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Abstrak

Penelitian ini dilakukan untuk menentukan efektivitas penilaian formatif dalam
pendidikan Matematika melalui metode tinjauan pustaka. Metode penelitian yang
digunakan adalah studi literatur meliputi buku, tesis, disertasi, artikel, dan sumber lain
yang relevan. Data dianalisis menggunakan teknik analisis integratif. Hasil penelitian
menunjukkan bahwa penilaian formatif sangat penting karena memberikan pemahaman
yang lebih mendalam tentang kekuatan dan kelemahan siswa dalam menguasai konsep-
konsep matematika. Hal ini memungkinkan guru untuk melakukan penyesuaian strategi
pengajaran secara real-time guna mendukung pemahaman siswa secara optimal. Dalam
pendidikan Matematika, penilaian formatif diidentifikasi sebagai katalis yang sangat
penting dalam menyediakan pengalaman belajar yang lebih mendalam dan bermakna
bagi siswa. Penilaian formatif sangat efektif dalam pendidikan Matematika, membantu
guru memahami sejauh mana siswa telah menguasai materi yang diajarkan,
mengidentifikasi area yang memerlukan perbaikan, dan menyesuaikan pengajaran untuk
memenuhi kebutuhan siswa. Selain itu, penilaian formatif lebih efektif dibandingkan
penilaian sumatif dalam hal meningkatkan motivasi akademik, mengurangi kecemasan
terhadap ujian, dan meningkatkan keterampilan regulasi diri.

Kata Kunci: Efektivitas; Matematika; Penilaian Formatif.

Abstract

Mathematics education through the literature review method. The research method used
is literature study including books, theses, dissertations, articles and other relevant
sources. Data were analyzed using integrative analysis techniques. The research results
show that formative assessment is very important because it provides a deeper
understanding of students' strengths and weaknesses in mastering mathematical
concepts. This allows teachers to adjust teaching strategies in real-time to optimally
support student understanding. In Mathematics education, formative assessment is
identified as a very important catalyst in providing deeper and more meaningful learning
experiences for students. Formative assessment is very effective in Mathematics
education, helping teachers understand the extent to which students have mastered the
material being taught, identify areas that need improvement, and adapt instruction to
meet students' needs. In addition, formative assessment is more effective than
summative assessment in terms of increasing academic motivation, reducing test anxiety,
and improving self-regulation skills.
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l. INTRODUCTION

Mathematics  education is  often
perceived as one of the most difficult
subjects by many students (Rahayu et al.,
2024; Handayani, 2024).

mathematical concepts requires a different

Understanding

approach compared to other subjects
(Miatun & Ulfah, 2023; Noverli, Asih, &
Juandi, 2024), due to its abstract and
cumulative nature. Therefore, formative
plays a
identifying conceptual errors early on and

assessment crucial role in

providing the necessary feedback to
correct misunderstandings before students
move on to the next material.

Formative assessment allows teachers
to adjust their teaching strategies based on
individual student needs (Kosasih et al,,
2023). Given the significant variation in
students’ abilities and understanding in
mathematics, this personalized approach is
essential to ensure that all students can
effectively follow the lessons. Despite the
formative

recognized benefits of

assessment, its  implementation in
mathematics education still faces several
challenges, such as time constraints,
limited teacher understanding of how to
effectively carry out formative
assessments, and resistance to traditional
teaching methods. For instance, research
by Smith (2020) indicates that a lack of

teacher training on formative assessment

techniques hinders its application in
classrooms. Additionally, frequent
curriculum changes demand rapid and

effective adaptation of teaching and

assessment methods. Formative
assessment can be a flexible solution to
these changes, due to its adaptive and

continuous nature (Jones, 2019).

Currently, although formative
assessment has proven to increase student
engagement in the learning process, its
implementation in many schools remains
limited. Several studies (e.g., Green, 2021)
that, in

particularly in

show many  classrooms—
resource-limited areas—
formative assessment is not optimally
utilized. This creates a gap between the
current  condition, where formative
assessment is not fully utilized, and the
ideal condition, where formative
assessment could be a more effective tool
for improving students' understanding of
mathematical concepts. This gap is further
exacerbated by a lack of awareness of how
technology can support more efficient and
effective formative assessment.

This study aims to fill this gap by
investigating the effectiveness of formative
assessment in mathematics education in
Indonesia. It will position this research in
the context of existing studies by providing
references to relevant prior research. For
example, Black & Wiliam (2009) showed
that formative assessment can significantly
improve student learning outcomes when
applied correctly. More recent studies,
(2023), that

technology-enhanced formative

such as Kistler indicate
assessment has the potential to accelerate
feedback and

engagement in learning.

increase student

This study also aims to evaluate the
extent to which formative assessment can
improve students' understanding and
achievement in mathematics. In addition, it
will identify the factors that support or
hinder the successful implementation of
formative assessment in the classroom.

This research is also expected to provide
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empirical data that will contribute to the
development of more effective educational
policies in the future.

The main research question addressed
by this study is: “How effective is formative
assessment in mathematics education in
Indonesia?” By uncovering relevant data,
this research will provide insights into how

formative assessment can be more
effectively integrated into mathematics
education.

The results of this study are expected to
make a tangible contribution to improving
the quality of mathematics education in
With
supporting the effectiveness of formative

Indonesia. empirical  evidence

assessment in improving learning

outcomes, education policymakers can
encourage broader use of this method in
schools. This research is also anticipated to
serve as a guide for teachers in developing
better teaching strategies, ensuring that
mathematics learning goals are more
effectively achieved.

This study also focuses on the role of
formative assessment in supporting more
individualized and personalized learning.
With formative assessment, teachers can
easily identify each student's learning
needs, providing appropriate interventions
based on their level of understanding. This
is crucial, as each student has different
learning speeds and styles. With a more
students who

personalized approach,

struggle with mathematics can receive
better support and motivation, leading to
improved learning outcomes.

Studying the effectiveness of formative
assessment in mathematics learning is an

important step in understanding how this

approach can help improve students'

This  will
significant contribution to improving the

learning outcomes. make a
quality of mathematics education and
helping students reach their full potential
in this important subject.

Il. METHOD

The research method used is literature
study. Literature study involves activities
related to library data collection, reading
and noting, as well as processing research
(Zed, 2008 in
2015). The data analysis technique used in

materials Kartiningrum,
this study is integrative analysis, which
involves combining findings to provide a
general  conclusion about formative
assessment.

The research was conducted over three
months, from January to March 2024, by
studying two previous studies on the
effectiveness of formative assessment in
mathematics learning. The materials used
in this
dissertations, articles, and other sources

study include books, theses,

related to assessment. The research
procedure includes the following steps: 1)
Collecting Library Data; 2) Reading and
Taking Notes (Creating Concepts); and 3)

Processing Research Materials.

I1l. RESULT AND DISCUSSION
A. Formative Assessment in
A Critical

Evaluation of Its Effectiveness

Mathematics Learning:

Formative assessment has become an
indispensable tool in the field of education,
particularly in Mathematics learning, due
to its pivotal role in supporting students'
continuous improvement. Broadly defined,
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formative  assessment refers to a

systematic, ongoing process aimed at
monitoring students’ progress and offering
constructive feedback to refine future
learning outcomes (Black & Wiliam, 1998).
In  Mathematics, formative assessment

helps identify students’ strengths and

weaknesses in  mastering abstract and
complex concepts, allowing teachers to

make timely adjustments to instructional

strategies to support optimal
understanding.
The methodologies of formative

assessment are diverse, ranging from

traditional quizzes  and classroom
discussions to portfolio assessments and
digital tools, each providing a different
platform for students to showcase their
These

teachers invaluable insights into student

knowledge. approaches  give
comprehension and performance (Kowalski
& Kowalski, 2011). The impact of formative
assessment has been extensively studied,
and results indicate that its application
contributes

significantly to improving

learning motivation, self-efficacy, and
academic performance (Black & Wiliam,
1998). These findings demonstrate that
formative assessment is an essential
mechanism for fostering a deeper, more
meaningful

learning  experience in

Mathematics.

B. Supporting Theories of Formative
Assessment
The theoretical foundation of formative
in constructivist

assessment is rooted

learning theory, which emphasizes the
importance of active student engagement
construction

and knowledge through

interaction with the learning environment

(Piaget, 1950). In the context of formative
assessment,
feedback

interactive process that supports students

this theory suggests that
should be a continuous,
in actively constructing their understanding
of mathematical concepts. Furthermore,
with
Proximal

assessment
(1978)
Development, which posits that students

formative aligns

Vygotsky’s Zone of
can achieve higher levels of understanding
with appropriate scaffolding from teachers
In this
provides the

and peers. regard, formative

assessment necessary
scaffolding to guide students through their
learning challenges.
C. Research Findings on Formative
Assessment
In the current educational landscape,
the integration of technology into

formative  assessment  practices  has
become increasingly relevant. The use of
online learning platforms, educational
applications, and interactive quizzes allows
for real-time assessment and feedback,
which contributes to an engaging and
efficient learning process (Smith, 2020).
Technology not only facilitates the rapid
collection and analysis of student data but
also supports personalized learning, which
is crucial in Mathematics, where students
may have varying levels of understanding
and mastery (Jones & Talwar, 2019).
Several empirical studies underscore the
effectiveness of formative assessment in
Hattie and
Timperley (2007) demonstrated that timely
feedback

student

Mathematics. For example,

and  specific significantly
enhances achievement by
providing clear guidance on what students

need to improve. In a study by Wiliam et al.
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(2004),
formative feedback

students who received regular

showed improved
conceptual understanding and enhanced
problem-solving skills, underscoring the
importance of feedback in reinforcing
mathematical thinking. Additionally, Black
and Wiliam (1998) and Ismail et al. (2022)
emphasized that formative assessment not
only clarifies learning objectives but also
guides students toward meeting success
criteria, fostering continuous improvement
in their learning process.

In terms of academic motivation and
self-regulation, formative assessment plays
a pivotal role. A study by Ismail et al. (2022)
compared formative and summative
assessment and found that formative
assessment is more effective in increasing
academic motivation, reducing test anxiety,
and improving self-regulation skills. This is
because formative assessment provides
ongoing feedback, allowing students to
correct errors and manage their learning
without the pressure of final evaluations.
Furthermore, research by Sudakova et al.
(2022), Carney et al. (2022), and Stanja et
al (2023) found that formative assessment
is critical in identifying learning gaps and
which is

addressing them promptly,

especially important in subjects like

Mathematics, where mastery of

foundational concepts is essential for

understanding more advanced material.

D. Inclusive Education and Formative
Assessment
Formative assessment also plays a vital
role in promoting inclusive education. By
providing personalized, timely feedback,
formative assessment ensures that all

students—regardless of their individual

learning needs—receive the support
necessary to succeed. This is particularly
important  in Mathematics,  where
understanding one concept often serves as
a prerequisite for mastering subsequent
topics. As Brown and Harris (2021) argue,
formative assessment allows teachers to
cater to the varying learning speeds and
styles of their students, ensuring that no

student is left behind.

E. Critical Examination of Formative
Assessment Design
While formative assessment holds

immense potential, research has identified

several challenges in its design and
implementation. According to van der
Steen et al. (2023) and Hailikari et al.
(2022), a common issue is the lack of
alignment between learning objectives,
When

not aligned, the

activities, and assessment tasks.
these elements are

assessment may fail to accurately reflect

student understanding. Additionally,
formative  assessment must provide
meaningful data that can guide

instructional decisions. If the data is vague
or insufficient, the potential benefits of
formative assessment are compromised
(van der Linden et al., 2023; Martin &
Graulich, 2023). These findings highlight
the need for well-designed formative
assessments that are both flexible and

responsive to students’ learning needs.

F. Conclusion and
Mathematics Learning
In conclusion, formative assessment is a

Implications for

powerful tool for improving student
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learning in Mathematics, offering a range
of benefits such as enhanced motivation,
better
conceptual

self-regulation, and increased
understanding. As
demonstrated by various studies, including
those by Black & Wiliam (1998), Hattie &
Timperley (2007), Morris, Perry, and
Wardle (2021), Patra et al. (2022), and
Ismail et al. (2022), formative assessment
academic

significantly enhances

performance by providing continuous,
constructive feedback. Additionally, the
integration of technology in formative
assessment enhances its effectiveness by
feedback  and

promoting personalized learning.

facilitating  real-time

However, for formative assessment to
reach its full potential, educators must
ensure that assessments are aligned with
learning objectives and provide actionable
data to inform instruction. By addressing
these challenges and implementing well-
designed formative assessments,
Mathematics educators can create a more
dynamic and inclusive learning
environment that meets the diverse needs

of all students.

IV. CONCLUSION

Formative assessment is a highly
effective evaluative approach in
Mathematics learning. By  providing

continuous feedback, it helps students

understand learning objectives, address
weaknesses, and enhance motivation, self-
regulation, and conceptual understanding.
Theories underpinning formative
assessment, such as constructivism and the
Zone of Proximal Development, highlight
student

the importance of active

engagement and teacher support to
achieve deeper comprehension.

Research findings demonstrate the
positive impact of formative assessment on
academic performance, particularly
through the integration of technology, such
which

facilitate real-time feedback. Additionally,

as online learning platforms,
formative assessment promotes inclusive

education by ensuring every student
receives the necessary attention based on
their individual needs. However, challenges
such as misalignment between learning
objectives and evaluation design, as well as
insufficient data for informed decision-
making, must be addressed to maximize its
effectiveness.

The recommendations from this
research are: Teachers should ensure that
learning  objectives,  activities, and
formative assessment designs are aligned.
This is crucial to ensure that assessment
results  accurately reflect  students'
understanding of the material taught; The
use of technology, such as interactive
learning applications or online quizzes,
should be optimized to enhance the speed
and accuracy of feedback. Teachers can
also leverage digital platforms to efficiently
data and

strategies in

analyze  student adjust

instructional real-time;
Feedback provided should be specific,
relevant, and actionable for students.
Teachers are encouraged to allow students
opportunities to gradually improve their
work based on the feedback received;
Formative assessments should be designed
to accommodate the individual needs of
students, including those with varying
learning styles or paces. This approach
inclusive

supports the success of

680

Mosharafa: Jurnal Pendidikan MatematiRg

Volume 13, Number 3, July 2024

Copyright © 2024 Mosharafa: Jurnal Pendidikan Matematika


https://doi.org/10.31980/mosharafa.v13i3.2062

Lele, Marsigit, & Retnawati

p-ISSN: 2086-4280
e-ISSN: 2527-8827

should
continuously enhance their understanding

education; and Teachers

of the design and implementation of
formative assessment through professional
This  will
enable them to effectively apply evaluation
that with

training or peer discussions.

strategies align learning

objectives.
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