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Abstract: This study constitutes a systematic review of the available literature from 2015 to 2024,
obtained through indexing from Google Scholar, DOAJ, and Scopus. The aim of this research is to
evaluate the impact of using assessment rubrics in mathematics learning on the quality of student
learning outcomes assessment. Research findings indicate that the implementation of assessment
rubrics has a significant positive impact on students' learning achievement in mathematics. The
utilization of assessment rubrics not only aids in enhancing students' academic performance but also
improves the effectiveness of the learning process, enriching their ability to comprehend
mathematical concepts. The implications of these findings underscore the importance of integrating
assessment rubrics into mathematics learning practices to enhance the quality of assessment and
student learning outcomes. Further research is warranted to delve into this matter more extensively.
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A. INTRODUCTION

In the process of mathematics learning, evaluation plays a crucial role in gauging students'
understanding and performance concerning the taught material (Rakhmasari et al. 2019).
Evaluation serves not only as a tool to assess students' success in grasping concepts but also
as a means to evaluate their ability to apply these concepts in various real-world contexts.
Through effective evaluation, teachers can identify students' strengths and weaknesses and
provide comprehensive feedback to aid in enhancing their understanding. Furthermore,
evaluation also serves to motivate students by offering them the opportunity to track their
progress and achievements over time. Hence, evaluation serves not only as an assessment tool
but also as a continuous learning mechanism to improve the overall quality of mathematics
education (Aulia et al. 2020).

Rubrics play a significant role as structured and transparent assessment instruments in
enhancing the quality of assessment regarding mathematics learning outcomes. With the
presence of rubrics, the assessment process becomes more focused and systematic as they
provide clear guidelines for both teachers and students regarding the applied assessment
criteria (Fajarini, Sabtiawan, and Widodo 2021). Teachers can utilize rubrics to objectively
assess students' achievements according to pre-established criteria (Setiadi 2016). Additionally,
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rubrics aid students in understanding the expected outcomes in a mathematics task or project,
enabling them to concentrate and direct their efforts more effectively in the learning process.
Thus, the implementation of rubrics can enhance transparency in assessment, ensure
consistency across assessments conducted by teachers, and offer more constructive feedback
to students for the development of a deeper understanding of mathematical concepts (Sholeh,
Efendi, and Junaris 2023). Therefore, in the context of mathematics education, the use of
rubrics as assessment tools plays a crucial role in improving the quality of teaching and
students' learning outcomes.

The application of rubrics in evaluating mathematics learning achievements offers
substantial advantages (N. R. Dewi 2022). Firstly, rubrics enhance the objectivity aspect in the
assessment process by providing concrete and measurable evaluation parameters for
educators. This implies that student assessment can be carried out more fairly and objectively,
without being influenced by subjective opinions. Secondly, the use of rubrics can also
strengthen consistency in assessment across teachers. With pre-established rubrics, the
assessment of mathematics learning outcomes can be conducted uniformly, thus reducing the
possibility of variation in assessment outcomes among educators (L. U. Dewi 2020).
Additionally, rubrics provide meaningful feedback to students. By knowing the assessment
criteria used, students can identify areas where they need to enhance their understanding and
skills in mathematics (Soniveriyus Lahagu and Andarweni Astuti 2023). This gives them the
opportunity for corrections and further improvements to achieve better learning achievements.
Therefore, the use of rubrics in evaluating mathematics learning outcomes not only enhances
objectivity and consistency in assessment but also provides meaningful feedback for student
learning development.

Research from several articles demonstrates the success of using rubrics in enhancing the
evaluation of mathematics learning outcomes. Bhattamisra and Ho found that rubrics make
assessment easier, more precise, fairer, and consistent, while also helping to identify students'
strengths and weaknesses (Dimos et al. 2023). Adorni et al. developed a Computational
Thinking assessment model using rubrics, which increased result coherence without reducing
its simplicity (Gan and Gan 2023). Toalongo et al. designed rubrics for assessing the
mathematical modeling process, beneficial for researchers and teachers across various
educational levels (Adorni et al. 2023). This reinforces the positive impact of rubrics in
evaluating mathematics learning outcomes.

To address challenges and optimize the utility of rubrics, several strategies can be
implemented. Firstly, effective rubrics should be developed considering learning objectives,
measurable outcomes, and the type of assessment utilized. Rubrics should be formulated to
assess higher-order thinking skills and provide valid assessment instruments in digital
contexts (Ayudia et al. 2023). Additionally, rubrics need to be structured to meet the specific
goals and attributes of the field or program being assessed. Another crucial aspect is
considering the limitations and parameters of rubrics, such as weight distribution, to ensure
consistency and validity in the assessment process. Rubrics also serve the purpose of
providing qualitative feedback to students and instructors, enhancing interaction in the
learning process (Mahardika n.d.). Lastly, the use of learning management systems can
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facilitate the collection and review of rubric data, supporting program evaluation and
accreditation processes.

Various studies indicate theoretical implications in designing and implementing rubrics
in mathematics learning. Arafah and Samsuddin (2023) assert the relevance of constructivist
learning theory, emphasizing students' active participation in the mathematics learning
process. This can be reflected in rubrics by adding criteria to evaluate students' abilities to
investigate and apply mathematical concepts independently. Ariawan and Nufus (2017)
underline the role of cooperative learning methods in addressing students' anxiety towards
mathematics, which can be considered in designing rubrics to create an inclusive learning
environment. Lastly, Abi (2017) suggests integrating ethnomathematics into the curriculum,
which can be reflected in rubrics by adding criteria to assess students' abilities to relate
mathematical concepts to reality and cultural contexts.

This study aims to investigate the impact of using rubrics in enhancing the evaluation of
mathematics learning outcomes. The researchers seek to assess the effectiveness of rubrics as
assessment instruments in mathematics education, considering their accuracy, consistency,
and objectivity. They also aim to evaluate whether the use of rubrics can provide more detailed
feedback to students to understand assessment standards and improve the quality of their
work. Thus, the research objective is to provide a deeper understanding of the role and impact
of using rubrics in enhancing the evaluation of mathematics learning outcomes in educational
settings.

B. METHOD

This research aims to investigate the impact of using rubrics on enhancing the quality of
assessing mathematics learning outcomes, particularly in evaluating the effectiveness of
rubrics as assessment instruments within the context of mathematics education. Additionally,
the study will examine challenges and disparities that may arise when rubrics are applied in
mathematics assessment. The subsequent step involves developing comprehensive guidelines
for educators to optimize the use of rubrics in evaluating mathematics learning outcomes
effectively, with the hope of making a positive contribution to the improvement of teaching
and assessment quality in mathematics classrooms. This research is expected to provide
educators and mathematics education practitioners with a deep understanding of the
significance of using rubrics and strategies they can employ to overcome potential
implementation barriers.

In an effort to support this research, the initial step involves utilizing various academic
information sources such as Google Scholar, Scopus, and DOA]J, encompassing publications
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from 2015 to 2024, selected for investigation. Keywords utilized include "rubric," "mathematics
assessment," "mathematics learning," and their variations. The purpose of employing these
keywords is to locate relevant articles pertaining to the research topic, particularly those
discussing the use of rubrics in assessing mathematics learning outcomes and their
effectiveness in education. Emphasis is also placed on articles that have undergone the peer-
review process and were published within the relevant timeframe. It is anticipated that this

thorough literature search will provide a solid foundation for the research, furnish a robust
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theoretical framework, and offer comprehensive insights into the role of rubrics in evaluating
mathematics learning outcomes.

In establishing inclusion and exclusion criteria for literature search, it is essential to
consider factors that support the alignment of articles with the research objectives. Inclusion
criteria encompass articles specifically addressing the use of rubrics in assessing mathematics
learning outcomes, accompanied by detailed research methodology and findings relevant to
the research focus. This step aims to verify that selected articles contribute significantly to
understanding the use of rubrics in evaluating mathematics learning outcomes. Conversely,
exclusion criteria are employed to eliminate articles not pertinent to the research topic, such
as those not discussing the use of rubrics in mathematics assessment, lacking clear research
methodology exposition, or whose findings do not support the research objectives. Thus,
determining these criteria helps ensure that selected articles for the research possess relevant
quality pertinent to the ongoing research needs.

In the stage of selection and data extraction, the initial step involves evaluating the
abstracts and keywords of each identified article according to the established inclusion criteria.
Articles meeting the inclusion criteria are then selected for further analysis to gain a
comprehensive understanding of their content. Subsequently, relevant data regarding the use
of rubrics in assessing mathematics learning outcomes are collected from the selected articles.
The gathered information encompasses the effectiveness of rubric utilization, challenges that
may arise in its implementation, and other key findings that can provide valuable insights. All
collected data are then recorded in a structured format for thorough analysis and synthesis in
article writing. This is crucial to ensure that the conclusions drawn are based on strong and
relevant evidence from the available literature.

C. RESULTS AND DISCUSSION
1. Definition and Basic Concepts of Rubrics in the Context of Assessing Mathematics

Learning Outcomes

Rubrics are assessment instruments used to evaluate mathematics learning outcomes.
They provide a framework for assessing student achievements based on specific criteria.
Rubrics can be applied across various educational levels, from preschool to secondary
education (Toalongo, Trelles, and Alsina 2022). Designed to evaluate various aspects of
mathematics learning, rubrics encompass high-level thinking skills such as critical thinking,
problem-solving, and mathematical modeling (Prayitno and Masduki 2017). Moreover,
rubrics can assess the quality of mathematics lesson plans by considering the appropriateness
of didactics and instructional strategies (Toalongo, Trelles, and Alsina 2022). They also play a
crucial role as learning tools, aiding students in improving their understanding of
mathematical concepts and developing procedural skills (Auxtero and Callaman 2020). In the
context of automated assessment, rubrics can be utilized to obtain learning models, implement
individualized education, and evaluate competencies accurately (Krebs, Rothstein, and Roelle
2022).
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Rubrics serve as essential principles in assessing mathematics learning achievements by
providing clear and consistent structures for evaluating student performance (Seto and Bantas
2020). However, despite this, many students encounter difficulties in understanding
mathematics and fail to achieve the expected learning outcomes (Prayitno and Masduki 2017).
Factors such as motivation, classroom layout, and discipline can influence these conditions.
Therefore, the use of rubrics in assessing mathematics learning needs to be accompanied by
strategies to enhance learning motivation, create a supportive learning environment, and
improve student discipline.

Rubrics are vital tools in the context of assessing mathematics learning outcomes as they
provide clear and consistent structures. They assist teachers in evaluating student
achievements based on predefined criteria. By employing rubrics, teachers can identify
students' strengths and weaknesses and provide appropriate feedback to enhance their
understanding of mathematical concepts. The use of rubrics in assessing mathematics learning
offers the advantage of providing consistent and objective guidelines for teachers to assess
students. However, the main challenge lies in designing rubrics that align with learning
objectives and relevant assessment criteria. Additionally, implementing rubrics also requires
a profound understanding of mathematical concepts and the ability to provide constructive
feedback to students.

2. The use of rubrics can influence the quality of assessing mathematics learning
outcomes

The implementation of rubrics has the potential to influence the quality of evaluating
mathematics learning outcomes. Rubrics are designed to provide guidelines to learners
regarding assessment standards and achievement levels, assisting them in self-assessing their
performance (Krebs, Rothstein, and Roelle 2022). Additionally, rubrics can enhance the
productivity and accuracy of assessment by offering clearer understanding to learners about
their achievement levels. The use of rubrics can also reduce cognitive load in self-assessment
(Toalongo, Trelles, and Alsina 2022). In the field of mathematics learning, rubrics have been
developed and validated to assess the mathematical modeling process across the curriculum
(Miknis, Davies, and Johnson 2020). These rubrics encompass elements and performance
criteria aligned with different stages of the modeling cycle and can be utilized by researchers
and educators at various educational levels to evaluate group work outcomes produced by
students. Thus, the use of rubrics can positively impact the quality of assessing mathematics
learning outcomes by providing clear criteria and supporting accurate self-assessment.

The use of rubrics can have a significant impact on the quality of mathematics learning
outcomes (Seto and Bantas 2020). This finding is supported by Rusmawati (2017),
demonstrating that the use of direct learning tools in the context of mathematics education can
enhance student learning achievements. Furthermore, Jusnani (2019) underscores the
importance of discipline in improving mathematics learning achievements. Somakim (2018)
highlight the vital role of mathematical modeling in facilitating students' understanding of
algebraic concepts, which has the potential to contribute to academic achievement
improvement.
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This indicates that the use of rubrics provides a clear and structured foundation in the
evaluation process, allowing for more objective and accurate assessment of mathematics
learning outcomes. Learners can gain a better understanding of assessment expectations,
enabling them to reflect on their own performance. These findings affirm that the use of rubrics
contributes positively to enhancing the quality of evaluating mathematics learning outcomes.
This is evidenced by the supportive research results showing improvements in student
learning achievements and the vital role of mathematical modeling in facilitating
understanding of algebraic concepts.

3. The Benefits of Using Rubrics in Improving the Quality of Mathematics Learning

Outcome Assessments

Utilizing rubrics in evaluating mathematics learning outcomes offers several advantages.
Firstly, rubrics provide valid and reliable assessments of Higher-Order Thinking Skills (HOTS)
in mathematics learning (Saraswati and Agustika 2020). These rubrics encompass various
aspects of HOTS such as critical thinking, problem-solving, mathematical understanding, and
communication (Adorni et al. 2023). Secondly, rubrics are practical and useful tools for
evaluating students' HOTS abilities in mathematics (Miknis, Davies, and Johnson 2020). The
effectiveness of these rubrics has been tested and validated by experts in measuring students'
higher-order thinking skills (Auxtero and Callaman 2020). Moreover, rubrics can serve as
learning aids that support the improvement of students' academic achievements in
mathematics (Krebs, Rothstein, and Roelle 2022). Rubrics help students deepen their
understanding of mathematical concepts and enhance their ability to apply knowledge, such
as in the application of derivatives in basic calculus. Overall, the utilization of rubrics in
evaluating mathematics learning outcomes can enhance assessment quality by providing valid,
reliable, and practical standards for higher-order thinking skills, as well as facilitating the
learning process and students' achievements in mathematics.

The use of rubrics in the context of mathematics education has been shown to enhance
students' academic achievement (Rusmawati 2017). However, negative perceptions towards
mathematics as a challenging subject can pose obstacles to improving the quality of learning
(Alyusfitri and Wahyuni 2017). To address these challenges, it is recommended to utilize direct
teaching methods and diverse learning approaches, including the use of manipulative aids
(Fernandez and Fernandez 2018). Furthermore, the importance of creating a pleasant and
conducive learning environment to enhance student achievement is emphasized, particularly
in bridging students' initial mathematics abilities with their learning outcomes (Pioke et al.
2022).

The use of rubrics assists teachers in objectively evaluating students' Higher-Order
Thinking Skills (HOTS) and providing detailed feedback. This facilitates effective learning and
helps students understand learning expectations. Studies indicate that employing rubrics in
mathematics education can enhance students' academic achievement. However, challenges
such as negative perceptions towards mathematics need to be addressed through diverse
learning approaches and supportive learning environments.



97

Nurul Fitriyani, The Effect of...

4. The Challenges or Obstacles Faced in Implementing Rubrics in Assessing Mathematics

Learning Outcomes

The implementation of rubrics in assessing mathematics learning outcomes faces several
challenges. These include limited guidance from curriculum documents, teachers'
understanding of reasoning, attention and interpretation of students' reasoning by teachers,
students' difficulty in expressing their reasoning, assessment of reasoning development, lack
of examples of work, and difficulties in monitoring and reporting students' reasoning progress
(Adorni et al. 2023). Additionally, the development and implementation of assessment rubrics
for digital marking systems in higher education pose challenges, including technical
limitations of digital platforms (Herbert 2021).. Rubrics as formative assessment tools in
mathematics learning are difficult to design tasks that support both learning and assessment
simultaneously and adapt rubrics to various contexts (Boudamoussi 2022). The use of rubrics
in middle school mathematics classrooms has the potential to enhance student learning and
teacher workload but requires time, effort, and adaptation in using mathematical language to
solve problems (Gallego-arrufat and Dandis 2014).

The implementation of rubrics in evaluating mathematical learning achievement
encounters various challenges. Students often perceive this subject as difficult and
uninteresting, resulting in a negative attitude towards it (Abidin 2020). This impacts their
performance and participation in the evaluation process. The solution lies in devising more
engaging and practical mathematics learning strategies, such as integrating activities in
outdoor settings and applying concepts in real-world contexts (Abidin 2020; Ulfa 2020). These
approaches can help create a more positive learning environment and enhance students'
understanding and application of mathematical concepts.

These challenges indicate that the use of rubrics in assessing mathematical learning
outcomes requires significant effort and adaptation from both teachers and curriculum
developers. These constraints can also affect the quality of assessment and the overall
effectiveness of mathematics teaching and learning. These challenges highlight the complexity
of implementing rubrics in the context of assessing mathematical learning outcomes. Although
rubrics have the potential to enhance student learning and reduce subjectivity in assessment,
the challenges faced require careful and planned solutions.

5. Strategies That Can Be Used to Optimize the Use of Rubrics in Improving the Quality

of Mathematics Learning Outcomes Assessment

Rubrics can be enhanced to improve the evaluation of mathematics learning outcomes
through diverse approaches. One approach is to design rubrics that incorporate high-order
thinking skills (HOTS) in mathematics, such as critical thinking, problem-solving, and
mathematical modeling (Adorni et al. 2023). Another strategy includes using rubrics that
assess process skills, such as critical thinking and information processing, particularly in STEM
undergraduate classrooms (Rahayu, Suryana, and Pranata 2020). Rubrics are also beneficial
for evaluating students' understanding and application of concepts and problem-solving
strategies in mathematics, thereby reflecting a more substantial representation of their
mathematical thinking (Lee et al. 2025). Additionally, the use of rubrics can enhance
consistency between learning objectives, instructional tasks, and assessment methods, which
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helps establish shared understanding of process skills between teachers and students
(Reynders et al. 2020). By implementing rubrics that consider specific skills and align with
learning objectives, the process of evaluating mathematics learning outcomes can be
significantly improved.

The utilization of rubrics in evaluating students' performance in mathematics subjects can
be enhanced through various approaches. Vani Rahmayani (2020) recommends employing
motivational strategies to increase students' interest and engagement in mathematics learning.
This is expected to trigger self-assessment among students and enable more accurate use of
rubrics. Meanwhile, Ramadhana (2018) and Nurdyansyah and Toyiba (2016) emphasize the
effectiveness of active learning strategies in improving students' achievement. These
approaches can be integrated into rubric-based assessments to encourage student engagement
and understanding.

Developing rubrics that incorporate aspects of critical thinking, problem-solving, and
mathematical modeling can help evaluate students' abilities holistically. Rubrics also need to
assess process skills such as critical thinking and information processing, particularly in the
context of STEM undergraduate classrooms. Rubrics can be used to evaluate students'
understanding and their ability to apply mathematical concepts and problem-solving
strategies. The use of rubrics can enhance alignment between learning objectives, instructional
tasks, and assessment methods, fostering shared understanding between teachers and
students. The proposed strategies depict a comprehensive approach to enhancing the use of
rubrics in assessing mathematical learning outcomes. Integrating high-order thinking skills
and problem-solving processes, along with assessing students' understanding, can provide a
more accurate picture of students' mathematical achievements.

D. CONCLUSIONS AND SUGGESTIONS

From the evaluation conducted, it is concluded that the utilization of rubrics in assessing
mathematical learning outcomes plays a crucial role in enhancing the quality of assessment,
facilitating effective learning, and supporting student achievement improvement. However,
the challenges in implementing rubrics emphasize the need for a holistic and integrated
approach. One emerging gap is the necessity for the development of rubrics that can address
negative perceptions of mathematics and create a conducive learning environment. A pressing
research topic for the future is the development of rubrics that consider students'
psychological aspects in mathematical learning, which becomes a relevant focus. This topic
can delve deeper into the design of rubrics that foster students' interest and motivation in
learning, as well as effective strategies for using rubrics to transform negative perceptions of
mathematics into positive ones. This research is expected to make a significant contribution to
creating a more conducive mathematics learning environment and supporting overall student
achievement improvement.
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