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dan efisien, baik dari segi waktu, metode yang digunakan, dan proses pemeriksaan
hasil ujian yang membutuhkan waktu yang cukup lama dan pemeriksaan yang tidak
akurat. Penelitian ini bertujuan untuk mengembangkan Computer Based Test berbasis
Android. Metode penelitian ini Research and Development yang difokuskan untuk

Kata Kunci: mengembangkan Computer Based Test berbasis smartphone khususnya android.
Computer-Based Test, Model pengembangan yang digunakan mengacu pada model pengembangan Alessi
Android, Online, and Trollip. Subjek penelitian keseluruhan 30 siswa dan 1 guru mata pelajaran

Pembelajaran, Evaluasi matematika. Instrumen yang digunakan untuk mengumpulkan data adalah kuesioner.

Teknik pengumpulan data yang digunakan adalah observasi, wawancara, angket atau

Keywords: . . . L. . L

Computer-Based Test, angket, tes, dan dokumentasi. Teknik yang digunakan menganalisis data yaitu analisis

Android, Online, Learning, deskriptif kualitatif dan kuantitatif. Hasil penelitian yaitu hasil validasi oleh ahli

evaluation materi diperoleh skor rata-rata 3,7 (sangat valid) dan oleh ahli media diperoleh skor
rata-rata 3,8 (sangat valid) sehingga Computer Based Test dapat diujicobakan
dilapangan untuk mengetahui kepraktisan dimana tingkat kepraktisan memenuhi
kriteria dengan hasil sangat prkatis. Hal ini berarti dapat dinyatakan bahwa
Computer Based Test berbasis Android ini sangat praktis dalam proses evaluasi/ujian
pada mata pelajaran matematika. Berdasarkan hasil uji kelayakan Computer Based
Test tersebut maka dapat disimpulkan bahwa penggunaan Computer Based Test layak
untuk digunakan sebagai media evaluasi pembelajaran pada mata pelajaran
matematika.

ABSTRACT

Teachers still use a semi-conventional evaluation process. Namely, the exam process is carried out by utilizing social media
to send students' exam results manually on paper. This kind of evaluation process is less effective and efficient, both in terms
of time, the method used and examining exam results which takes a long time and is inaccurate. This study aims to develop a
Computer Based Test based on Android. This research method is Research and Development, which is focused on
developing a Computer Based Test based on smartphones, especially Android. The development model used refers to the
Alessi and Trollip development model. The research subjects were 30 students and 1 mathematics teacher. The instrument
used to collect data is a questionnaire. Data collection techniques used are observation, interviews, questionnaires or
questionnaires, tests, and documentation. The technique used to analyze the data is descriptive qualitative and quantitative
analysis. The results of the study were the results of validation by material experts obtained an average score of 3.7 (very
valid). By media, experts obtained an average score of 3.8 (very valid) so that the Computer Based Test could be tested in the
field to determine the practicality where the practicality level met criteria with efficient results. This means that it can be
stated that the Android-based Computer Based Test is efficient in the evaluation/exam process on mathematics subjects.
Based on the feasibility test of the Computer Based Test, it can be concluded that the use of the Computer Based Test is
feasible to be used as a medium for evaluating learning in mathematics subjects.

This is an open access article under the CC BY-SA license. @ ® @
Copyright © 2021 by Author. Published by Universitas Pendidikan Ganesha.

1. INTRODUCTION

Science and technology are developing rapidly (Bergdahl, Nouri, & Fors, 2020; Shohel & Kirkwood,
2012). Smartphone devices have dominated people’s daily lives with the various facilities provided. Nowadays,
smartphones are used as a tool for communication, technology, and development and have made smartphones
already used as a medium in the teaching and learning process (Handayani, Elvinawati, Isnaeni, & Alperi, 2021;
Q. Liu, Huang, & Zhou, 2020; Suryanda, Sartono, & Sa’diyah, 2019). Educators and students can directly
experience the positive things in optimizing smartphones in education, namely supporting the development of
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education (Irni, Sumarni, & Saraswati, 2017; Sunismi, 2015). For example, using smartphones, students and
teachers have easy access to knowledge and broader access. With advances in technology to support education
like this, it can make it easier for anyone, both students and educators, to increase knowledge indefinitely
(Cecep, Mutagin, & Pamungkas, 2019; Chen & Tsai, 2021; Rorita, Ulfa, & Wedi, 2018).

Based on the results of observations made in October 2019 at SMP Negeri 19 Makassar, the evaluation
of student learning outcomes still uses the Paper Based Test (PBT) system for daily tests or final school exams.
The exam model used is still conventional exams or still uses paper media to implement the exam. They are
looking at various aspects in applying paper-based examinations (PBT) such as time effectiveness, the
objectivity of assessment, reducing fraud, scoring, and minimizing paper expenditure/use. The test aids for the
PBT testing model are paper and pencil. Paper is used as a medium for displaying the items, and pencils are used
to respond to the answer. Unlike the CBT test model, it requires only a smartphone device connected to the
internet network. The use of smartphones in evaluating learning outcomes has not been fully utilized by
educators, especially in examinations on mathematics subjects. Implementing android-based exams is expected
to attract students' interest and make it easier for the education personnel process to examine exam results by
obtaining accurate results from the exam application used. On the other hand, using android-based exam
applications also reduces paper usage in the Paper Based Test (PBT) exam process. The interviews with the SMP
Negeri 19 Makassar principal on January 18, 2020; for now, the application of a new computer-based exam is at
the national exam stage. The application of computer-based exams still adapts to computer devices in schools.
Seeing the development of technology among students, especially in the use of smartphones, which is relatively
high, it's just that educators have not fully utilized its service in the learning process or the implementation of
exams. Another problem faced by the teacher is correcting student answers, which takes a long time so that the
student's assessment cannot know the results. Correction of student answers that is done manually also has the
potential for human error.

In line with the interviews with the principal, the mathematics subject teacher revealed that the learning
process during the Covid-19 pandemic. It made everything full online, including evaluating learning outcomes.
Teachers were often burdened by administrative tasks that were very time-consuming, so tools were needed for
effective and practical evaluation. This causes the process of evaluating subject learning to be usually not
achieved or not following expectations at the end of learning. Many of the students have evaluation results that
are less related to the subject matter. Currently, the evaluation process is applied semi-conventional evaluation
where the exam process uses the WhatsApp group chat. The teacher carries out the distribution of questions
through groups, and students will send back their exam results. Seeing that the exam conditions have not been
fully maximized, on the other hand, the high level of smartphone ownership among students makes it easier for
teachers to learn and the evaluation process. CBT, or the use of computers to provide tests/evaluations for
students, make quality improvement in the evaluation process more effective and efficient (Chua & Don, 2013;
Mastroleo, Humm, Williams, & Kiluk, 2020; Novrianti, 2014).

Along with its development in education, smartphones have been used in the teaching and learning
process and in examining/evaluating learning outcomes (C. Liu et al., 2021; Park, Choi, Kim, & Lee, 2020;
Sophonhiranrak, 2021). It is necessary to have an evaluation or assessment to determine how students
understand the material given by the educator/teacher (Devraj, Colyott, & Cain, 2021; Peralbo-Uzquiano et al.,
2020). The era of the Covid-19 pandemic has had many impacts, especially in the field of education—online
learning policy for all students due to social restrictions or learning from home (Jogezai et al., 2021; Sari,
Sinaga, Hernani, & Solfarina, 2020). The online learning process is enforced at all levels of education, giving
teachers can use the internet, both in the teaching and learning process or examining/evaluating student learning
outcomes (Abidah, Hidaayatullaah, Simamora, Fehabutar, & Mutakinati, 2020; Intania, 2020). Teachers are
required to make innovations in the learning process, especially in the evaluation process of students (Jogezai et
al., 2021; Sari, Sinaga, Hernani, & Solfarina., 2020). CBT is a solution for mass evaluation using computers.
Information and communication technology is utilized in education, including computer-based assessments
using computer tests (Chua & Don, 2013; Hermes, Albers, Béhnke, & Huelmann, 2019). Android-based
Computer Based Test (CBT) is a test that is carried out using an android. It is assisted by a computer system
where the test takers are no longer bothered with computers or laptops with a high enough price because, with an
android, it is inevitable that the test takers have them. CBT is defined as a series of computer-based tests or
assessments involving either a standalone computer or connected to an internet network (Mastroleo et al., 2020).
Computer Based Test (CBT) is an automatic assessment system and is considered to be effective because it can
be easily operated by anyone (Bolls & Castell, 2013; Lia M. Daniels & Gierl, 2017).

Several essential aspects that can be considered in developing this Android-based CBT are practical,
economical, and easy to carry out the exam process (Mastroleo et al., 2020; Papamitsiou & Economides, 2017).
Practical value, in principle, provides convenience in every procedure carried out by utilizing ICT. The
economic value, in this case, is the implementation of tests that make use of ICT more cheaply and efficiently
(Kim, Lee, & Kwak, 2020; Kristinawati, Susilo, & Gofur, 2018; Siddiq et al., 2019). The tendency to use paper
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materials can be reduced, reducing the cost of purchasing paper and other materials. The computer-based test can
be used in an environment that can be supervised or not supervised by an exam supervisor and can allow
students to check their progress through self-assessment (Chua & Don, 2013; Prisacari & Danielson, 2017).
Electronic examinations (e-Examination for short systems) involve conducting tests via the web or intranet and
reducing the large proportion of workloads on examinations, training, assessments, and reviews. There are many
benefits to using computers in education, especially in the application of exams (Ayo, Akinyemi, Adebiyi, &
Ekong, 2017). There are many conveniences obtained during exams using computers, such as automatic
assessments, get feedback quickly, and the questions can be saved in a question bank (Hill, Horswill, Whiting, &
Watson, 2019). Computer applications in learning continue to develop, in tune with the development of
information technology in improving the quality of learning. At present, the conventional paper-based test
(paper-based test) has shifted towards computerization or what is commonly called the Computer Based Test
(CBT) (Novrianti, 2014; Valle, Stgen, Seether, & Seether, 2019). Android-based CBT can help all of these
activities more easily manage systematic so that activities are more focused even though they do not meet face-
to-face, but through online learning. research conducted in America, computer-based exams are more credible
and able to provide facilities comparable to paper-based exams (Mastroleo et al., 2020; Seo & De Jong, 2015).

The findings of previous studies also state that computer based tests (CBT) can make it easier for
teachers to assess students (Novrianti, 2014; Prisacari & Danielson, 2017). In this study, researchers are
interested in developing a Computer Based Test (CBT) as a medium that can help teachers evaluate student
learning outcomes. The purpose of this study is to develop an Android-based Computer Based Test (CBT) in
Junior High Schools. The computer-based test developed based on android, the selection of android in CBT
development is based on the level of smartphone ownership among students. This CBT run must be connected to
the internet, either during the test or during installation on android. Working on exam questions on the CBT
application can be done anywhere based on the schedule set by the teacher, and the test results will appear when
the exam is finished.

2. METHOD

Research and Development Methods are research methods used to produce specific products and test
the resulting products’ effectiveness. This research is a research and development (RnD) which aims to develop
CBT applications for junior high school students in Makassar. This study’s development model adopted the
development model of Stephen M. Alessi and Stanley R. Trollip, namely through planning, design, and
development (Alessi & Trollip, 2001). Alessi and Trollip’s development model has components consisting of
planning, design and development steps (planning, design & development) and attributes that are always present
in every stage. These attribute components include standards, ongoing evaluation, and project management,
which are complementary and are considered in developing products. The reason for choosing the Alessi and
Trollip development model is that this development model consists of relatively simple stages (3 stages) but
includes sub-components described in more detail. The sub-components of the model are explained explicitly to
guide the developer in producing an effective product. The attributes used in Alessi and Trollip’s model can also
assist product development to be completed quickly but within management and quality standards. The Alessi
and Trollip’s development model shown in Figure 1.

This development research took the subject of research in class IX SMPN 19 Makassar with 30
students, which were divided into 14 male students and 16 female students. Class IX was chosen as the subject
so that students get used to doing computer-assisted or android-assisted test/exam questions so that when they
face computer-based national exams, students will be familiar with, in other words, students have indirectly tried
out before facing the National Examination. The instrument used to collect data is a questionnaire. Data
collection techniques used in the development of CBT are observation, interviews, questionnaires or
questionnaires, tests, and documentation. Interviews in this study were conducted with the principal of SMP
Negeri 19 Makassar. In this interview stage, the researcher met directly with the principal as the leader of SMP
Negeri 19 Makassar and the mathematics subject teacher who was the teaching teacher to find out what material
was taught in grade 1X. From the results of the interviews, the researcher can conclude that the development of
suitable CBT in SMP Negeri 19 Makassar, especially in mathematics subjects. The questionnaire in CBT
research and development is given to the validator to assess the development product. In this study, the first
questionnaire for the validator and the second one for students. The questionnaire given was in the form of a
validation questionnaire and a student response questionnaire. This validation questionnaire is submitted to
media expert lecturers and material experts. This questionnaire was given to get input from media experts and
content experts to evaluate and develop an Android-based computer-based test (CBT). Meanwhile, a student
questionnaire was given after the product was applied to determine the level of attractiveness and practicality of
the Computer Based Test (CBT) that the researcher had developed. The test is used to determine the extent to
which students understand the subject matter. In this study, researchers used multiple-choice tests presented in a

p-ISSN : 2549-4856, e-ISSN : 2549-8290 274


http://u.lipi.go.id/1486478977
http://u.lipi.go.id/1488121543

Nurhikmah H*, Hamsu Abdul Gani?, Muh. Putra Pratama®, Hengki Wijaya* (2021). Journal of Education Technology. Vol. 5(2) PP. 272-281

software program. The techniques used to analyze the research data are qualitative descriptive analysis,
quantitative, and inferential statistics. This technique is a qualitative descriptive analysis used to process data
from the results of trials from experts based on the input provided. The quantitative descriptive analysis
technique is used to process data from trials from experts based on the assessment given. Product effectiveness
tests are also carried out to test the feasibility and practicality of the developed Computer Based Test.

SETANDARIMS

PLANNING
Drefine the scope
Identnfy leammer characternstics
Establish the constraints
Dertermine and collect resonrces

DESIGN
Dyevelop initial content ideas
Create storyvboards

Prepare SCriprs
Prepare prototype

DEVEL OPMEMNT
Prepare the text.
Create the graphics
Produce audio and video.
Assemmble the pieces
Do an alpha test.
Mlake rewvisions.
Do a beta test

NOILYITTVATONIODNO

PROJECT MANAGEMENI

Figure 1. Model of Instructional Design (Alessi & Trollip, 2001)

3. RESULT AND DISCUSSION
Result

Selection of subjects in developing Computer Based Test (CBT) is by considering some of the results
from interviews with school principals and subject teachers at SMP Negeri 19 Makassar. The interview results
obtained some information that supported the selection of subjects to be developed in this Computer Based Test
(CBT). Based on the interview results, the researchers raised mathematics as material to be developed in
computer-based exams or Computer Based Test (CBT). Students will work more thoroughly on questions online
than offline. According to the grade IX mathematics subject teacher, it was stated that the future of smartphones,
especially Android, had not been fully utilized. On the other hand, the level of smartphone usage among students
was very high.

The first step is planning. At this stage, they are identifying the characteristics of students who aim for
the development of Computer Based Test (CBT) to be right on target and by the needs of users, in this case,
students and educators. Based on the identification results of students, there is a description of the characteristics
of class I1X students of SMP Negeri 19 Makassar, namely: 1) Junior high school students have an average age of
12-15 years. At this level, motivation increases when using digital media. Students remember what they see
more than what they hear, have different speeds in understanding subject matter, and imagine trying things new,
2) All students have a smartphone device, 3) Students actively use smartphones to do school work, 4) Students
search for subject matter using a smartphone, 5) Students are enthusiastic about installing an android-based exam
application. Based on these characteristics, students need to be facilitated by media in learning, especially in
learning evaluation. One of them is using Computer Based Test (CBT) in doing exam questions. Evaluation
using a Computer Based Test (CBT) is used in an android application which looks not much different from a
computer-based Computer Based Test (CBT).

The process in this stage is the preparation of a planning document, consisting of material manuscripts,
test documents, and test assessments. The need for material scripts includes a Learning Implementation Plan
(LIP) obtained from mathematics subject teachers and question texts. The question manuscript consists of a
question lattice script which consists of the question itself and the answer key. Simultaneously, the assessment
instrument is in the form of a grid or questionnaire for material experts, media experts and student responses.
After composing the math teacher’s questions, the questions are first validated by material experts before the
questions are input into the Computer Based Test (CBT). The selection of questions and materials was consulted
with the mathematics subject teacher. At this stage, supporting resources were collected in developing a
Computer Based Test (CBT) in software and supporting facilities and infrastructure. After the application design
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has been completed, inputting some of the pillars will be tested on students. Further identification relates to the
supporting facilities and infrastructure needed to run the developed Computer Based Test (CBT). This Computer
Based Test (CBT) will be in digital form, read on an android application with (.apk) file format. Based on
interviews with subject teachers, the level of smartphone use among students is very high; almost all students
already have smartphones, especially Android. The following process deals with the material content or
questions that will be used as evaluation material. The material/questions that the subject teacher evaluates. A
material expert validates the questions before being entered into the Computer Based Test (CBT) application.
Determine the boundaries as information on the use of the media to be developed. The limits specified are the
minimum hardware, smartphone and software that will be used.

The second stage is design. The process in this stage is that all ideas are developed. The idea is about
the appearance, programming and form of a computer-based test (CBT) that can present text and image content.
Computer Based Test (CBT) can load this content in the form of applications that can be used on smartphone
devices, especially Android. At this stage, what is done is to analyze the material, practise questions, and sample
questions obtained from the teacher by the lesson plan's learning objectives. The next stage is compiling
questions based on the material by the results to be achieved. At this stage, a program planning design is made in
the form of a flowchart and storyboard. A flowchart is a computer-based test (CBT) development flow that will
be developed. Furthermore, the preparation of this flowchart is used as the basis for making storyboards.
Storyboards are created to compile product designs, be it appearance, colours, buttons, text, etc. The flowchart of
computer-based test (CBT) shown in Figure 2.

The flowchart explains the flow when starting the Android-based exam application program. After the
user/student has successfully logged in by entering a username and password, they will be redirected to the class
join page and choose the exam to be taken. Then students will get a display of questions after selecting the exam;
by pressing the start button. The exam can be started, and the time is reduced until the exam is finished. After
finishing working on the questions, users/students can see the test results by clicking the "show results” link.
After getting the program's flow to be created, the next step is to determine the display design in the form of a
storyboard. The storyboard is a brief descriptive description of the flow of the Android-based Computer Based
Test (CBT) application from start to finish. A storyboard is a series of manual drawings created to describe a
story and is used to describe a multimedia object and its behavior (Sutopo, 2003). As shown in Figure 3, the
initial display when creating the application will appear on the login screen. The login page is a page that will
verify the user and password of students/teachers who will access the application. After successfully logging in,
it will be redirected to the dashboard page. The user can see several tools such as the exam list and change
user/user data before entering the exam view on the dashboard page. Students and teachers can change user
names, change passwords, phone number, and other data in the user data menu. Student and teacher dashboard
menus have different access or views. The teacher view has more tools/menus for creating exams, adding
questions, exam time, etc. On the Student view only, it displays Change user data and sees a list of exams. The
teacher's exam list will appear automatically on the student display, as shown in Figure 4.
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Figure 2. Flowchart Computer Figure 3. Login PageDesign Figure 4. Dashboard Page Design
Based Test (CBT)

The third stage is development. The process in this development stage includes the development of
content in the Computer Based Test (CBT), which consists of text, images, practice questions, etc., to make it
easy to read on Android or in the form of an application to make it easy to read on Android. The Computer
Based Test (CBT) component developed is the same as the computer-based exam component in general, which
consists of the login page, dashboard page, user list page, exam list page, exam result page, question list page
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(question bank), change data page users, and the student exam results page. Exams are presented in mathematics
subjects with the material of multiplication, division, and fraction. The type of exam given is in the form of a
multiple-choice exam with an estimated time and passing standard that the application has determined. The
Computer Based Test (CBT) login page is a user verification page for accessing the application. To log into the
application, the user or user first creates an account or has access to use features and work on evaluation
questions. The cover page display can be seen in Figure 4. The dashboard page is the main page that will appear
after the user or user has successfully logged in to the Computer Based Test (CBT) application. This page
displays access to the user page, the exam list page, the page, the list of questions (question bank), and user data
changes. Students' access is only to view the list of exams and change user data and see the results of the
completed exams to find out the scores achieved. The output displays the answer keys as an evaluation material
for how far they have been achieved. The dashboard page can be seen in Figure 6.

Login o

: ~
=
&

Figure 5. Computer Based Test (CBT) login page Figure 6. Dashboard Page of Computer Based Test
(CBT)

More access is made for educators, such as updating student data, adding questions, adding subjects,
adding exam categories, and viewing student exam results. The Computer Based Test (CBT) component was
developed based on a needs analysis, and a test structure was made starting from adding users to question input
and displaying the answer key in the test results. Composition or design of Computer Based Test (CBT)
applications. One of the main criteria for determining whether a learning media is suitable for use or not is the
validation result. Expert validation involves two expert validators consisting of one material expert validator and
a media expert. In this process, besides getting an assessment from the validator, they also get comments and
suggestions. Comments and recommendations from the validator are used as suggestions for revising the media
being developed. Based on the validator's assessment on the material/display content aspect, an average score of
3.6 indicates that this aspect is in a very valid category. In the construction aspect, an average score of 3.6 is
obtained, which suggests that this aspect is in the very valid category. In the language aspect, an average score of
4 is obtained, which indicates that this aspect is in the very valid category. The average score of validation score
on the material is 3.7, which shows that which media is in a very valid category. 1) Pay attention and readjust the
questions that have been made regarding circles and distances, 2) The language in the questions is made more
explicit and easier to understand.

Based on the validator's assessment of the physical aspect, an average score of 4 is obtained, which
indicates that this aspect is in a very valid category. In the aspect of font selection's appropriateness, an average
score of 3.6 indicates that this aspect is in the very category. Valid, in the evaluation aspect, an average score of
3.6 is obtained, which suggests that this aspect is in the very valid category. In the display aspect, an average
score of 4 is obtained, which indicates that in this aspect. It is in the very valid category, and in the linguistic
aspect, received an average score of 3.6, which indicates that this aspect is in the very valid category so that the
average score of validation on the media is 3.8, which indicates that the media is in a very valid category. As for
what the media validator suggests, that is what the media validator suggests, namely adjusting the font according
to the application’s appearance to make it look more proportional. Results indicated that the CBT mode is more
reliable in terms of internal and external validity. The CBT significantly reduced testing time and developed
stronger self-efficacy, intrinsic and social testing motivation in the participants. CBT exam results are reliable in
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terms of validity and reduce testing time, thereby increasing the test takers’ motivation. After analyzing the
results obtained from the two validators, tests were carried out on the teacher and the subject to get data about
the assessment of the development of Android-based CBT. At this stage, 1 Mathematics teacher who teaches at
SMP Negeri 19 Makassar and 30 students consisting of 14 male students and 16 female students in class 1X
SMP Negeri 19 Makassar is involved. The CBT system is tested in one class in vocational high schools in
Indonesia using a system eligibility instrument adapted from the Technology Acceptance Model (TAM) to
determine the CBT system's feasibility level in its perceived usefulness and ease of use.

Figure 7 and Figure 8 show that the response of the class IX mathematics teacher at SMP Negeri 19
Makassar after carrying out learning activities obtained an average score of 3.31 which means that the teacher's
response is in the category of strongly agree. So, it can be concluded that the student's response strongly agrees
with using the Computer Based Test (CBT) in evaluating learning outcomes. Based on the results of the
development with consideration, where the Computer Based Test (CBT) is developed based on the needs in
evaluating learning outcomes so that it can benefit schools, teachers and students. Based on the development
results through the content validation stage carried out by media experts and material experts revising the design
results and providing an assessment so that adjustments are made with the second revision of the validators, it
can be used fit for use.

Student response Mathematics Examination Completion

100 [10%][Not Complete]
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123 45 6 738 1
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Figure 7. Student Response Figure 8. Mathematics Examination Completion

There is 28 students’ learning completeness with a total of 30 students. So, the average value is 93.3. If
the percentage of student completeness reaches 93.3, which is in the completeness category> 80, then the
effectiveness of the Android-based Computer Based Test (CBT) is in the “Very Good” category. Based on the
mid-semester tests of mathematics conducted by 30 grade 1X students, the average score achieved was 78. In
contrast, the exams results using the Computer Based Test (CBT) carried out by grade IX students obtained an
average score of 87.16. The researcher saw an increase or comparison of test scores when students used and did
not use the Computer Based Test (CBT), where student test scores increased when using the Computer Based
Test (CBT).

Discussion

The Computer Based Test (CBT) model is designed to be simple, practical and effective so that students
can use it. The Computer Based Test (CBT) model is very practical so it can be used by students (Mastroleo et
al., 2020; Novrianti, 2014). The research results include the development of the Computer Based Test (CBT)
model, validation of material experts and media experts on the Computer Based Test (CBT) model, the results of
field trials, and analysis of the practicality and effectiveness of the developed Computer Based Test (CBT)
model. a test can be said to be good if it meets five requirements, namely a valid test (validity), high reliability,
objectivity, practicality (practicability), and economical (Bolls & Castell, 2013; Hermes et al., 2019). The basis
of evaluation must meet the criteria of validity, reliability and usability (Papamitsiou & Economides, 2017;
Prisacari & Danielson, 2017). Computer-Based Tests (CBT) are computer-assisted evaluation systems that aim
to help teachers evaluate student learning outcomes, scoring, test implementation, and the efficiency of their
performance (Chua, 2012; Chua & Don, 2013). The use of CBT in implementing the evaluation can provide
thinking stimulation to students, both from understanding theory and practice. It is more accurate in scoring and
minimizes the possibility of errors in both measuring factors, evaluator factors, and student factors (Hill et al.,
2019; Mastroleo et al., 2020; Valle et al., 2019). CBT product test data shows that CBT is feasible as a product
to help teachers, especially students in general, carry out evaluations in the form of tests more easily (Lia M.
Daniels & Gierl, 2017; Novrianti, 2014). The results of learning evaluation using Computer Based Test (CBT)
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positively impact educators and students. CBT provides several advantages over implementing tests with the
paper and pencil test model (Lia M. Daniels & Gierl, 2017). It includes an automatic scoring system and reduces
the burden on respondents or test takers because it is younger to work on questions in a computer-based test than
a paper-pencil test.

Student test scores increased when using the Computer Based Test (CBT). Computer Based Test (CBT)
products are expected to help solve problems when the evaluation is carried out as an evaluation medium (Bolls
& Castell, 2013; Hermes et al., 2019; Mastroleo et al., 2020). Through this CBT, it is hoped that the assessment
will be better and by the common objectives. The results of other studies also conclude that computer-based
exams have advantages when compared to paper-based exams, including special assessment and reporting of test
results, better test safety, and efficiency (Wang, Jiao, Young, Brooks, & Olson, 2018). In contrast to the above
research results, research conducted by Seoul National University, South Korea, shows that computer-based
exams are comparable to paper-based examinations in testing language skills (Choi, Kim, & Boo, 2013). They
conducted a survey to assess whether a test item measuring related constructs via CBT could produce a relatively
similar score to the exam's paper-based form. Exam scores presented immediately had significant positive effects
on relief, pride, and hope and negative effects on anxiety and shame even after controlling for the corresponding
emotion at the end of the exam (L. M. Daniels & Gierl, 2017).

4. CONCLUSION

The level of validity of the learning outcomes assessment instrument using the Computer Based Test
(CBT) got a very good category, meaning that the learning outcomes assessment instrument using the Computer
Based Test (CBT) was valid. The level of practicality in assessing learning outcomes using the Computer Based
Test (CBT) based on teacher and student questionnaire responses is practical. The results of the learning
evaluation using the Computer Based Test (CBT) have a positive impact on educators and students.
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