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1. INTRODUCTION

At the beginning of the learning process, lecturers often utilize tests to assess student performance.
These tests serve as a fundamental evaluation tool, allowing educators to gauge the effectiveness of
their instructional methods (Jumrah, Rukli, & Sulfasyah, 2023; Widiyawati, Nurwahidah, & Sari, 2019).
Beyond evaluation, tests act as a catalyst for learning, motivating students to engage more deeply with
the material (Masitoh & Aedi, 2020). They are essential for measuring the success of specific educational
programs and initiatives (Fahrurrozi & Rahmawati, 2021; Sholihah, Fahrurrozi, & Gafur, 2017), and for
understanding how effectively the learning process is being carried out (Manfaat & Nurhairiyah, 2021;
Setiyawan & Wijayanti, 2020). Tests provide critical insights into student learning outcomes,
highlighting areas of strength and identifying areas in need of improvement (Aisyah, Taena, & Ili, 2021;
Birch et al., 2017; Nurfillaili, Yusuf, & Santih, 2016; Sa’diyyah, Mania, & Suharti, 2021). The results,
derived from carefully constructed questions within the test instruments, encourage students to
demonstrate their best abilities (Sa’diyyah et al., 2021). Additionally, tests are employed for various
administrative purposes, such as new student admissions and selection processes, making them
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versatile tools in the educational landscape (Litna, Mertasari, & Sudhirta, 2021; Ma'rifah, Algiovan, &
Sutarsyah, 2021). Effective testing not only evaluates student knowledge but also enhances the overall
educational experience by fostering a deeper understanding and encouraging continuous
improvement.

With the advances in information and communication technology (ICT), traditional manual test
systems are gradually being replaced by computer-based tests (Jusuf, 2019). Electronic tests, or e-tests,
are a form of distance learning information system conducted via the Internet (Gamaliel & Arliyanto,
2021). The integration of information technology in final exams is crucial for obtaining accurate
evaluation results and ensuring an efficient process (Adiarta & Divayana, 2019). E-tests represent an
ideal modern alternative to traditional assessments for evaluating students (Alyahya & Almutairi,
2019). One of the primary advantages of e-tests is their high level of transparency, as well as the time
and energy savings they offer when assessing student performance (Alyahya & Almutairi, 2019).
Additionally, e-tests provide precise test evaluations, performance measurements, and immediate
feedback (Alyahya & Almutairi, 2019). They are cost-effective, flexible in administering multiple tests,
and allow educators to easily prepare and use most questions (Alyahya & Almutairi, 2019). In contrast,
paper-based exams are less effective, requiring substantial financial resources, time, space, and human
resources to administer, and are often plagued by incidents of student cheating (Kamila &
Prihatiningtyas, 2022). The shift to e-tests not only enhances the efficiency and accuracy of the
evaluation process but also aligns with modern educational practices.

Along with advances in information and communication technology (ICT), Manual or traditional
test systems are gradually being replaced by computer-based tests (Jusuf 2019). Electronic tests, or e-
tests or online tests, are a distance learning information system via the Internet (Gamaliel and Arliyanto
2021). For final exams by lecturers, the use of information technology is very important to obtain
accurate evaluation results and an efficient process (Adiarta and Divayana 2019). Electronic tests are an
ideal modern alternative to traditional tests for evaluating students (Alyahya and Almutairi 2019). The
advantage of the e-test is that it has a high level of transparency and saves energy and time when
assessing student performance (Alyahya and Almutairi 2019). E-tests provide accurate test evaluation,
performance measurement, and immediate feedback (Alyahya and Almutairi 2019). Electronic tests, or
e-tests, are cost-effective, have the flexibility to administer multiple tests, and most questions are easy
for educators to prepare and use (Alyahya and Almutairi 2019). Paper-based exams are considered less
effective because they require a lot of money, time, space, and human resources to administer, and
there are still many incidents of cheating by students when administering exams (Kamila and
Prihatiningtyas, 2022).

The urgency of the e-test instrument is able to facilitate the evaluation process by educators.
Educators find it easier to monitor student activities because they are no longer busy managing print-
based assessments (Kuncahyono, Maharani Kumalasani 2019). This is in line with research showing
that computer-based tests (CBT) are a viable alternative for solving problems in implementing learning
assessments (Novrianti 2014). Several important aspects that can be considered when developing CBT
are practicality, cheapness, and ease of carrying out the testing process (Mastroleoa et al. 2020). Its
practical value in principle is to provide convenience in every procedure carried out using ICT. The
economic value in this case lies in carrying out tests that use ICT more cheaply and efficiently
(Nurhikmah et al. 2021). Online tests have advantages: 1) Teachers can prepare higher quality test
materials, 2) the test administration process is standardized, and 3) students can be supervised (Mastuti
2016). There are two ways to represent electronic tests: 1) Synchronous face-to-face tests are tests that
can be performed face-to-face without any changes to the testing procedures, 2) Asynchronous home
tests are tests that can be performed at any time using high-quality proctoring software (Poonpon 2021).
Test results are integrated into the internet network, so they can be observed by teachers, students, and
parents (Kuncahyono, Maharani Kumalasani 2019). By utilizing technological developments, online
tests can create a system that can provide evaluations quickly and accurately, making it easier to
complete the evaluation process (Kamila and Prihatiningtyas 2022). The E-Test instrument is expected
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to be a breakthrough in administering exams that can reduce operational costs, time, and cheating
(Kamila and Prihatiningtyas, 2022).

Based on observations, the formative assessments that have been developed by lecturers have not
been implemented optimally. One of the factors causing less than optimal implementation of formative
assessments is that instrument development, implementation, and analysis of formative test data take
time, and the workload of lecturers is very high. Not many lecturers utilize online-based media for
formative assessment. There are two interesting things about computer-based formative assessment,
namely that this assessment provides direct feedback and reduces lecturer workload. Apart from that,
the educational technology department at Unesa has infrastructure to support learning, including
applications that have been provided by Vinesa. However, some lecturers have not made full use of the
infrastructure they already have. Assessment activities are carried out using paper-based test
instruments, and online assessments have not been used. Based on the problems experienced by the
educational technology department, it appears that e-test instruments are one of the keys to improving
learning assessment. Based on the identification of problems and several relevant studies that have
been described, it is necessary to develop an e-test assessment instrument. This aims to be an innovation
in the assessment process by utilizing technology-based facilities that are already available at Unesa.
Apart from that, the use of e-test instruments provides benefits in terms of practical value, economy,
and ease in implementing the learning process, especially assessment activities on campus.

Based on the explanation above, there is an analytical gap between the expectations to be achieved
and the current reality. The hope is to develop an e-test instrument for central tendency material that
can improve statistical thinking and is suitable for students majoring in educational technology. In fact,
there are still very few lecturers majoring in educational technology who have developed e-test
instruments, which of course affects the effectiveness of lectures in these subjects.

The novelty of this research lies in the lack of lecturers dedicated to the development of
appropriate e-test instruments and the fact that not many researchers have researched e-test
instruments. Apart from that, the e-test instruments developed by most lecturers in the educational
technology department are not yet optimal for access via Vinesa (Unesa Virtual Learning). In this
research, the feasibility and use of Unesa's e-testing tool through virtual learning have not been widely
studied by lecturers in Unesa's educational technology department. To overcome these learning
problems, it is necessary to develop e-test instruments because learning is taught to stimulate students'
abilities not only theoretically but also practically (Krisnanto, Kurniawan, and Maftukhin 2021).

This research aims to assess the feasibility of developing an e-test instrument for central tendency
material so that it can improve the accuracy of statistical results. Validity testing is carried out through
stages by learning material experts, learning media experts, language experts, individual trials, and
limited group tests. It is hoped that this research will provide benefits in improving students' statistical
reasoning abilities and become an important lesson for introductory lecturers in improving the quality of
their learning. By paying attention to the explanation and initial information that have been presented, it
can be explained as follows: how to design and describe the quality of e-test instruments that are suitable
for use by students majoring in educational technology.

2. METHODS

The written test focuses on the use of paper and pencil as tools. Apart from that, an e-test
instrument was also developed, which includes questions or tools packaged in computer media so that
students can answer them independently, either online via an internet network or offline without an
internet network. This research uses mixed methods using an R&D design (Rahman, Suyasa, and
Wahyuni 2021). This research model uses ADDIE (Analyze, Design, Development, Implementation,
and Evaluation). The ADDIE development model has advantages, one of which is that each stage goes
through an evaluation stage so as to minimize errors from the start (Artha and Putra, 2021; Firda and
Nurhadi, 2023; Hidayat and Nizar, 2021; Pramana, Jampel, and Pudjawan 2020). The ADDIE model is
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used because it is considered suitable for developing learning media (Hidayat and Nizar 2021;
Melliyanti and Suniasih 2022).

The ADDIE stages are: analysis stage. Collecting various information so that product designs can
be developed as planning material (Firda and Nurhadi 2023; Wirda et al. 2017). Design stage. This stage
is to design test instrument products (Firda and Nurhadi 2023) namely by determining basic and core
competencies and compiling a grid of questions that will be developed into a test instrument (Farahiba
2022; Firda and Nurhadi 2023). The development stage is an activity to expand questions or statements
originating from the framework or grid created at the planning stage (Ahmad 2018; Farahiba 2022).
This stage also includes theoretical validation by expert lecturers and the testing of test instruments
(Ahmad 2018; Firda and Nurhadi 2023; Wirda et al. 2017). Implementation stage. Researchers
conducted a limited trial of the instrument on several undergraduate students in educational
technology to determine the level of feasibility (Firda and Nurhadi 2023; Wirda et al. 2017). Evaluation
stage, namely: 1) assessing whether the steps taken previously were appropriate and produced accurate
and reliable data (Farahiba 2022). 2) see the feasibility of the limited trial results. If, after evaluation,
there are problems with the test instrument, revisions will be carried out, this is done in order to obtain
a suitable test instrument (Firda and Nurhadi 2023).

The research was conducted in the educational technology department at Surabaya State
University. Data sources are validators, lecturers, and undergraduate students in educational
technology. A trial was carried out to collect data as a basis for determining the feasibility level of the
e-test instrument. The trial design for developing the e-test instrument was tested on validated experts,
learning practitioners, and students. The research subjects are: a) expert validation (learning material
experts, learning media experts, and language experts); and b) undergraduate students majoring in
educational technology. The data collection technique uses a validation questionnaire, namely
validation by learning material experts, learning media experts, and language experts. This research
uses qualitative and quantitative data analysis.

3. FINDINGS AND DISCUSSION
3.1 Findings
3.1.1 Analysis

Needs analysis (needs assessment) is a crucial step in identifying gaps between current conditions
and ideal standards in the field (Sofia, 2017). This process helps educators and institutions pinpoint
specific areas that require improvement. The results of observations and interviews reveal several
significant gaps: a) Learning is less than optimal because students struggle to understand the concept
of central tendency. This fundamental misunderstanding hinders their overall performance in statistics
courses. b) Lecturers have not fully developed or utilized e-test instruments to evaluate central
tendency material, resulting in suboptimal evaluation practices. This lack of effective assessment tools
prevents accurate measurement of student understanding and learning outcomes. c) Students do not
fully exploit the various e-tests available to them for studying, which limits their ability to reinforce
and apply their knowledge effectively. Addressing these gaps is essential for enhancing both teaching
methods and student learning experiences. Implementing comprehensive e-test instruments and
encouraging their use can significantly improve student comprehension and assessment accuracy,
ultimately bridging the gap between current practices and ideal educational outcomes.

3.1.2 Design

Determining product specifications necessitates a thorough understanding of the results from the
needs analysis to accurately develop the intended product, which in this case is the design of the e-test
instrument. This design phase involves creating a simple prototype that provides an overview and
blueprint for constructing the e-test instrument. The process of developing an e-test design is carried
out using a computer-based application, ensuring precision and efficiency. The application employed
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for this purpose is open-source and provided by Vinesa, which offers flexibility and cost-effectiveness.
Furthermore, the primary application used is JotForm. JotForm is particularly suited for creating
online-based e-tests with digital (electronic) displays, facilitating user-friendly and interactive
assessments. The choice of JotForm enhances the ability to design versatile and customizable e-tests,
meeting the varied needs of both educators and students. By leveraging these tools, the e-test design
not only becomes more accessible but also aligns with contemporary digital learning environments,
ensuring that the final product is both functional and innovative.

3.1.3 Development

After a design or product plan has been created, the e-test instrument development process will
be developed. This stage of the e-test development process aims to produce a valid product. The process
for developing an e-test instrument is as follows: a) preparing test instrument specifications. The test
instrument specifications in question are the type of test carried out. The test is carried out to measure
students’ cognitive level. The form of the test is multiple choice with five answer choices, b) after
preparing the test specifications, arrange the questions and answers according to field needs. The
question items refer to the applicable curriculum; c) carrying out analysis of the question items and
answers with the aim of making the question items and answers suitable for use in assessment, d)
developing e-test products using applications. At this stage, the research team carried out product
development using online applications (Kuncahyono, Maharani Kumalasani 2019). Explicitly, the e-test
instrument products that have been produced can be seen as follows: The results of product
development that have been completed are then tested. e) product trials, which include individual
group trials with 3 students and small group trials with 6 students selected heterogeneously with high,
medium, and low abilities.
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Figure 1. Development of electronic statistical test instruments
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3.1.4 Product Validation

Products that have been developed undergo a validation process before field trials are carried out.
This e-test instrument development product was validated by three experts, namely: a validator, a
learning material expert, a learning media expert, and a language expert. This stage was carried out to
determine the validity of the product being developed, namely the e-test instrument, so that it could be
tested in the field. The validation results by learning material experts are 96%, a very feasible category;
the validation results from learning media experts are 96%, a very feasible category; and the validation
results by language expert validators are 94%, a very feasible category.

3.1.5 Trials

This product trial was carried out to measure the level of student response to applying the e-test
instrument to central tendency material in statistics courses in the educational technology department.
Individual group trials with 3 students received a score of 81%, in the feasible category, while small
group trials with 6 students selected heterogeneously with high, medium, and low abilities received a
score of 82%, in the appropriate category. The e-test instrument is very interesting to use as an
evaluation tool in learning. Apart from that, students seemed very enthusiastic about taking the e-test
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and focused on their respective e-tests, so that any form of student cheating was almost invisible. A
recapitulation of expert validation and trials can be seen in Table 1.

Table. 1. Product Validation Assessment Results

Index Validity Results Category
Test learning materials 96% very worthy
Learning evaluation test 96% very worthy
Language test 94% very worthy
Individual trials 81% very worthy
Small group trial 82% very worthy

3.1.6 Implementation

The implementation stage in this research is the stage for implementing the e-test instrument that
has been developed in real-life situations in the classroom. The e-test instrument that has been
developed is implemented according to learning. After it is implemented in the form of learning
activities, an initial evaluation is carried out to provide feedback on the implementation of subsequent
test instrument development. The main objectives in the implementation step include: 1) helping
students to achieve learning goals, 2) ensuring problem-solving occurs to overcome problems
previously faced by students in the learning process, 3) ensuring that at the end of learning student
competence increases.

3.1.7 Evaluation

Evaluation is a critical process for determining whether the product being developed is successful
and meets initial expectations. The evaluation stage is integrated into each of the four preceding stages:
1) expert test, 2) course lecturer test, 3) individual test, and 4) small group test. Additionally, a
comprehensive evaluation is conducted at the final stage of product development to assess the overall
effectiveness of the product. The revision stage follows the evaluation to analyze the results both
qualitatively and quantitatively. Qualitative data is gathered from expert validation questionnaires and
user trial questionnaires, which include feedback from lecturers and students. Quantitative data is
derived from the test scores obtained during the trials.

The evaluation process involves several key steps: 1) product trial evaluation, 2) descriptive data
analysis, 3) revision of the final product, and 4) assessment of the final product results. These steps
ensure a thorough and iterative approach to product development, allowing for continuous
improvement based on feedback and performance data. The evaluation of the central tendency material
e-test instrument aims to achieve multiple objectives: 1) assessing student attitudes towards overall
learning activities to ensure engagement and satisfaction, 2) enhancing student abilities by providing
effective learning tools and resources, and 3) delivering institutional benefits through the increased
competence of students, which can positively impact the institution's educational outcomes and
reputation. By systematically evaluating and refining the e-test instrument, the development process
aims to produce a high-quality, effective tool that meets the needs of both students and educators.

3.2 Discussion

Research into the development of e-tests using Vinesa for central tendency material has been
found to be highly feasible following extensive validation testing, including material validation,
learning media validation, learning design validation, individual trials, and small group trials. These
validation stages demonstrated that the e-test instrument is very suitable for use with central tendency
material. This finding aligns with Aini's research, which concluded that a HOTS-based e-quiz was
feasible after undergoing similar validation tests and field trials, particularly in mathematics subjects
(Aini & Sulistyani, 2020). Additionally, Prisuna's research indicated that students' responses to online
physics test media were favorable, with 40% rating it as appropriate and 60% as very feasible, making
it suitable for formative physics tests (Prisuna, 2020).
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Further supporting these findings, Jusuf (2019) reported positive user responses to the
implementation of a website-based online test system created for independent student learning via
Moodle. Similarly, Dwi Lestari's research demonstrated that science e-modules containing online tests
effectively improved learning outcomes (Dwi Lestari & Putu Parmiti, 2020). Research on developing
higher-order thinking skill (HOTS) e-test questions showed a validation result of 94.47%, categorizing
it as very feasible for school learning activities (Wulandari et al., 2023). The E-TEFL (EEPIS Test of
English as a Foreign Language) application was also found to enhance students' English language skills,
demonstrating its effectiveness as an evaluation tool (Sumarsono, Kusumawati, & Nurisma, 2018).

Kuncahyono's research confirmed the validity of an e-test being developed, finding it very feasible
for use as an evaluation tool, capable of minimizing cheating during assessments (Kuncahyono,
Maharani, & Kumalasani, 2019). Permatasari's research on e-tests for environmental change material
revealed their effectiveness in measuring class X students' problem-solving abilities (Permatasari,
2020). Research by Nurhikmah et al. (2021) concluded that computer-based tests are suitable as
evaluation media for mathematics subjects. The development of a computer-based e-test for
biotechnology material at SMA Negeri 1 Surabaya received an average validation score of 89.53%,
deeming it very feasible for measuring student knowledge competency (Rachma, Nurmaulidia Aulia,
& Ratnasari, 2015).

Research by Rachmawati and Kurniawati (2020) on mobile online-based test assessment
instruments concluded that these instruments are suitable for evaluating test results in learning courses.
Additionally, e-testing development can accommodate a large number of questions and assessment
content (Ristov, Gusev, & Armenski, 2015). Widayanti (2021) found that an e-instrument designed to
measure students' mental models of electrolyte and non-electrolyte solution materials received
feasibility ratings of 89% from material experts and 83% from teachers, making it suitable for use.

There has been extensive research on online exams. For instance, Udiasih and Ghozali (2019) noted
that online exams are effective for development, while Martono, Yulianjani, and Desrianti (2020) found
that online examination tests improve the quality of learning. Halim et al. (2018) concluded that online
diagnostic tests provide effectiveness and convenience. Rokhaniyah and Virgantara Putra (2021)
reported that online tests improve student learning outcomes, and Maity et al. (2018) emphasized their
effectiveness in understanding student development. The and Usagawa (2018) found online learning
highly effective, and Tempelaar et al. (2012) highlighted the effectiveness of formative tests using e-
learning for mathematics in Dutch research. Skopljanac-Macina, Zakarija, and Blaskovic (2021)
demonstrated the feasibility of using e-learning assessment systems. Bellotti's research explained that
computer testing should be both fun and challenging (Prisuna, 2020).

The advantages of electronic or online tests include immediate assessment of exams, direct
question analysis, automatic question correction, and the randomization of questions and answer
choices to prevent cheating (Jusuf, 2019; Kuncahyono et al.,, 2020; Mastuti, 2016). The ADDIE
development model for central tendency material is proven to be feasible for improving reasoning
abilities. The e-test instrument through Vinesa can enhance student learning outcomes across various
courses. Based on these findings, the researcher suggests that lecturers adopt e-tests to foster a culture
of independent learning, allowing them to access student work anytime and anywhere. Future research
could develop e-test kits for other courses to further encourage students' reasoning abilities.
Additionally, the quality of Vinesa's services continues to improve, benefiting the campus community.

4. CONCLUSION

The research on the development of e-tests for central tendency material has demonstrated their
feasibility for implementation in statistics learning and their effectiveness in enhancing students'
reasoning abilities. The findings imply significant benefits: lecturers can access student work anytime
and anywhere, and students can gain a deeper understanding of the material while increasing
interaction with peers and instructors. However, this study has several limitations. Firstly, the sample

Hari Setyaedhi, Rusijono, Hirnanda Pranada / Development of E-Test Instrument Through Vinesa in Tendency Central Materials



Al-Ishlah: Jurnal Pendidikan,Vol. 16, 2 (June 2024): 2781-2792 2789 of 2792

size was relatively small, which may affect the generalizability of the results. Secondly, the study
focused exclusively on central tendency material, leaving out other crucial areas of statistics that might
benefit from similar e-test development. Additionally, the study did not extensively explore the long-
term effects of using e-tests on student performance and engagement.

For future research, expanding the sample size and including diverse educational settings is
recommended to validate the findings further. Researchers should also consider developing e-tests for
a broader range of statistical topics and other disciplines to examine their efficacy across different
subject matters. Incorporating more interactive and engaging features into e-tests could enhance their
appeal and effectiveness, potentially leading to even greater improvements in student learning
outcomes. Longitudinal studies could provide valuable insights into the sustained impact of e-tests on
student learning and engagement over time. By addressing these limitations and exploring these
suggestions, future research can build on the current findings and contribute to the continued
advancement of educational technology.
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