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Abstract. Assessment of learning outcomes constitutes a critical component of
instructional practice, enabling educators to evaluate students’ attainment of
predefined learning objectives in a valid and systematic manner. This study
investigates the effectiveness of a web-based application in improving the
efficiency of cognitive assessment processes in Physical Education (PE). An
experimental design was employed involving three PE teachers at SMPN 1
Galang, Serdang Bedagai Regency, during May 2025. Data were collected using
structured questionnaires and observation sheets and analyzed through
descriptive percentage techniques. The findings indicate a substantial
improvement in assessment efficiency following the implementation of the
digital system. The baseline evaluation revealed that manual assessment
procedures achieved an efficiency level of 75%. After integrating the web-based
application, efficiency increased to 90%, reflecting a 15% gain in performance.
This improvement suggests that digital assessment tools can streamline data
processing, reduce administrative workload, and enhance the consistency and
accuracy of evaluation practices. From a pedagogical perspective, the results are
consistent with contemporary research emphasizing the role of digital
technologies in optimizing assessment systems and supporting data-driven
decision-making in education [1], [2]. In the context of sport and physical
education, where timely and objective evaluation is essential, web-based
platforms provide scalable and standardized solutions for measuring cognitive
outcomes. In conclusion, the adoption of web-based assessment applications
represents an effective strategy for enhancing the efficiency and reliability of
cognitive evaluation in PE settings. Future studies are recommended to explore
broader implementation across diverse educational contexts and to examine its
impact on student performance and feedback quality.
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1 Introduction

Teachers play a crucial role in carrying out teaching and learning activities [1]. This
role includes several aspects, including preparing materials, implementing learning,
and assessing student learning [2]. As part of learning assessment, a teacher needs an
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effective evaluation tool to facilitate the assessment process. A good evaluation tool
can be used as a basis for determining the adequacy of the requirements and rules of
the evaluation instrument [3]. The tools used to assess learning are generally called
evaluation instruments. In evaluation activities, an instrument is needed that functions
as a guideline in its implementation.

Instruments are tools used to assess students' skills in mastering the material
presented by the teacher [4]. The evaluation instruments created function to assess
students' skills related to the subject matter that has been studied and can be an expected
evaluation aspect [5]. Assessment instruments are generally used to measure students'
abilities through tests. Tests are assessment instruments used to measure how well
students understand the material that has been taught by the teacher [6].

Based on observations conducted in February at SMP Negeri 1 Galang, the cognitive
assessment process for Physical Education (PJOK) utilizes written test sheets, which
are then manually corrected by teachers. This assessment requires a significant amount
of time and equipment, making it difficult for teachers to analyze student assessment
results. This method carries significant risks, such as damage or loss of test sheets and
inaccurate results. Furthermore, the use of test sheets often encourages students to
cheat, such as copying from their peers. If this problem is not addressed immediately,
the quality of education in these schools will be jeopardized, and students who are
dishonest in their assessments will continue to harm themselves in the future. Therefore,
the development of applications as a solution for more efficient and accurate
assessments is very urgent. A web application is a program designed to help users
perform certain tasks or activities quickly and accurately. Web applications can provide
easy access to materials, questions, and assessments for students and teachers. Web
applications can help distribute materials, work on questions, and process results
automatically without the need for question sheets, long time, and help teachers analyze
student assessment results. Using web applications, assessment data can be stored
securely and easily accessed by students and teachers. Using web applications makes it
easier for teachers to manage and monitor assessment results in real-time.

2 Literature

Assessment is a systematic process that encompasses planning, instrument develop-
ment, data collection, and the utilization of results to enhance the quality of learning.
In accordance with national educational policy, assessment is not merely a measure-
ment activity but also a mechanism for continuous improvement in instructional prac-
tice [1]. Within contemporary educational frameworks, several types of assessment are
recognized, each serving distinct pedagogical purposes.

Formative assessment is conducted during the learning process to provide immediate
feedback that supports student progress and instructional adjustment. In contrast, sum-
mative assessment is administered at the end of an instructional period to evaluate the
overall achievement of learning outcomes. Authentic assessment emphasizes the eval-
uation of students’ abilities in real-world contexts, often through performance-based
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tasks such as projects and presentations. In addition, cognitive, affective, and psycho-
motor assessments represent three fundamental domains of learning evaluation. Cogni-
tive assessment focuses on students’ understanding of concepts and intellectual abili-
ties; affective assessment examines attitudes, values, and dispositions; while psycho-
motor assessment evaluates physical skills and performance, which are particularly rel-
evant in Physical Education contexts [2], [3].

Cognitive assessment, as a central component of educational evaluation, measures
higher order thinking skills, including reasoning, problem-solving, memory, and ana-
lytical abilities. In Physical Education, cognitive evaluation plays an important role in
assessing students’ comprehension of theoretical concepts such as rules of the game,
physiological principles, and health-related knowledge. Effective cognitive assessment
instruments typically include written tests, oral examinations, and structured assign-
ments designed to capture students’ conceptual understanding and critical thinking ca-
pacity [4].

Despite its importance, traditional cognitive assessment in Physical Education is of-
ten implemented using paper-based methods, which may limit efficiency and accuracy.
Manual scoring processes are time-consuming and prone to human error, reducing the
effectiveness of assessment as a tool for instructional improvement. Recent studies
highlight the growing need for digital transformation in educational assessment systems
to address these limitations [5].

In this context, the use of application-based technologies has emerged as a viable
solution. An application can be defined as a software system designed to perform spe-
cific functions for users by processing data into meaningful outputs [6]. Web-based
applications, in particular, provide flexible and accessible platforms that enable auto-
mated assessment, real-time feedback, and efficient data management. These systems
support the integration of instructional content, assessment tools, and performance an-
alytics within a single environment, thereby enhancing both teaching efficiency and
learning effectiveness [7].

From an educational technology perspective, digital applications facilitate student-
centered learning by allowing access to materials and assessments anytime and any-
where. This flexibility is particularly relevant in Physical Education, where the combi-
nation of theoretical and practical components requires efficient and adaptable assess-
ment mechanisms. Empirical evidence indicates that the use of digital assessment plat-
forms can significantly improve efficiency, accuracy, and transparency in evaluation
processes, while also reducing administrative workload for teachers [8].

Therefore, the integration of web-based applications into cognitive assessment prac-
tices represents an important innovation in Physical Education. It not only addresses
the limitations of conventional assessment methods but also aligns with current trends
in technology-enhanced learning, emphasizing efficiency, scalability, and data-driven
decision-making in education.
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3 Method

This study employed a Research and Development (R&D) approach to design, im-
plement, and evaluate a web-based application for improving the efficiency of cogni-
tive assessment in Physical Education. The R&D method was selected due to its suita-
bility for developing educational products and systematically testing their effectiveness
in real learning environments [1].

The research was conducted at SMP Negeri 1 Galang, involving students from two
Grade VIII classes as the primary participants. These participants were selected to rep-
resent the target users of the assessment system within a secondary-level Physical Ed-
ucation context. The study focused on evaluating the effectiveness of the web-based
application in facilitating cognitive assessment processes.

Data were collected using a structured questionnaire instrument, designed to capture
users’ perceptions of efficiency, usability, and practicality of the developed system. The
instrument employed a Likert scale to quantify responses across multiple indicators,
ensuring consistency and reliability in measurement. The use of Likert-scale instru-
ments is widely recognized in educational research for assessing attitudes and percep-
tions related to instructional innovations [2].

The data analysis procedure consisted of two main stages. First, qualitative response
categories were transformed into quantitative scores based on the assigned Likert scale
values. Second, the overall assessment score was calculated by comparing the total ob-
tained score with the maximum possible (ideal) score, followed by conversion into per-
centage form. This approach enables a clear interpretation of effectiveness levels and
facilitates comparison across different implementation stages.

From a methodological perspective, the use of quantitative descriptive analysis al-
lows for systematic evaluation of the efficiency improvements generated by the web-
based application. This aligns with contemporary research practices in educational
technology, where percentage-based and descriptive statistical analyses are commonly
used to assess the impact of digital interventions on learning processes [3], [4].

Overall, the selected methodology provides a structured framework for evaluating
the feasibility and effectiveness of web-based assessment tools in Physical Education,
ensuring that the findings are both empirically grounded and pedagogically relevant.

4 Results and Discussion
4.1 Results

The product developed in this study is a web-based cognitive assessment instrument
designed to evaluate students’ understanding of Physical Education, Sports, and Health
(PJOK) content. The application integrates multiple functional modules, including a
main dashboard, user management (teachers and students), question bank and item
management, test administration interface, and automated scoring and reporting
system. These features collectively support a structured and efficient assessment
workflow.
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The interface of the developed application (Fig. 1) demonstrates a user-oriented
design that facilitates case of navigation for both teachers and students. Key
functionalities include question uploading, test initiation, real-time response
submission, and automatic generation of assessment results. Such integration allows
for seamless management of assessment activities within a single digital environment.
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Fig. 1. Partial View of the PJOK Cognitive Assessment Application

The results of the large-group trial indicate a high level of user acceptance, with an
overall student response rate of 91%, categorized as very positive. The evaluation
covered several indicators, including system usability, clarity of test items, interface
design, and perceived contribution to learning motivation. The majority of participants
reported that the application was easy to operate, visually accessible, and effective in
supporting the assessment process.

These findings suggest that the developed application meets the criteria of usability,
functionality, and practicality, thereby confirming its feasibility as a digital assessment
tool in Physical Education contexts.
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4.2 Discussion

The results demonstrate that the implementation of a web-based cognitive
assessment system significantly enhances the efficiency and quality of evaluation in
Physical Education. The high level of student acceptance (91%) indicates that the
application aligns well with learners’ digital literacy and preferences, particularly in the
context of 21st-century education, where technology integration is essential.

From a pedagogical perspective, the effectiveness of the application can be
explained through the principles of technology-enhanced assessment, which emphasize
automation, real-time feedback, and data-driven evaluation processes [9]. The
automated scoring feature reduces the likelihood of human error and accelerates the
assessment cycle, enabling teachers to obtain accurate results more efficiently. This is
particularly relevant in Physical Education, where cognitive assessment often
complements practical performance evaluation.

Compared to conventional paper-based assessment methods, the developed system
offers several significant advantages. First, it improves accessibility, as students can
complete assessments anytime and anywhere using digital devices. Second, it enhances
accuracy and consistency, as scoring is conducted automatically by the system. Third,
it supports immediate feedback, allowing students to identify their strengths and
weaknesses promptly. These features are consistent with findings from previous studies
indicating that digital assessment platforms improve both efficiency and learning
outcomes [2], [3].

In addition, the integration of structured question banks and exam management tools
contributes to more systematic assessment practices. This addresses limitations
identified in earlier instruments, which often lacked automation and comprehensive
data management capabilities. The present system therefore represents a significant
improvement in terms of functionality and pedagogical value.

The positive impact on student motivation observed in this study can also be
attributed to the interactive nature of the application. Digital environments that combine
usability with engaging interfaces have been shown to increase learner participation
and promote independent learning behaviors [10]. In the context of Physical Education,
this is particularly important, as cognitive engagement supports students’
understanding of theoretical concepts such as rules, strategies, and health-related
knowledge.

Furthermore, the application facilitates teachers’ ability to monitor student
performance in real time. This capability supports data-driven instructional decision-
making, enabling educators to identify learning gaps and adjust teaching strategies
accordingly. Such practices are increasingly emphasized in modern education systems
as part of the digital transformation of teaching and assessment [11].

Overall, the findings confirm that the developed web-based cognitive assessment
instrument is not only technically feasible but also pedagogically effective. It provides
a scalable solution for improving assessment efficiency, accuracy, and engagement in
Physical Education learning environments.
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5 Conclusion

This study confirms that the developed Android-based cognitive assessment
instrument is a feasible and effective tool for supporting the evaluation of learning
outcomes in Physical Education, Sports, and Health (PJOK) at the junior secondary
level. The application demonstrated high usability and acceptance among users, and its
implementation contributed to improved efficiency, accuracy, and practicality in the
cognitive assessment process.

From a pedagogical standpoint, the integration of digital assessment technology
enhances the quality of evaluation by enabling automated scoring, real-time feedback,
and systematic data management. These features reduce administrative workload while
supporting more objective and consistent assessment practices. Such findings are
consistent with recent studies highlighting the role of digital tools in optimizing
assessment systems and promoting data-driven decision-making in education [1], [2].

In the context of Physical Education, where cognitive understanding complements
psychomotor performance, the use of application-based assessment provides an
effective mechanism for measuring students’ theoretical knowledge alongside practical
competencies. Therefore, the developed instrument offers a scalable and innovative
solution for improving assessment practices, particularly for Grade VIII students at
SMP Negeri 1 Galang.

Future research is recommended to expand the implementation of this system across
broader educational settings and to examine its long-term impact on student learning
outcomes, engagement, and feedback quality.
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