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Abstrak

Dosen masih kurang dalam mengembangkan tes mata kuliah statistika elektronik melalui Virtual Learning Unesa (Vinesa),
sehingga menyebabkan hasil belajar mahasiswa menurun. Tujuan penelitian ini adalah untuk menguji kelayakan dan
keefektifan tes materi tendensi sentral elektronik. Analisis data menggunakan deskriptif kuantitatif dan uji t. Subjek
penelitian adalah 1 orang ahli materi, 1 orang ahli media, 1 orang ahli bahasa, dan 28 mahasiswa. Pengumpulan data
menggunakan tes, observasi, wawancara, dan angket. Model ADDIE digunakan dalam penelitian pengembangan ini. Hasil
kelayakan validasi materi, media pembelajaran, bahasa, uji coba individu dan kelompok kecil masing-masing berada pada
kategori sangat layak; hasil efektivitas menunjukkan bahwa kelas kontrol (0,45) berada pada kategori rendah dan kelas
eksperimen (0,6) berada pada kategori cukup; dan hasil uji t pada sig. (2 ekor) = 0,000 < 0,05. Kesimpulan pengembangan
elektronik tes denganmateri tendensi sentral layak digunakan dalam tes dan efektif dalam meningkatkan kemampuan
penalaran mahasiswa. Implikasi dari penelitian ini adalah produk pengembangan elektronik tes yang dapat dimonitoring
tingkat kelayakannya, terhadap peningkatan penalaran mahasiswa untuk mata kuliah statistik.

Kata kunci: Kelayakan, Efektivitas, Tes Elektronik, Kemampuan Bernalar

Abstract

Lecturers are still lacking in developing electronic statistics course tests through Virtual Learning Unesa (Vinesa), which
causes student learning outcomes to decline. The aim of this study was to test the feasibility and effectiveness of electronic
central tendency material tests. Data analysis uses quantitative descriptive and t tests. The research subjects were 1 material
expert, 1 media expert, 1 language expert, and 28 students. Data collection uses tests, observations, interviews, and
questionnaires. The ADDIE model is used in this development research. The feasibility results of material validation,
learning media, language, individual and small group trials are each in the very feasible category; the effectiveness results
show that the control class (0.45) is in the low category and the experimental class (0.6) is in the sufficient category; and the
test results t on sig. (2 tailed) = 0.000 < 0.05. Conclusion The development of electronic tests with central tendency material
is suitable for use in tests and is effective in improving students' reasoning abilities. The implication of this research is the
development of electronic test products that can be monitored for their level of feasibility, with the aim of improving student
reasoning in statistics courses.
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1. INTRODUCTION

Evaluate the extent to which educational goals have been achieved (Nurfillaili et al.,
2016; Sari et al., 2022). Evaluation is the basis for concluding what should be done in the
next lesson (Muliyani & Huriaty, 2016; Setiyawan & Wijayanti, 2020). In conducting
learning evaluations, lecturers measure students through tests. Evaluation tools can be used in
test or non-test formats (Jumrah et al., 2023; Masitoh & Aedi, 2020; Widiyawati et al.,
2019). The use of tests is important in the learning evaluation process. Test are used to
measure the success of achieving a particular program (Fahrurrozi & Laili Rahmawati, 2021;
Sholihah et al., 2017). Tests have the benefit of knowing the learning process effectively
(Manfaat & Nurhairiyah, 2021; Setiyawan & Wijayanti, 2020). Tests are important to
determine student learning outcomes during the learning process (Aisyah et al., 2021; Birch
et al., 2017; Nurfillaili et al., 2016; Sa’diyyah et al., 2021). The test is prepared based on the
answers to the questions and statements contained in the instrument. In this case, students are
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encouraged to answer the test questions as best as possible. Tests are used for various
purposes, such as new student admissions, graduation, selection, and others (Litna et al.,
2021; Ma'’rifah et al., 2021; Sa’diyyah et al., 2021).

One of the subjects taught in universities and used for quantitative research is
statistics. Mastering statistics courses is very important for students who want to become
teachers (Cahyawati et al., 2020; Subekti & Jazuli, 2022). This course is related to precision
and analytical thinking. Statistics is a mandatory subject in every educational program
(Afifah & Wicaksana, 2014; Robin Bastian Waruwu et al., 2022). However, even though this
subject is considered important, there are some students who find it difficult to study it and
are less interested. For most students, statistics is a difficult subject, so it feels boring.
Because statistics is a difficult subject for most students, many students try to avoid it
because it is considered boring (Inayah, 2017; Ririen & Hartika, 2021; Rizki & Fauziddin,
2021). Common mistakes made by students include not being careful, process errors,
difficulty understanding questions, and transformation and notation errors (Sutrisno &
Murtianto, 2016; Yuniarti, 2022).

Conceptual errors, obstacles in understanding, drawing conclusions, and testing
hypotheses. It is important for lecturers to carry out error analysis to identify students'
difficulties and weaknesses when solving statistical problems (Apriani, 2016; Yuniarti,
2022). In this way, teachers can improve the quality of learning and develop students'
thinking abilities. Central tendency material is the basis for calculations most commonly used
in statistics (Rizki & Fauziddin, 2021; Rosidah & lkram, 2021; Yuniarti, 2022). Research
shows that many students have difficulty understanding the concept of central tendency in
this material (Sutrisno & Murtianto, 2016). According to a study, 78% of 26 students were
unable to reason, draw conclusions, and interpret when working on statistics questions.
Learning statistics requires the ability to collect, present, analyze, and draw conclusions
(Fardillah et al., 2019; Subekti & Jazuli, 2022).

Advances in information and communication technology (ICT). Manual or traditional
testing systems are gradually being replaced by computer-based testing systems. Online tests
are part of the distance learning information system via the internet. In the final assessment
by lecturers, the use of information technology is very important to obtain accurate
evaluation results and an efficient process (Adiarta & Divayana, 2019; La Nani, 2020).
Electronic tests (e-tests), are a modern student assessment method that is an ideal alternative
to traditional paper tests. e-tests have the advantage of saving energy and time when
assessing student performance. Test electronics enable test evaluation, performance
measurement, and direct feedback quickly and accurately (Jasman & Sidin, 2018; Muspardi
et al., 2020; Nurhasanah, 2018). E-tests are inexpensive, offer flexibility in administering
multiple tests, and are easy for teachers to set up and use for most questions. There are two
kinds of ways to present e-tests. (1) Synchronous outdoor face-to-face tests describe tests that
are available face-to-face without changes in testing procedures, (2) Asynchronous home
tests are tests at any time using high-quality proctoring software (Gamaliel & Arliyanto,
2021; Jusuf, 2019; Poonpon, 2021).

The urgency of this research is that the use of electronic test instruments via the
Vinesa LMS can simplify the assessment process used by lecturers. It is easier for lecturers to
combine student activities. Electronic tests via Vinesa are suitable to be used as an alternative
medium to solve problems in implementing learning evaluation at Surabaya State University.
The resulting test product is integrated with the internet network so that student score results
can be read by lecturers, students, and parents. Apart from that, the use of electronic tests via
the Vinesa LMS is practical, cheap, and easy to carry out.

This is in accordance with research findings that computer-based tests (CBT) are a
viable alternative for solving the problem of implementing learning assessments. Several
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important aspects that can be considered when developing CBT are practicality, cheapness,
and ease of carrying out the testing process (Kamila & Prihatiningtyas, 2022; Mastroleo et
al., 2020; 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. The test results will be integrated into the internet network so that
they can be observed by teachers, students, and parents. By utilizing technological
developments, online tests can create a system that provides quick and accurate evaluations,
making it easier to complete the evaluation process (Kamila & Prihatiningtyas, 2022;
Mastuti, 2016).

The novelty of this research was that there is still a lack of lecturers who are able to
develop electronic test properly and effectively, and there are not many researchers who
study electronic test. Apart from that, most Unesa lecturers have not yet accessed the test s
optimally via Vinesa (Virtual Learning Unesa). Not many Unesa lecturers have researched
the feasibility and effectiveness, as well as the use of electronic test, through Unesa virtual
learning. To overcome these learning problems, it is necessary to develop test that can
overcome them because learning is taught not only in theory but also in practice to stimulate
students' skills (Krisnanto et al., 2021; Novrianti, 2014).. The aim of this research was to
assess the feasibility and effectiveness of developing electronic test. Feasibility is proven
through a validation process by a team of learning media experts, learning material experts,
and language experts, as well as individual and small group trials (Ririen & Hartika, 2021;
Rizki & Fauziddin, 2021). The effectiveness of developing electronic test is presented
through t-test statistical data processing. It is hoped that this research will produce electronic
test products that are feasible and effective and can be used more widely, especially for
educational technology students.

2. METHODS

Development research with a quantitative approach is aimed at producing products
that are suitable for use (Rahman et al., 2021). For the purposes of testing the feasibility of
the test, development research subjects for validation are required, namely: 1 material expert,
1 media expert, and 1 language expert. Individual product trials require 3 students and 6
students for small group trials. Students were selected heterogeneously, namely clever,
medium, and poor. Data analysis is quantitative and descriptive. Quantitative analysis
techniques are used to calculate the feasibility and effectiveness of electronic test. The
electronic test is first validated by experts (expert judgment) in terms of media, material, and
language. The prerequisite tests for normality and homogeneity are carried out before the
hypothesis is tested t (Wingga & Saputra, 2019).

The data collection techniques used were observation, interviews, questionnaires,
validation sheets, and tests. a) The observation technique is data collection by direct
observation of the research object to see the activities carried out (Muchta, 2019; Pramana et
al., 2020). The observation method is arranged sequentially, structured, and systematic
(Khoridah et al., 2019). Data obtained through the observation method is more accurate
because the researcher observes directly according to reality, b) The interview method is the
process of collecting information through questions and answers, which is carried out in a
structured manner, and the results are recorded in the form of a document. The interview
method is by making a list of questions for students who will be researched, c) questionnaire
technique: the researcher makes a list of questions given to media experts, material experts,
and learning design experts to measure product suitability (Dwiqi et al., 2020; Pramana et al.,
2020). Questionnaire techniques are used to obtain accurate data from the questions
contained in the questionnaire, d) sheet validation technique used to determine the validity of
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the test equipment that has been created by researchers (Krisnanto et al., 2021), e) Test
techniques carried out during trials to obtain information about the description and results of
student learning (Krisnanto et al., 2021).

The development model uses ADDIE (Analyze, Design, Development,
Implementation, Evaluation). The ADDIE development model has advantages, one of which
is that at each stage it goes through an evaluation stage so that it can minimize errors from the
start (Artha & Putra, 2021; Pramana et al., 2020). The ADDIE model is carried out in stages,
in detail and systematically. In the ADDIE model, evaluation is carried out at every stage of
the activity. The ADDIE stages are: Analysis stage. Collecting various information so that
product designs can be developed as planning material (Firda & Nurhadi, 2023; Wirda et al.,
2017). Design stage. This stage is to design test products namely by determining basic and
core competencies and compiling a grid of questions that will be developed into test
(Farahiba, 2022; Firda & 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 testing of test (Ahmad, 2018; Firda & 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
& Nurhadi, 2023; Wirda et al., 2017). The evaluation stage, namely 1) Assessing whether the
steps taken previously were appropriate and produced accurate and reliable data (Farahiba,
2022), 2) looking at the feasibility of the limited trial results. If after evaluation there are
problems with the test, a revision will be carried out, this is done in order to obtain a suitable
test.

The instrument grid from learning material experts, learning evaluation experts, and
language, individual and small group trials, respectively, is presented in tables 3, 4, 5, and 6.
This instrument aims to determine the quality of the statistics course test which has been
developed. Pay attention to Table 1.

Table 1. Grid of Learning Material Experts

No Aspect Indicator

The language used is EYD.
The difficulty level of the questions is determined by ability.
Suitability of test items to the material.

4  Evaluation

1 Curriculum a  Conformity of test items with basic competencies.
b Correspondence of test items to indicators.
c  Correspondence of test items to learning outcomes.
2 Material a  The questions in the test are easy to understand.
b Depth of test material.
c  Tests are supported by appropriate media.
3 Language a  The language is easy to understand.
b
a
b

This instrument is used to determine the quality of the statistics course test
instruments that have been developed. Pay attention to Table 2.

Table 2. Grid of Learning Media Experts

No Aspects Indicator

1 Text Aspects a The text on the e-book can be read well.
b The text size and typeface on the e-book are appropriate.
¢ Clarity of the material description.
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No Aspects Indicator

Clarity of instructions.

Background on e-books.

Colors in e-books.

E-book image layout.

Image quality in e-books.

The attractiveness of images in e-books.

The ability of e-books to facilitate students in learning.
The ability of e-books to facilitate teachers.

Ease of accessing e-books.

E-books increase competence.

2 Image Aspect

3 Accessibility
Aspect

O 0O T DP® O T ® —hod QO

This instrument is used to determine the linguistic quality of the statistics courses that
have been developed. Pay attention to Table 3.

Table 3. Grid of Linguistic Experts

No Aspect Indicator

Simple language to communicate.

Language using EYD.

The language is adjusted to the student's cognitive level.
Sentences are clear and easy to understand.

Preparing the correct sentence structure.

There are explanations for terms that are difficult to understand.

1 Language

-~ D QO O T D

This instrument is used to determine student responses related to the use of media for
developing statistical test. The instrument grid for individual groups and small groups is
presented in Table 4.

Table 4. Grid of Individual and Small Group Trials

No Aspect Indicator
1 Ease of reading questions a  The language in the test is easy to understand.
b There are no errors in writing the test.
a Test items are appropriate for the material.
b In line with the content of the material.
¢ Clarity of the material description.
a
b
C
d

2  Material

Colors attract students' attention.
Images and graphs are clearly visible.
The text is legible.

Voice clarity.

3  Test sheet display

After the instrument grid and trials have been completed, the next step is to test the
validity of the instrument. Experts validate the instrument items, and the validation results are
in accordance with the feasibility category. Categories for making decisions are presented in
Table 5.

Table 5. Eligibility Criteria for Teaching Materials with Scale 5

Score in Percent (%) Category
<21% Not Worth It
21% - 40% Not feasible
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Score in Percent (%0) Category
40% - 60% Decent Enough
60% - 80% Worthy
80% - 100% Very Worth It

The quasi experimental design method with a nonequivalent control group design was
used to determine the effectiveness of the electronic test. In research with a quasi-
experimental design, students are grouped into a control group and an experimental group,
but the placement of students in a group is not carried out randomly. The research design is
presented in Table 6.

Table 6. Research Design

Group Pre-test Treatment Post-test
Experiment 01 X1 01
Control 01 01

3. RESULTS AND DISCUSSION

Results

This development research aims to produce a product in the form of an electronic
central tendency material test (e-test) to improve statistical reasoning as well as test the
feasibility and effectiveness of an electronic central tendency material test. The feasibility test
goes through several stages of validity testing, consisting of learning material expert testing,
learning evaluation and language experts, individual testing, small group testing, and field
testing. Meanwhile, the effectiveness test uses pre-tests and post-tests, as well as t-tests. This
research uses the ADDIE development model, which includes the analysis stage, design
stage, development stage, implementation stage, and evaluation stage.

The research results are as follows: Analysis stage. The purpose of needs analysis is
to identify gaps between current real conditions and ideal conditions in the field. The results
of observations and interviews show that there are gaps, including: a) Learning is not optimal
because students do not understand central tendencies, b) lecturers have not optimally
developed e-tests; c) students do not utilize the various e-tests they have to study. Design
stage. Determining product specifications requires knowing the results of the needs analysis
and determining the product to be developed, namely designing an e-test. The design is in the
form of a simple model that contains a general description of e-test creation. The process of
creating an e-test design using a computer-based application. The application used is open
source and has been provided by Vinesa. This application is used to create online-based e-
tests with electronic displays.

At development stage, the research team carried out product development using
online applications. Explicitly, the e-test 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. The design of
vinesa learning management system is show in Figure 1.
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Figure. 1. Design the Vinesa Learning Management System (LMS)

In Figure 1, you can see the appearance of the tendency central quiz, which has been
submitted by the lecturer in the Vinesa LMS and is ready for students to complete. Students
can access these questions via Vinesa and are ready to take the test. Students can work on
statistics questions and then upload the answers via Vinesa LMS. Lecturers can see students'
answers via Vinesa. It can be seen from the answers that the students' reasoning process is in
line with expectations. Implementation stage. This stage includes: 1) At this stage, experts
will assess the feasibility of this e-test product. After that, the researcher carried out revisions
according to the notes provided by the relevant parties so that the test instruments produced
met standards and met student needs; 2) product trials through individual and small group
trials. The goal is to minimize deficiencies. This stage is intended to determine the feasibility
of the test instrument that has been developed as show in Table 7.

Table 7. Product Validation Assessment

Test Subjects Validity Results Category
Learning materials expert 96% very worthy
Learning evaluation expert 96% very worthy
Linguist expert 94% very worthy
Individual trials 81% very worthy
Small group trials 82% very worthy

Base on Table 7, feasibility test using Calculation of All Aspects (PSA) with a scale
of 5. Expert assessment of the content of the learning material obtained a result of 96%
categorized as very feasible; expert assessment of the learning media obtained a result of
96% categorized as very feasible; expert assessment of the learning design obtained a result
of 94% categorized as very feasible; individual trials obtained results of 81% categorized as
very feasible; small group trials obtained results of 82% categorized as very feasible.

Evaluation stage, the activities carried out at the evaluation stage include the
evaluation of statistical test products. The evaluation carried out in this development research
was based on a feasibility test. The feasibility of statistical test is evaluated based on
validation results from experts and product trials. The evaluation results are revised according
to the evaluation results. The evaluation of the development of statistical test aims as follows:
1) student attitudes towards learning activities as a whole; 2) increasing student abilities; 3)
institutional profits as a result of increasing student competency.

Before carrying out the t test, there are two requirements, namely: the data must be
normally distributed and homogeneous. The t test was carried out to determine the overall
calculation results of the research. The result of experimental group is show in Table 8.
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Table 8. Experimental Group

. Experimental Shapiro-Wilk
Variable Group Statistic df Sig.
Learning outcomes Pretest 0.988 28 0.983
g Postest 0.987 28 0.980

Based on Table 8, it is known that the Sig value for pretest is 0.983 and the Sig value
for posttest is 0.980. Sig value. both groups > 0.05, it can be concluded that the pretest and
posttest experimental group student learning outcomes data are normally distributed.

Table 9. Control Group

. Shapiro-Wilk
Variable Control Group Statistic af Sig.
L earning Outcomes Pretest 0.978 28 0.806
J Postest 0.977 28 0.776

Based on Table 9, the sig values of pretest 0.806 and post-test 0.776 > 0.05, so it can
be concluded that the pre-test and post-test control group student learning outcomes data are
normally distributed. In Table 12, it can be seen that the mean value for the experimental
group is 63.36, while the control group is 61.32. From descriptive statistics, it can be
concluded that there is a mean difference in student learning outcomes between the
experimental group and the control group. The comparison is show in Table 10.

Table 10. Comparison of Pretest Group Means

Variable Pretest Group N Mean
Experiment 28 63.36

Control 28 61.32

Learning outcomes

To prove whether the mean has a significant difference or not, we need to interpret
the output of the independent samples test as show in Table 11.

Table 11. Independent Samples Test Pretest Group

Levene's Test for Equality of VVariances t-test for Equality of Means
F Sig. t df Sig. (2-tailed)
0.000 0.986 1.426 54 0.160

In Table 11, the Sig value. Levene's 0.986 > 0.05 can be interpreted as meaning that
the data variance between the experimental group and the control group is homogeneous.
Based on Table 13, the Sig value. (2-tailed) is 0.160 > 0.05, so it can be concluded that there
is no significant difference between the mean student learning outcomes in the experimental
group and the control group. The calculated tvae IS 1.426 < twanie 2.005, so there is no
difference in the mean student learning outcomes between the experimental group and the
control group. The aim is to prove that students who took the pretest in the experimental and
control groups had the same abilities before being given treatment in the form of electronic
test, so no one was superior. Comparison of posttest group means is show in Table 12.
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Table 12. Comparison of Posttest Group Means

Variable Group N Mean
Experiment 28 83.36
Control 28 73.18

Learning Outcomes

Base on Table 12, to prove whether the mean difference is significant or not, it is
necessary to interpret the output of the independent samples test as show in Table 13.

Table 13. Independent Samples Test Group Posttest

Levene's Test for Equality of VVariances t-test for Equality of Means
F Sig. t df Sig. (2-tailed)
0.015 0.903 7.225 54 0.000

In Table 13, the Sig value. Levene's 0.903 > 0.05 can be interpreted as meaning that
the data variance between the experimental group and the control group is homogeneous.
Based on table 15 and the sig value. (2-tailed) of 0.000 < 0.05, it can be concluded that there
is a significant difference between the mean student learning outcomes in the experimental
group and the control group. The calculated tvae iS 7.225 > twane 2.005, so there is a
difference in the mean of student learning outcomes between the experimental group and the
control group. Students who use electronic test have much better student scores compared to
conventional control classes, so it can be concluded that electronic test are effective in
improving statistical reasoning abilities.

Discussion

Research into the development of electronic test using central tendency material
Vinesa is said to be feasible after going through the stages of material validation testing,
learning media validation testing, learning design validation testing, individual trials, and
small group trials, all of which are said to be very feasible, as well as the effectiveness of
using the t-test, which is obtained from the average value of the pretest and posttest trials
(Cahyadi, 2019; Wingga & Saputra, 2019). This research is in line with research which
concluded that a HOTS-based e-quiz was said to be feasible after going through a series of
validation tests and field trials, especially in mathematics subjects (Rohmah & Bukhori,
2020). Other research also shows that students' response to the implementation of online
physics test media was 40% and was in the appropriate category. Meanwhile, 60% are in the
very feasible category. So it is suitable for use in formative physics tests (Prisuna, 2020).
Moreover research on the development of science e-modules containing online tests shows
that e-modules containing online tests are effective in improving learning outcomes (Lestari
& Parmiti, 2020). Research on developing higher-order thinking skills e-test questions. The
validation result was 94.47%, with very feasible criteria. Based on validation results, the
development of HOTS e-test questions was declared suitable for use in learning activities in
schools (Wulandari et al., 2023). According to research based on the results of the feasibility
test of the computer-based test, it can be concluded that the use of the computer-based test is
suitable for use as a learning evaluation medium in mathematics subjects (Nurhikmah et al.,
2021).

Research on online tests, such as research entitled online Tests for Computer-Based
Final Examination Preparation, states that online tests are effective for development (Munadi,
2015; Muspardi et al., 2020; Udiasih & Ghozali, 2019). Research entitled online exam
systems to improve student learning quality states that online exam tests can improve the
quality of learning (Martono et al., 2020). Research conducted previously concluded that
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diagnostic tests given online can provide effectiveness and convenience (Halim et al., 2018).
Research entitled Developing Web-based online Tests states that online tests can improve
student learning outcomes (Rokhaniyah & Virgantara Putra, 2021). Research on the
effectiveness of learning through online quizzes states that online learning is very effective
(The & Usagawa, 2018). Research on formative testing in e-learning for mathematics states
that formative tests using e-learning are more effective than those without (Tempelaar et al.,
2012). Research on automated assessment generation in e-learning systems using
combinational testing and formal concept analysis shows the feasibility of using assessment
systems using e-learning (Skopljanac-Macina et al., 2021). In his research, Bellotti explained
two learning objectives for computer testing: fun and challenging (Prisuna, 2020).

The limitation of this research is that the individual group trials only obtained 0.81
and the small group trials 0.82, which is close to the feasible category but still in the very
feasible category to be able to improve students' statistical reasoning abilities. The
implications of electronic test development products can be monitored for their level of
feasibility in improving the reasoning of undergraduate students in the Educational
Technology study program. The various advantages of electronic or online tests are: 1)
Students can score their exams directly (Kuncahyono et al., 2020; Prisuna, 2020); 2) analysis
of question items can be done directly; 3) question corrections can be done automatically
(Jusuf, 2019; Kuncahyono et al., 2020; Prisuna, 2020); 4) randomization of questions and
answer options so that it is difficult for students to collaborate (Jusuf, 2019; Kuncahyono et
al., 2020; Mastuti, 2016).

The limitation of this research is that the individual group trials only obtained 0.81
and the small group trials 0.82, which is close to the feasible category but is still feasible for
improving students' statistical reasoning abilities. The implication of this research is the
development of electronic test products that can be monitored for their level of feasibility
towards improving student reasoning in statistics courses (Arsanti, 2018; Muspardi et al.,
2020). Apart from that, the implications of this research can be developed in other materials
and courses, but training should be carried out for lecturers on how to develop and use
electronic tests on the Vinesa Learning Management System (LMS) so that they can attract
students' interest in active learning. It is hoped that the research contribution to the
development of electronic tests through Vinesa will make students more active and creative
in taking tests, and students can make optimal use of Unesa's LMS (Kamaruddin et al., 2020;
Nurhasanah, 2018). Apart from that, electronic tests via Vinesa are expected to help lecturers
monitor student assignments submitted via the Vinesa LMS quickly and precisely. The
advantages of this research are: 1) teachers can monitor reasoning abilities that are not seen in
traditional methods; 2) students can directly see their exam scores (Kuncahyono et al., 2020;
Prisuna, 2020); 3) analysis of question items can be done directly; 4) question correction can
be done automatically (Jusuf, 2019; Kuncahyono et al., 2020; Prisuna, 2020); 5)
randomization of question items and answer options so that it is difficult for students to
collaborate (Jusuf, 2019; Kuncahyono et al., 2020; Mastuti, 2016); 6) increase student
motivation, concentration, and performance (Mastuti, 2016).

4. CONCLUSION

Development of e-tests to improve statistical reasoning abilities in undergraduate
students' central tendency tests educational technology through Vinesa with the ADDIE
development model has received qualifications from experts and students, so it can be
concluded that electronic statistical test has proven feasible and effective for improving
students' reasoning abilities. Electronic test can foster a culture of independent learning, so that
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the development of electronic test is feasible and effective as a measurement recommendation
that can be accessed anytime and anywhere.
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