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Keywords: situation at SMAN 1 Mande, especially class X1, shows low learning outcomes and lack

of self-efficacy. The challenge faced is planning and implementing differentiated
Differentiated Learning learning to improve learning outcomes and student self-efficacy. Through a STEM-
STEM based differentiated learning approach, researchers designed and implemented
Learning Outcome contextual learning on the theme of global warming with integrating science,
Self-Efficacy technology, engineering and mathematics. The results of this best practice indicate an

increase in learning outcomes and student self-efficacy. STEM-based differentiated
learning can also improve understanding of mathematical concepts at the high school
level. Researcher recommend that educators embrace differentiated learning strategies
by customizing their approaches to accommodate the diverse needs such as students'
level of readiness, interests, and student’s learning profile. The significance of
comprehending student characteristics, such as learning styles and thinking abilities is
paramount, especially in the implementation of student-centered learning. Additionally,
educators are advised to prioritize aligning learning objectives with the curriculum,
ensuring relevance and engagement. This various approach aims to create a dynamic
learning environment to resonates with students individualized level. Develop
interventions to address students' lack of confidence in solving mathematical problems
can improve self efficacy.
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INTRODUCTION

Learning outcomes are an indicator of the success of learning implementation. When students
have good learning outcomes, it means their understanding of the subject matter is also good.
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Mathematics learning outcomes according to (Firmansyah, 2015) are the final results obtained
by students at the end of the mathematics learning process and are marked with a value scale in
the form of letters or symbols or numbers. Student learning outcomes are performance results
which are indicated as abilities that students have acquired after receiving learning experiences
(Yanni, 2018). Learning outcomes are not just numbers or letters, but describe the extent to
which students have developed as learners. Learning outcomes also reflect how students
respond to mathematical challenges and problems and utilize their experiences to solve these
mathematical problems.

Learning outcomes are not independent things but are an accumulation of intelligence, thinking
ability, confidence and motivation. According to Bandura (in Indirwan et al., 2021) self-
efficacy is a person's belief in their ability to plan and carry out a series of actions required to
complete a particular task. Self-efficacy is an inseparable factor in learning. Students who have
high self-efficacy tend to be more motivated to face challenges. Self-efficacy helps students
overcome learning obstacles and difficulties. Learning outcomes and self-efficacy are closely
related. When students have good learning outcomes, it can increase self-efficacy. Meanwhile,
with strong self-efficacy you will get good learning results.

The initial assessment carried out in class X1 at SMAN 1 Mande showed that student learning
outcomes were still low and self-efficacy was lacking. The results of the 2023 education report
card show that only 48.89% of students are able to think using concepts, procedures, facts and
mathematical tools in various relevant contexts in solving everyday problems. Apart from that,
students tend to be passive in learning. When students are asked to work on mathematics
questions in front of the class, they prefer to remain silent. Several studies such as those
conducted by Egok (2016) show that students who have low learning outcomes are due to a
lack of motivation to learn mathematics. One study reveals that students have low learning
outcomes when they encounter difficulties in understanding concepts, specifically facing
challenges in designing and solving problems in the class (YYanni, 2018).

Several studies indicate that students had low self-efficacy levels before the experiments were
conducted (Fajri etal., 2017; Dewi et al., 2017; Nur Chalim et al., 2019; Ratnawati et al., 2022).
Therefore, efforts are needed to improve learning outcomes and student self-efficacy. Based on
the above background, the researcher implemented differentiated mathematics learning based
on STEM (Science Technology Engineering and Mathematics) to determine its effect on
learning outcomes and self-efficacy of high school students.

The novelty of this research lies in its adoption of a qualitative approach coupled with the best
practice methodology using the STAR (“Situasi, Tantangan, Aksi, Refleksi”) flow. The
utilization of the STAR flow provides a structured framework for the research, allowing for a
thorough exploration of the educational context, challenges, actions taken, and reflective
insights gained. This methodological choice ensures a systematic and comprehensive
examination of the implemented practices. Furthermore, the research introduces innovation by
focusing on STEM (Science, Technology, Engineering, and Mathematics) learning through the
lens of differentiated larning. STEM approach has an effect on creative thinking abilities and
can improve mathematics learning outcomes (Widana & Septiari, 2021).

This perspective acknowledges the diverse learning needs and profiles of students, aiming to
tailor the educational experience to individual readiness, interests, and learning styles. The
intersection of qualitative research and the best practices of STAR, along with the emphasis on
differentiated STEM learning, contributes a unique and comprehensive approach to
understanding effective teaching strategies in the context of mathematics education.
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METHOD

The method of this study was based on a qualitative approach, best practice. Best practice is the
best success story in solving the problems of educators when carrying out learning in the
classroom and school principals in carrying out their main duties (Suryani, 2017). Not all
experiences can be used as best practices, but experiences that are meaningful and can inspire
are best practices. Researchers implemented this best practice from September 1 — October 20
2023 at SMAN 1 Mande, Cianjur Regency. The subjects were 32 students in class XI. The class
had not yet implemented STEM-based learning. The need for improvement in learning
outcomes and self-efficacy became evident, as the class exhibited low proficiency in
mathematical concepts and a lack of confidence in tackling mathematical challenges.

S “SITUASI”
Situation
T “TANTANGAN”

Challenge

4

A “AKSI”?
Action
R “REFLEKSI”
Reflection

Figure 1. Best practice in STAR Flow

The best practice used by researchers uses the STAR flow. STAR has four stages that will be
carried out to implement best practice (Ritonga et al., 2023). The first stage is the situation. The
situation illustrates the gap between expectations and reality on the ground. Second,
“tantangan” or challenges explain the obstacles to overcoming these gaps. Third is action,
which details the actions and steps taken to overcome previous challenges, including who is
involved in resolving these obstacles. The final stage is reflection which focuses on the impact
of changes resulting from the implementation of best practices. This stage also explains the
responses received by other parties regarding the implementation of best practices. The use of
the STAR flow helps researchers communicate in a structured manner how the situation is
faced, the challenges of solving the problem, the actions taken, and the impact and response of
best practices.

In this research, three key instruments were employed to gather comprehensive data. Firstly,
observation sheets were utilized to meticulously document and analyze the various stages of
the best practice STAR flow method. These sheets served as a qualitative tool, allowing for the
systematic recording of the educational context, encountered challenges, actions taken, and the
subsequent reflections. The observational data provided valuable insights into the effectiveness
of the STAR flow in implementing best practices within the learning environment.

Secondly, performance rubrics were utilized to evaluate the students learning outcomes,
particularly in terms of project-based tasks related to STEM learning. The rubrics were
structured to assess not only the accuracy of mathematical solutions but also the application of
STEM principles and the creativity demonstrated in solving real-world problems. This
quantitative tool enabled a detailed and standardized evaluation of student performance across
various dimensions.



340 Slk & Fitriani.

Finally, to gauge the influence of the STEM-based differentiated learning on students' self-
efficacy, a closed questionnaire was administered. This instrument sought the students'
reflections on their confidence levels in approaching mathematical challenges after the
implementation of the new teaching approach. The questionnaire utilized a Likert scale to
quantify self-efficacy, providing valuable insights into the psychological impact of the
instructional method on students' beliefs in their own mathematical abilities. By combining
these three instruments, the research aimed to triangulate data, offering a comprehensive
understanding of the multifaceted impact of STEM-based differentiated learning on both the
process and outcomes of mathematics education.

RESULTS AND DISCUSSION
Results
1. Situation (“Situasi’)

Mathematics is still considered a difficult subject because it contains symbols that are difficult
to understand. Even though mathematics is a science that makes it easier for us to solve
problems. Mathematics lessons are often identified with numbers, symbols, formulas and
arithmetic operations (Egok, 2016). Therefore, mathematics tends to be disliked by students.

The initial assessment carried out in class XI at SMAN 1 Mande showed that mathematics
ability was low. The initial assessment consists of basic mathematics questions such as
arithmetic operations on whole numbers and fractions as well as simple algebra. The results
show that the average student score is only 48. In line with the initial assessment, the SMAN 1
Mande education report card regarding numeracy in the geometry domain has a score of 50, in
the data and uncertainty domain 50, in the number domain 50, in the algebra domain 52.
Education report shows that the numeracy skills of students at SMAN 1 Mande are still low.

Table 1. Statements about mathematics self-efficacy

Statments SA A D DA

I am confident that | have sufficient skills and knowledge to complete
difficult mathematical tasks.

Despite facing difficulties, | believe that | can find solutions and overcome
obstacles that may arise.

Other people are better able to solve mathematical problems than I am, so
I will not be able to compete or be as successful as they are.

Every problem is an opportunity to learn and grow, and | have the capacity
to respond well to those challenges.

| always feel overwhelmed when faced with mathematical problems. It
seems like there's nothing I can do.

Every time there is a new challenge solving a mathematical problem, | feel
overwhelmed and don't know where to start. I'm not sure I can finish it well.

New challenges give me motivation to improve my skills and knowledge.
| believe | can master it.

| believe that | have good communication skills and can easily interact with
various types of people.
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| often worry that what | say will be misunderstood or not accepted by
others. Maybe I'm not able to communicate well.

| feel confident to express my ideas and opinions clearly, and confident that
others will understand them

Apart from cognitive assessments, non-cognitive assessments are also carried out. The
assessment carried out is measuring students' confidence in their ability to work on mathematics
problems. The assessment used used a closed questionnaire with a Linkert scale with 10
statements (table 1). The results of the non-cognitive assessment show that the average score
of students is 43. This shows that students are less confident in their ability to solve
mathematical problems.

The initial assessment of students shows that mathematics learning outcomes are low and self-
efficacy is lacking. Learning outcomes are influenced by internal factors, namely the ability to
understand, reason, problem solve, motivation, self-confidence and self-assurance. External
factors that influence learning outcomes include learning methods. Kamal (2021)stated that the
obstacle for students in learning mathematics is the learning method implemented. Researchers
need to apply learning methods and strategies that are appropriate to the content of the material
being taught. From the results of the initial assessment, researchers need to improve learning
outcomes and student self-efficacy.

2. Challenge (“Tantangan”)

Low learning outcomes and lack of self-efficacy are challenges for researchers in implementing
future learning. The independent curriculum invites researchers to carry out student-centered
learning. Understanding student characteristics is key in implementing student-centered
learning. The importance of understanding the characteristics of students is the basis for
researchers to develop learning models and strategies (Magdalena et al., 2021). These student
characteristics include learning styles, thinking abilities, and students' social interactions. Other
characteristics that researchers can understand include will, commitment, responsibility,
motivation, and cooperation(Mufidah, 2021).

Student-centered learning can be done with differentiated learning. Differentiated learning is a
learning process that looks at students' needs in the areas of learning readiness, learning profile,
interests and talents (Aprima & Sari, 2022). Differentiated learning is considered a learning
process that has great possibilities for students to learn according to their abilities, preferences
and needs (Evendi et al., 2023).

Finding learning methods and strategies that can be used to support differentiated learning is a
challenge for researchers. Another challenge is creating teaching tools that suit the methods and
strategies used, as well as how to implement these methods and strategies. Researchers must be
able to solve these challenges in order to know their impact on learning outcomes and students'
self-efficacy. The suitability of learning methods with the material being taught also needs to
be considered, because not all learning methods or strategies are suitable for learning certain
material in mathematics.

3. Action (“Aksi”)

Mathematics learning should be interactive, inspiring, challenging, motivating, fun and
meaningful, and can develop students' creativity, talents and potential (Gusteti & Neviyarni,
2022). One learning model that suits the talents and potential of students is differentiated
learning. Differentiated learning is a form of effort in a series of learning that pays attention to
students' needs in terms of learning readiness, students' learning profiles, interests and talents
(Aprima & Sari, 2022).
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Differentiated learning has 5 objectives, namely: 1) providing assistance to all students in
achieving learning objectives; 2) increase student motivation through learning stimuli so that
learning outcomes can increase; 3) establishing a harmonious relationship in the learning
process so that students are more enthusiastic; 4) provide stimulation to students to become
independent students and have an attitude of respect for diversity; 5) increasing educator
satisfaction with more creative learning challenges and developing teaching competencies
(Muslimin et al., 2022).

Differentiated learning is a series of student-centered decisions. These decision indicators
include: 1) how to create a learning environment that stimulates students to achieve learning
goals; 2) how educators respond to students' learning needs which include learning plans,
learning strategies, learning resources, learning media, and different assessments; 3) how to
create an effective class and allow flexibility even though the learning activities are different
but the class still runs well (Suwartiningsih, 2021).

According to Andini (2016), differentiation learning applies various approaches (multiple
approaches) to learning, including content, processes and products. In differentiated learning,
students pay attention to 3 important elements, namely; 1) the content that students learn; 2)
process, namely how students search for information and create ideas about what they are
learning; 3) product (output) regarding the results they have learned.

The learning that will be implemented in mid-September 2023 is algebraic elements with the
aim of modeling real world situations with linear functions and determining inverse functions
from the results of linear function modeling. Researchers conducted a literature study related to
differentiated learning with a certain model approach that is suitable for inverse function
material. Researchers finally decided to implement STEM-based differentiated mathematics
learning. STEM learning is in line with the demands of 21st century education, namely that
students have scientific and technological literacy skills and are able to solve everyday
problems. Apart from that, differentiated learning can be implemented with a STEM approach.

STEM learning is also in line with the demands of the 4.0 revolution era where integrating
technology in learning is needed to speed up the problem solving process. Learning in the
modern era no longer focuses on certain subjects but collaborates between scientific fields to
solve problems. With STEM learning, students will learn to integrate science, technology,
engineering and mathematics to solve actual problems. STEM learning is able to create
differentiated learning, one of which is at the stage of making problem-solving product
prototypes. Students can make prototypes according to their talents and interests. In identifying
problems, students can examine sources that suit their interests.

The main focus of learning remains on mathematics, namely about inverse functions. With
STEM learning, mathematics learning will be more contextual. The first action stage has been
determined, namely using STEM-based differentiated mathematics learning. To measure the
influence of learning, two different instruments were used. To measure learning and learning
outcomes, a performance assessment instrument is used, while to measure students' self-
efficacy, a closed questionnaire with a Likert scale is used.

The next action that will be taken is designing STEM-based learning tools. The learning tools
created by researchers are lesson plans and student activities. The lesson plans in the
independent curriculum are in the form of modules, as a guide for researchers in implementing
STEM-based differentiated mathematics learning. Meanwhile, “Lembar Kerja Peserta Didik”
(LKPD) are used as teaching materials or student activities. According to Sari et al., (2018) the
design of teaching materials that are equipped with illustrations and have contextual problems
related to science, technology and engineering can make it easier for students to learn
mathematics.
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The teaching module is made in accordance with the algebra elements in phase F of the
curriculum “Merdeka” with learning outcomes at the end of phase F, namely that students can
express data in matrix form. They can define inverse functions, function composition, and
function transformations to model real-world situations using appropriate functions (linear,
quadratic, exponential).

Learning outcomes are then reduced to learning objectives which focus on mathematics content.
Delving the intricacies of linear functions to portray and understand the dynamics of actual
situations. The goal of mathematics learning is to model real world situations using linear
functions and determine the inverse function from linear function modeling of real world
situations. In essence, the emphasis is not only on understanding the theoretical aspects of linear
functions but also on applying this understanding to solve practical problems, fostering a bridge
between mathematical concepts and their practical utility in addressing authentic challenges.

This STEM-based learning module also contains science, technology, engineering and of
course mathematics content. The big theme of this STEM-based differentiated learning is global
warming because it is currently current. The average temperature in early September during the
day is around 33° C. Students are asked to solve problems related to global warming. This theme
is explained in the content of science, technology, engineering and mathematics. The science
content in this teaching module is,

a. The concept of temperature and temperature scale. This experiment will help students
understand the concept of temperature and the difference between the Celsius and Fahrenheit
temperature scales. They will learn about the freezing and boiling points of water on these
two scales.

b. Data processing. After collecting data from the experiment, students can compare the
temperature results on both scales and calculate the differences. They can understand the
concept of conversion between Celsius and Fahrenheit.

c. Cooling principle. Students will understand the basic principles of cooling and temperature
changes. It involves physics concepts such as heat transfer and phase changes from ice to
water.

The technological content created is,

a. Use of adigital thermometer. Students will learn how to use a digital thermometer to measure
temperature quickly and accurately. This can teach them about the technology used in
modern measurement tools.

b. Use of a scientific calculator. Students will learn how to use a scientific calculator to perform
temperature calculations and conversions between the Celsius and Fahrenheit scales. This
involves understanding the functions contained in a scientific calculator.

c. Air conditioning design. Students will design an air conditioning device using improvised
tools such as a fan and ice cubes. This involves understanding simple technology to create
cooling solutions.

The engineering content in this module is,
a. Experimental development. Students can understand how to plan and develop experiments.

b. Solution to problem. Students will be faced with challenges in designing cooling solutions
and will need to address issues such as the effectiveness and efficiency of their homemade
air conditioning devices.
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c. Continuous improvement. After carrying out experiments, students can reflect on how they
can improve the design and performance of their homemade air conditioning equipment. It
integrates sustainable engineering concepts.

The main content is mathematical content containing,

a. Understanding conversion equations. Students need to understand the mathematical
equations that relate temperatures on the Celsius and Fahrenheit scales. This involves
understanding a linear equation (i.e. y = mx + b) where the temperature in one scale is a
linear function of the temperature in the other scale.

b. Concept of function and inverse function. Students can understand the basic concepts of
function and how a value on one scale can be related to a value on another scale through a
conversion function/inverse function.

c. Extrapolation and interpolation. When students calibrate a thermometer or create a
conversion function model, they may need to use the concepts of extrapolation (extending
data beyond the observed range) and interpolation (estimating values between existing data)
to obtain accurate results)

d. Chart analysis. If students are to create a graph that depicts the relationship between
temperature on both scales, they need to understand how to read and analyze the graph,
including a linear regression line if used.

After determining the learning content, then create learning steps. This STEM-based learning
uses the Engineering Design Process (EDP) model approach. Jolly (in Argianti & Andayani,
2021) states the EDP steps as follows: 1) determine the problem; 2) research the problem; 3)
plan the best solution; 4) create a prototype; 5) test and evaluate prototypes; 6) communicate
solutions; and 7) redesign to improve the prototype as needed. The learning steps that the
researcher created were based on the EDP steps.

After the teaching module has been created, the next step is to create an LKPD that is in
accordance with the EDP steps. Before being applied in the classroom, teaching modules and
LKPD are carried out for construct validity and content validity. This validity is carried out to
determine the suitability of the teaching modules and LKPD. Based on contruct validity and
content validity, it was stated that the teaching modules and LKPD were suitable for use in
learning. The final action taken was implementing the learning plan. The learning stages were
carried out based on the EDP approach.

The first stage of learning is identifying the problem. Before students start identifying problems,
researchers conduct conditioning first by conveying the learning objectives and the learning
process that will be carried out. In carrying out problem identification, students are divided into
several groups, each group consisting of 5-6 people. After initial conditioning, students are
given an LKPD containing an article as a learning trigger with the title "Earth's surface
temperature will rise by 0.89° Celsius in 2022". In accordance with the big theme that has been
designed about global warming, students are asked to fill in the LKPD and answer questions.
In the process of identifying this problem, students carry out content differentiated learning.
During the observation, students were seen discussing based on the articles provided, some
were looking for literature on the internet, and some were looking video sharing platform like
Youtube.

Students are given the freedom to search for learning resources in the first stage. In the second
stage, students conduct problem research. Students are asked the trigger question "How can we
make the indoor environment more comfortable when the air outside is very hot?”. Researchers
guide students to formulate problems and hypotheses. In class discussions, each group presents
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problem formulations and hypotheses from the results of guidance on working on LKPD. One
of the groups, even though their hypothesis was not yet perfect, became a joint hypothesis to
answer the initial question. The hypothesis put forward is that by doing a special trick with the
fan you can produce soft air that can cool the room. Other hypotheses proposed by students
include reducing the intensity of air entering the room and saving electricity usage. In this
second stage, students have started to dig up information about how air conditioning works and
the concept of temperature. At this stage the science content is more dominant.

The next stage is for students to develop possible solutions. At this stage students discuss with
their groups to develop a product. In this stage, students carry out differentiated learning that
focuses on product differentiation. After discussing in their groups, students share their ideas
in front of the class. When their idea makes it possible to make a product, the next stage is
building a prototype.

The prototype of a simple air conditioning product to overcome hot indoor temperatures for
each group is different because it is part of differentiated learning. Each group may create a
model that they believe is effective in cooling the room. Two groups built coolers from mineral
water bottles and large room fans. The other four groups used plastic or tin containers with the
help of a small fan as a tool for air circulation. In the process of building this prototype the
engineering content becomes the dominant content. In this stage, students use simple tools to
build the prototype using ice as the basic material.

The next process when the prototype is finished is testing and evaluation. To test the
effectiveness of this tool, two thermometers are used at once to determine the decrease in room
temperature every two minutes. At this trial stage, integrating technology content in solving
problems becomes the main content. The working principle of a thermometer in seeing a
decrease in room temperature has become new knowledge, including calibrating the
temperature difference between two different scales. At this stage the performance of the tools
made will also be evaluated.

The results of the product trial evaluation made by group five showed a decrease in room
temperature. The results of other groups also showed a decrease in temperature. To find out the
relationship between values on the Fahrenheit scale and values on the Celsius scale, a scientific
calculator is used. The use of technology in learning is a necessity for learning with a STEM
approach. From the results of the group experiment, it was found that the relationship between
Fahrenheit and Celsius is F = 1.8 C + 34. According to the literature, to convert Celsius to
Fahrenheit, it is F = 1.8 C + 32. Differences in experimental results and literature can be caused
by the accuracy of recording the results or accuracy and incorrect calibration of the tool. After
the results of the experiment are known, the mathematical content at the end acts as a
reinforcement for learning and a more dominant focus of learning.

Learning inverse functions is like converting one variable to another variable. Students are
asked to find out how to convert Fahrenheit to Celsius. When it is understood, students are
given contextual questions on the LKPD. Students are asked to model these contextual
problems in functional form. In addition, students are asked to solve mathematical problems
presented with the concept of inverse functions.

The final stage of STEM learning with the EDP process is communicating solutions and
redesigning. Each group was asked to present the results of testing the products they made.
Following the completion of their respective prototypes, each group is tasked with presenting
the outcomes of their product testing. This presentation serves as a platform for learners to
articulate the effectiveness of their creations, elucidating the strengths and potential areas for
improvement. The communicative aspect underscores the importance of effective expression
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and demonstration, fostering the development of presentation skills within a collaborative
learning environment.

4. Reflection (“Refleksi”)

Best practice results show that STEM-based differentiated learning can improve students'
learning outcomes and self-efficacy. A total of 28 students or 87.5% of the total students
completed and met the criteria for completing the learning objectives. On average, four of them
still haven't finished. From the results of observations, students are still reluctant to work
together in groups and still do not participate in solving LKPD, especially regarding solving
inverse function problems.

Table 2. Results of the learning outcome

Category Number of students
Passed 28
Not passed 4

Self-efficacy based on the results of the questionnaire, on average is at the confident level. This
means that after students receive STEM-based differentiated mathematics learning, their self-
confidence in their ability to solve mathematical problems is high. This self-efficacy can be
seen when students explain the concept of the product they will make, communicate the results
of the product, and are able to complete the worksheet on inverse functions with confidence.
From the results of the questionnaire, there were even three people who felt very confident in
their ability to solve mathematical problems.

Table 3. Student self-efficacy

Category Number of students
Very confident 3
Confident 25
Less confident 4

In the learning process, there is visible differentiation of content and process. Content
differentiation in the problem identification process and product differentiation in building and
prototyping. Students' activeness can be seen when presenting ideas in front of the class, making
products and testing the results of their products. With learning that elaborates on science,
technology, engineering and mathematics, students receive meaningful learning and are able to
strengthen their understanding of mathematical concepts.

Discussions

Researchers feel more motivated to provide learning that focuses on students. Researchers
realize that an initial assessment is important to determine initial abilities and provide
appropriate learning. The individual differences of each student require us to carry out
differentiated learning. Researchers feel proud of the students who actively carried out learning
and succeeded in solving the solutions provided even though they used simple tools. The right
learning model can solve the problems or situations faced. Researchers feel that the challenges
can be resolved with the support of all parties. The actions carried out were maximal and had
an impact on students.

Firmansyah (2015) stated that learning strategies have a significant effect on learning outcomes.
One effort that can be made to improve learning outcomes and student self-efficacy is
differentiated learning. Research conducted by Kamal (2021) shows that the application of
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differentiated learning can improve students' mathematics learning activities and outcomes.
Other research conducted by Syarifuddin & Nurmi (2022) shows that the application of
differentiated learning to mathematics subjects can improve student learning outcomes
according to the students' abilities and using varied material development.

Muslimin et al., (2022) stated that the application of differentiated learning with a problem
based learning model approach is able to optimize learning activities and student learning
outcomes. The application of differentiated learning can improve students' mathematical
creative thinking abilities (Astria & Kusuma, 2023). STEM-based learning is problem-based
learning and requires students to solve these problems creatively. Other research shows that the
project based learning model based on the STEM approach has an effect on creative thinking
abilities and mathematics learning outcomes (Widana & Septiari, 2021). Apart from that,
STEM-based learning allows students to carry out differentiated learning. With STEM learning,
students can create prototypes for solving various problems.

STEM, which stands for Science, Technology, Engineering, and Mathematics, is a learning
approach that integrates four fields of science, namely science, technology, engineering, and
mathematics with problem solving processes in everyday life (Susanti & Kurniawan, 2020).
The integration of STEM in mathematics learning has a tendency to improve 21st century
mathematics competence, especially critical thinking and problem solving abilities (Saputri &
Herman, 2022). Other research shows that using the TAPPS learning strategy with a STEM
approach can increase students' activities and learning outcomes (Yanni, 2018). Nur Chalim et
al., (2019) stated that STEM-based project based learning can increase self-efficacy. STEM-
based differentiated mathematics learning can improve students' learning outcomes and self-
efficacy.

The research results confirm that the chosen learning strategy has a significant effect on
students’ mathematics learning activities and outcomes. The integration of STEM in
mathematics learning shows great potential in improving 21st century competencies, especially
in problem solving abilities. Thus, differentiated learning approaches, especially those
integrated with STEM, not only enrich students' learning experiences, but also help improve
learning outcomes and self-efficacy.

CONCLUSION

Best practice is an educator's effort to carry out the best learning to improve the competence of
their students. Differentiated learning is one way to implement student-centered learning. The
results of the initial assessment are used as a reference for learning planning that adapts to
learning styles and learning readiness. STEM-based differentiated mathematics learning can be
used to improve students' learning outcomes and self-efficacy.

Researcher recommend that educators embrace differentiated learning strategies, customizing
their approaches to accommodate the diverse needs, learning profiles, interests, and talents of
their students. The significance of comprehending student characteristics, encompassing
learning styles, thinking abilities, and social interactions, especially in the implementation of
student-centered learning. Additionally, educators should prioritize aligning learning objectives
with the curriculum, ensuring relevance and engagement.
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