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Abstract Keywords
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This study aims to provide some guidelines for SMK to choose the .
assessment; formative and

right type of CBT. Advances in adult technology that are now _
increasingly rapidly have led to new breakthroughs in the national summative
education system in Indonesia. Pandemic outbreak current Covid- phcy
19, the government and institutions engaged in education are now pura\
starting to take steps again to develop and improve the concept of

distance assessment. One of them is the Computer Based Test

(CBT) which is a technology in assisting the implementation of the

assessment using an online. Handling and developing tests carried

out remotely using a digital system at Vocational High Schools

(SMK). This study distinguishes CBT into three different types,

namely linear tests, automated tests, and computed adaptive tests.

So that in the search and consideration in selecting CBT it is

necessary to be guided by the purpose of the test in question. The

test approach can determine which goals can be achieved using a

particular test. The discussion of this study focuses on two different

test approaches, namely the formative test assessment approach

and the summative test assessment approach. The suitability of

each type of CBT in measuring the performance of different test

approaches was evaluated based on three test characteristics,

namely the purpose of the test, the duration of the test, and the
computerized adaptive test. This study aims to provide some

guidelines in selecting the appropriate type of CBT for use in SMK.

|. Introduction

Indonesian education in 2021 can now be considered as online, due to the Sars-Cov-
2 (Covid-19) outbreak. The epidemic forced many educational institutions and universities
to close temporarily, but distance learning was still being carried out. Several areas of the
world are beginning to be affected by this and there is a fear of missing the entire current
or future semester.

According to Astuti et al (2019) Education is an obligation of every human being
that must be pursued to hold responsibilities and try to produce progress in knowledge and
experience for the lives of every individual. Education is one of the efforts to improve the
ability of human intelligence, thus he is able to improve the quality of his life (Saleh and
Mujahiddin, 2020). Education is expected to be able to answer all the challenges of the
times and be able to foster national generations, so that people become reliable and of high
quality, with strong characteristics, clear identities and able to deal with current and future
problems (Azhar, 2018).

Vocational High Schools (SMK) which are part of one of the vocational education
institutions with practical learning needs are constrained by this. As per the researchers'
judgment, it is not certain to return to full normal teaching in the near future, as social
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distancing is highly favored at this stage. This will have a negative impact on learning
opportunities. Education units are struggling to find options in dealing with this
challenging situation, these conditions make us realize that scenario planning is an urgent
need for academic institutions (Dhawan, 2020).

Educators and school administration staff need to think of a renewal by focusing on
educational unit level institutions in creating quality and competent human resources
(Amin & Rahayu, 2021) in order to create active, effective, and productive schools. One of
them is the use of online and software that continues to grow, because instructors in
traditional classrooms complement face-to-face interactions with online. As this trend
continues, it is important for instructors to determine the effectiveness and usefulness of
combining traditional classroom teaching with online (Wooten, 2016).

learning Online can be referred to as a tool that can make the teaching and learning
process more student-centered, more innovative, and even more flexible.learning Online
defined as “a learning experience in a synchronous or asynchronous environment on the
use of different devices, such as mobile phones, laptops, and others with internet access of
course. In this scope, students can be anywhere (independently) to learn and interact with
instructors or other students” (Singh & Thurman, 2019).

Measurement of test assessment in measuring science both in theory and practice in
order to achieve consensus by showing the ability of students to create contributors (Burke
et al., 2013) in learning is also done online. Assessment is another point of consideration in
distance education and also has many challenges, such as the use of software, hardware,
internet connectivity so that it affects the learning process and occurs when the processing
demands generated exceed the processing capacity of the cognitive system (Junco &
Cotten, 2012). In addition, this creates a problem in providing an objective assessment.
Assessment Online allows for quick, timely and responsive assessment, but issues such as
assessment of descriptive questions, strategies for different subjects need to be addressed
(Sarrayrih & llyas, 2013).

Digital test developers are one of the first choices that need to be made by the
development of test equipment with the type of Computer Based Test (CBT) developed.
The usefulness and feasibility of different types of CBT-based tests need to be evaluated to
select the optimal type of test for a particular testing situation (Becker & Bergstrom, 2013).

The test approach determines which goals can be achieved. There are four different
test approaches, but in this study the assessment used was formative and summative
assessment. Therefore, the purpose of this study is to discuss three different types of CBT
such as linear tests, automated tests, and computerized adaptive tests. The suitability of the
CBT types for different testing approaches was assessed based on the characteristics of the
test.

I1. Research Method

The method used in this study is a literature review. This method is a literature
search both on an international and national basis which is carried out using data collection
from various sources. In the early stages of searching for journal articles, 17,500 articles
were obtained in the range of article years, namely 2011 to 2021 using the keyword
"Computer Based Test (CBT) Based Exam For Assessment™ which was identified and has
not been explored for suitability of articles for compilation. The journal has only about 30
articles that are worked on and relevant. The number of articles taken was only 10 with full
criteria, eight articles of medium quality, and two articles of low quality.
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I11. Results and Discussion

3.1 Educational Test Approaches

Despite the various test approaches and definitions for these approaches, we prefer
formative assessment and summative assessment. Before and during test development, the
main objective is to determine which approach is best for the test.

a. Formative Assessment

The first approach is formative assessment, which focuses on supporting and
improving the learning process in learning facilities by making decisions at the learning
level in the classroom where individual characteristics such as performance or knowledge
are measured. In addition, there are three types of formative assessment in the form of
data-based decision making, assessment for learning, and diagnostic testing. Using this
data, teachers may be able to set learning goals based on students' current level of
knowledge (Van der Kleij et al., 2015).

Assessment by learning differs from teaching, usually focusing on measurement
combined with improving learning, whereas pure instruction focuses on improving
learning. The size of the exam reports should be sufficiently precise at the individual level,
so that instruction can be adapted (assessment for learning), teachers get a precise picture
of the learners' developmental stages (diagnostic testing) or can be combined to provide an
overview of the current status of curriculum and school performance (decision making).
data-based) (van Groen et al., 2014).

b. Summative Assessment Summative

Test testing is used to make conclusions about individual students (Haertel, 2013)
based on measurements. Test results play a role in decision making about mastery of
content mostly by students or classes (Van der Kleij et al., 2015), guide decisions about
grouping students' abilities, determine entry and exit from education, assistance in
vocational schools in accepting decisions (Haertel, 2007). 2013) and affects whether a
student passes or not. Two uses of the summative assessment instrument must be designed
in such a way that it supports learning and that the teacher must be held accountable for
serving the purpose of summation”. The first refers to the use of “learning assessment” test
results, while the latter has implications for vocational teacher training needs in Language
Assessment Literacy (LAL) (Black & William, 2018).

Four proposed components are important in any class-based test assessment
procedure, namely by setting goals (formally and informally), assigning assignments, and
grading (Ahmad, 2020). This implies that these benchmarks are valid, reliable, practical,
and the teachers are sufficiently trained to not only design these benchmarks but also
administer and assess them according to the standards. Summative assessment from this
view is expected to produce most of the washback (assessment that affects teaching
materials) hindering the adaptation of instructions to support the learning of vocational
students (Abdullateef & Mohammed Zain, 2021).

3325



Table 1. Characteristics of the Test Approach
Test Report
. . Test
administration length Level Scope Report Precision
purpose Measure
Formative | Assessment: | Preferably |Individual | Oneor | Ability Low at
assessment Enhance short tests | orclass | multiple | estimate, the
learning and because narrow | score, or | individual
instruction testing is domains | indicator level
often or skills | for each
frequent domain
Summative| Assessment: | Longtest | Individual| Oneor | Requires | Low for
assessment Make a acceptable multiple a low-stakes
decision for high- broad | mastery | testing,
about mastery stakes domains | decision, | high for
of a domain testing, ability high-stakes
or admission | short tests estimate, | testing at
acceptable score, or the
for low- indicator |individual
stakes for each level
testing domain
or for
the
entire
test

(van Groen et al., 2014)

3.2 Types of CBT
Test characteristics that depend on the type of CBT several types CBT. The three
types of discussion here are linear tests, automated tests, and computerized adaptive tests.

a. Linear Tests

The first type of CBT is linear testing, where the content, items, order of items, and
the length of the test are the same for everyone. Some forms of linear tests may allow
parallelization. Nonetheless, all test forms were collected prior to test administration taking
place. The items for each test are selected manually by the test developer before the test is
administered, often pre-test about the items.

This type of test is inefficient in terms of measurement accuracy, because the test
does not adapt to individual learners (Yan et al., 2016) for test results, total percentile
scores, distributions, classifications, or reported ability estimates

b. Tests that Automatically Generated

The second type of CBT is an automatically generated test that targets micro-scale
applications, due to the small dimensions and relatively large forces involved (Silva et al.,
2021). Therefore, it is also known as auto-assembled testing. Adaptive test assembly is
discussed separately. The disadvantage of this test is that the resulting test is not in
accordance with the abilities of each student.result, item may be too easy or too difficult
and may be inefficient in terms of testing. Automated tests have the same reporting
possibilities as linear tests.
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c. Computerized Adaptive Tests

The third type of CBT is computerized adaptive testing, in which items are selected
according to the examinee. Computerized adaptive testing produces more precise than
linear performance estimates with the same test length. After each response, the examinee's
ability is estimated and an item is selected automatically which has the property that
optimal measurement selection methods have been developed, for example in selecting
items that are measured optimally at the cut-off point when making classification decisions
(van Groen et al., 2014).

Another computerized adaptive test is using a multi-segment, the test consists of
various items adaptiveThis allows test developments to combine multiple subjects into a
single test by adaptively within and between subjects.

1VV. Conclusion

When developing an educational test, the development of the test should define these
objectives. Based on this objective, the development selected relevant test approaches such
as formative assessment and summative assessment. After the development by selecting
the objectives and testing approach, the next must choose the appropriate type of test. This
article aims to provide a test development of an overview of the suitability of different
types of CBT for these two testing approaches. Three types of CBT are discussed namely
linear tests, automated tests, and computerized adaptive tests.

Automatically generated and computerized linear adaptive tests are best suited for
formative assessment and summative assessment. Computerized adaptive tests can also be
used given their strong focus on measurement and the wide range of possible adaptations
of their test designs.

The focus of this article is to determine which type of CBT is appropriate for each
testing approach based solely on four characteristics, namely the purpose of the test
administration, the length of the test, the level of interest in the measurement, and the size
of the report. The purpose of a test is the importance of a characteristic in developing the
test. Other criteria, including the complexity and cost of test administration software, item,
experience with this type of CBT, acceptance of the type of CBT by relevant stakeholders,
and so on are also important in deciding which type of CBT should be used for a particular
testing situation.

One of the challenges when defining test objectives is testing that has multiple
intended objectives. The author assumes that the test has one most important purpose. If a
test has multiple objectives, the development must check whether the type of CBT selected
is suitable for all relevant and important purposes. Test programs may also combine
formative and summative tests. In these situations, test development must ensure that each
test conforms to the intended test knowledge and in the program.
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