampling. The categories of research sub-
jects taken are in Table 1.

Table 1. Categories of research subjects

Nama Number of mathematics Category
Al 60 Moderat
A2 60 Moderat
A3 65 Moderat
B1 75 High
B2 90 High
B3 92 High

At the data collection stage, it was carried out by giving mathematical creative
thinking test questions on square and rectangular flat building material which was
then followed by an in-depth interview. The results of the student process of doing
test questions and interview results are then used for data analysis. Data is analyzed in
3 stages: (1) data reduction, (2) data presentation, and (3) conclusion drawing or veri-
fication.

3 Result

3.1 Differentiated Mathematics Learning

Differentiated learning can be carried out in several ways, including content, process,
and product (21-23). The implementation of differentiated learning is carried out by
providing process differentiation. The first step in the differentiated learning process
is to carry out an initial diagnostic to understand the needs and abilities of each stu-
dent in understanding the solid shape material. For this reason, the teacher conducts
an initial assessment or observation so that the teacher can identify students who need
additional assistance or higher challenges.
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Fig. 1. High Cognitive Ability Group Learning  Fig. 2. Moderate Conitive Ability Group
Process Learning Process

The initial diagnostics carried out by the teacher are used to group students into two
groups, the category of high cognitive ability group and the category of moderate
cognitive ability. The diagnostic results obtained there were 30 students, with the
categorization of 13 students classified in the moderate cognitive ability category, and
17 students in the high category. Based on the needs analysis, the teacher chooses an
appropriate learning strategy. For groups of students in the category of moderate cog-
nitive ability, the teacher uses a concrete approach with manipulatives or pictures that
help visualize. Meanwhile, for groups of students in the high category of cognitive
ability, the teacher gives more complex questions or invites them to find patterns in
flat shapes.

3.2  Students’ Creative Thinking

The evaluation of students' mathematical creative thinking ability is aligned with
indicators such as the capacity to generate numerous ideas (fluency), the ability to
produce diverse ideas (flexibility), the aptitude for generating novel ideas
(originality), and the proficiency in elaboration. Students' creative thinking indicators
can be seen as follows:

Table 2. Achievement of students' creative thinking indicators

Subject Question 1 Question 2
Fle Flu Ori Ela Fle Flu Ori Ela
Al V - v NN - v AN
A2 V - - N N - - N
A3 \ - - \ \ - - \
Bl V - - v N - - N
B2 I A A A IR
B3 S A A A A

Moderate Cognitive Ability Students’ Creative Thinking Process
Students with moderate cognitive ability in solving mathematical problems related to
square area material for problem 1 can be seen in Fig. 3.

e kel v 8 e g et e
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Answer A1 Answer A2 Answer A3

Fig. 3. Answers question 1 from the group of students with moderate cognitive abilities

Based on the results of the answers in Fig. 3, it can be seen that for the three stu-
dents both Al, A2, and A3 have met the fluency indicator, which can make at least
two different answers correctly. In the flexibility indicator, it has not been seen in the
three students, the method used by Al, A2, and A3 to find the area of a square is the
same as all, namely by taking any number and then multiplying the number by itself
according to the square area formula. Originality indicators are not yet visible for A2
and A3 but are starting to appear for Al students. Al students have a different way
and a different answer from their classmates, namely by using unit boxes to find the
area. Although the A1 method is the basic concept of obtaining the area of a square,
this concept is correct so originality has been seen because it has a different answer
from his classmates. A2 and A3 students have similar answers and answers. Here are
the results of interviews with A3 students.

P : How do I get this answer?

A3 : The area is under 30 so I look for the numbers 1x1, 2x2, 3x3, 4x4 and 5x5

P : Why the number is multiplied?

A3 : Because the square area is side times side Ma’am

Based on the results of the interview, it can explain how students get these various
answers. The way students relate broad concepts to find their systems so that they can
disguise them in visual form is a form of elaboration. Other elaborations appear also
in the concept of students relating concepts less than or more than to understand a
given problem.

The results of interviews with Al students illustrate how to do the area using unit
boxes to easily calculate the area. The elaboration indicator of Al students can be
seen from the detailedness of the concept of the square area. The math problem for
question 2 is almost the same as question number 1. Here are the moderate cognitive
ability group's answers to question 2.
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Answer A1 Answer A2 Answer A3

Fig. 4. Answers question 2 from the group of students with moderate cognitive abilities

Based on Fig. 4., it can be analyzed that the answers of student A2 and student A3 are
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similar. Student Al has different answers, out of the 5 answers he wrote there is no
correct answer. Thus, for A2 and A3 students meet the fluency indicator while for Al
it has not met if only seen with the answer results. For this reason, it is necessary to
conduct in-depth interviews with Al.

The interview results showed that actually, Al students were able to show fluency.
The flexibility indicator was not yet visible for the three students because all answers
used the same method. The originality indicator was not yet visible for A2 and A3
students but appeared for Al from the interview results because the answers given
were different from other friends. For the elaboration indicator, based on the inter-
view results of A1l students connect the answer with the area concept using a unit box
and connect it with the rectangular area formula. For A2 and A3 students, the concept
of elaboration appears in the detail worthiness of the answer by writing the length and
width of the rectangle which shows the relationship with the concept of rectangular
area. The detailedness of the concept of square definition is also seen in A3 students,
namely by marking two sides of equal length.

High-Cognitive Ability Students’ Creative Thinking Process
Students in the category of high cognitive ability, in solving mathematical problems
about the square area can be seen in Figure 7.

Answer B1 Answer B2 Answer B3

Fig. 5. Answers question 1 from the group of students with high cognitive abilities

Based on Fig. 5., fluency indicators for students B1, B2, and B3 are already visible
with students giving many diverse answers correctly. The flexibility indicator was not
yet visible for all three students because the same method was used to obtain all an-
swers. Originality is also not apparent for Bl and B2 students. For B3 students, the
results of written answers do not appear the originality of the answers but seeing that
there are scribbles on the answer sheet, there is a different mindset from others. From
the results of the interview, it turned out that the following answers emerged.

BUR -

Fig. 6. The result of the multiplication of decimal numbers by B3

Based on the results of the interview, B3 students were able to show indicators of
originality. The question asked by the researcher to B3 students related to the side of
the square that can be in the form of decimal numbers was inspired by the scribbles of
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B3 students in the paper used to answer the question no. 2. Elaboration indicators
have been seen for students B1, B2 and B3 from the results of written answers. The
three students had already associated the concept of a square having equal sides by
marking their drawings. The three students also related to the concept of the square
area formula even though only student B2 wrote in written answers but from the in-
terview results all three understood the square formula.

The results of the category high cognitive ability group's answer to question no. 2
showed that there was a high creative thinking process. This can be seen from the
answer of the following high cognitive ability group.

Answer B1 Answer B2 Answer B3
Fig. 7. Answers Question 2 from the Group of Students with High Cognitive Abilities

Fig. 7. shows that the three students of both B1, B2, and B3 were able to vary the
answers correctly. This concluded that all three students in the high cognitive ability
group had met the fluency indicator. Flexibility indicators have also appeared for the
three students. B1 and B2 students have the same flexibility process, namely how to
draw a rectangle that looks different, namely, there are pictures whose long sides are
made horizontal and some whose long sides are made vertical. For B3 students, flexi-
bility can be seen in how to get an answer, which is to find the side of the rectangle by
dividing the area by the number even though there are decimal results. Indicators of
originality have not been seen in B1 and B2 students but have been seen in B3 stu-
dents. The following are the results of B3 students' scribbles on the answer sheet to
find various answers to question 2.

q
J s o
7 %

1y

Fig. 8. Scribble how to count B3 students

Based on Fig. 8., it can be seen the various ways that B3 students use to convince the
answers they bolt. Using stacked division is then strengthened by multiplying stacked
and reinforced again by repeated addition (multiplication concept). For the elabora-
tion indicator, it can be seen that both groups of students, both students with high and
low cognitive ability categories, have fulfilled this indicator. This can be seen from
the detailed answers on the answer sheets which are also reinforced by the results of
the interviews.
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4 Disscussion

The creative thinking ability of primary school students can be seen from the level of
their cognitive development. Primary school students are in an age range that is im-
portant for cognitive development, including the development of their creativity. At
the stage of early cognitive development, such as at primary school age, children are
usually at the stage of concrete operations according to Jean Piaget's theory of cogni-
tive development. They begin to understand abstract concepts in a limited way and
focus more on concrete and tangible things. Therefore, the ability to think creatively
at this stage may still be limited and simpler. However, it is important to remember
that every child has a different level of development. The provision of instruction
with the use of different media, namely semi-concrete for the high cognitive ability
group and concrete for the moderate cognitive ability group can help students under-
stand and solve the given mathematical problems. The utilization of tangible re-
sources enables students to grasp the learning process more effortlessly, as it offers
them authentic experiences and stimulates the generation of inquiries or ideas (24).

Based on the findings, students in the high cognitive ability group were able to un-
derstand math questions well. They can generate a lot of ideas smoothly. They can
also provide solutions to given math problems in about 35 minutes, this is much faster
than moderate cognitive ability group students, and their answers are correct (flexibil-
ity). Students in the moderate cognitive ability group, have more difficulty compared
to students who have high cognitive ability. Understand the problem, they still find it
difficult, in the answers delivered have not seen the emergence of flexibility. In the
aspect of fluency and elaboration of the two groups of students, it can bring up both
aspects.

In the aspect of originality, the moderate cognitive ability group can bring out the
results of originality of creative thinking even though it is still basic. Unlike the high
cognitive ability group, originality appears in their ability to give rise to forms of
calculation other than integers. Individuals possessing creative thinking abilities un-
doubtedly require a sense of sensitivity when comprehending the challenges they
encounter. They meticulously evaluate the given information, establish connections
between various relevant concepts, formulate a set of strategies to address the prob-
lem, and utilize their imagination to generate innovative ideas. Creative thinking plays
a crucial role in effectively, methodically, and comprehensively resolving mathemati-
cal problems, enabling students to devise accurate and exceptional solutions that align
with their capacities. Extraordinary outcomes, which deviate from established pat-
terns, are commonly referred to as exceptional results (25).

Some studies show relationships between creativity and academic achievement are
consistent with each other. The findings from previous studies regarding the correla-
tion between creativity and academic achievement have been inconclusive. However,
certain research indicates a positive link between creativity and academic perfor-
mance (26,27). Teachers and parents can help improve the creative thinking skills of
primary school students by providing an environment that supports creativity, encour-
ages imagination, and provides opportunities for exploration and experimentation.
Some previous research has shown that differentiated learning has an important role
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in the development of student's creative thinking (28-30). In the context of differenti-
ated learning, teachers can provide learning experiences specifically designed to stim-
ulate students' imagination and creativity. They can provide different and varied chal-
lenges, facilitate collaboration, and encourage students to find unique and original
solutions.

Research conducted by (31) shows that differentiated learning approaches can af-
fect students' creative thinking abilities. In their research, they found that when stu-
dents are given space to explore their ideas and given opportunities to create, they can
generate more creative and original ideas. In addition, according to Hébert, differenti-
ated learning allows students to explore different types of materials and learning
methods that can stimulate their creative thinking. By facilitating diverse learning
experiences, teachers can encourage students to think divergently, look at problems
from different points of view, and generate innovative ideas. Thus, differentiated
learning opens doors for students to develop their creative potential. It creates an en-
vironment that supports students' exploration, imagination, and creativity. In this con-
text, students have the opportunity to transcend limitations and create innovative solu-
tions to the problems they encounter.

5 Conclusions

Students with the category of moderate cognitive ability and high cognitive ability
have different creative processes. Moderate cognitive ability group students were only
able to show fluency indicators and elaboration of all four indicators of creative think-
ing. There was one student out of 3 moderate cognitive ability group students who
were able to show originality in the answer even though it was still a basic concept
and this had indeed been taught by the teacher during the introduction of the broad
concept of a flat building using unit boxes. High cognitive ability group students were
able to show indicators of fluency, flexibility, and elaboration. There was one student
out of 3 high cognitive ability group students who was able to show indicators of
originality with a complex way of thinking.
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