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Abstract

This research aims to do two things. First, it aims to make a computer
adaption test (CAT) for Islamic subjects for the santri in ABC Pesantren.
Second, it aims to see the results of the CAT test for Islamic subjects in the
production of Learning Medical Records. The records is for diagnosing
students’ abilities. This research consists of two parts using the research
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and development (R&D) approach: 1). We collected the data by observing,
documenting, and interviewing. We analyzed the data using the concept
of reliability among the raters/respondents. We used the generalizability
coefficient in Genova 3.1. We analyzed the results using numbers. They
describe data from RMP technology education. The research shows that:
(1) the CAT can be made based on user needs. It's Internet-based, user-
friendly, interactive, highly secure, and easily accessible. (2) The CAT can
recognize three different users: school management, teachers, and students.
(3) The expert evaluation’s quantitative data has high consistency: 0.76. It
comes from single, small group, and large group outcomes. (4) The CAT
can accurately estimate students’ abilities and record learning records. The
software uses the triangle decision tree method. It can pick test items and
measure ability well. This is clear from the correlation (r) between ability
and the software’s CAT scores.

Keywords: CAT, MCAT, assesment, effective

INTRODUCTION

Education in the pesantren environment, especially in the field
of technology, is a subject at the primary and secondary levels that
is developed from the main (fundamental) teachings contained in
Islam. Therefore, it is an inseparable part of the Islamic teachings. It is
given in accordance with the guidance that people must learn in order
to realize people who are devoted to Allah SWT and have a noble
character, and it aims to produce useful people. Pesantren education,
especially in a modern environment, emphasizes how students can
master Islamic studies while being able to practice them in everyday
life in the midst of society in this modern era. Thus, education in
the pesantren environment emphasizes not only the cognitive aspect,
but more importantly the affective and psychomotor aspects.

CAT can be applied to all school subjects. With CAT in
pesantren subjects, the results of learning medical record (RMP) can

! *Corresponding Author Ulfatun Wahidatun Nisa, “ISLAMIZATION OF KNOWLEDGE
AND ITS CHALLENGE,” dalam PROCEEDING OF INTERNATIONAL CONFERENCE
ON EDUCATION, SOCIETY AND HUMANITY (INTERNATIONAL CONFERENCE ON
EDUCATION, SOCIETY AND HUMANITY, Probolinggo: UNUJA, 2023), 2.
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be seen as the output of CAT, which is very useful for teachers to
diagnose students” abilities during the implementation of teaching
and learning process.?

As seen from various fields, the development of technology
today is getting faster and faster. In aspects of human life where
manual data processing is gradually abandoned and replaced by
computer systems, the computer field is developing very rapidly. The
industrial era 4.0 is developing very rapidly. It includes connectivity
devices or networks in data acquisition and processing, automatic
network devices, Internet of Things (IoT), big data, cloud computing,
artificial intelligence, machine learning, and cybersecurity systems.

Developing computing technology also has significant
implications for developing education. One of them is the convenience
of testing. One solution for conducting digital assessments is the
presence of a computer-based testing system, often known as
computer-based testing (CBT).

In the CBT type of testing, each participant works on a certain
number of items with a fixed number of items. According to Santoso,
administering tests that give the same number of items to each test-
taker using CBT is considered less efficient, especially for low and
high ability test-takers.” The reason for this is that some items may
not be able to provide information for discrimination between test
takers within a particular ability range. High ability test takers are
given some easy items that they have a low chance of answering
incorrectly. Thus, such items provide no information about their
ability. Conversely, low ability test takers are given some difficult
items on which they have a small chance of answering correctly.
As a result, incorrect answers provide little information about their

2

M. Phankokkruad dan K. Woraratpanya, “An Automated Decision System for Computer
Adaptive Testing Using Genetic Algorithms,” dalam 2008 Ninth ACIS International Conference
on Software Engineering, Artificial Intelligence, Networking, and Parallel/Distributed Computing
(2008 Ninth ACIS International Conference on Software Engineering, Artificial Intelligence,
Networking, and Parallel/Distributed Computing, Phuket, Thailand: IEEE, 2008), 48, https://
doi.org/10.1109/SNPD.2008.118.

*  F. M. Lord, Applications of Item Response Theory To Practical Testing Problems, 0 ed.
(Routledge, 2012), 34, https://doi.org/10.4324/9780203056615.
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ability. Giving test-takers the same number of items also results in
ineffective tests, because tests that give the same items ignore the
diversity of test-takers’ abilities, when in fact test-takers’ abilities are
diverse.

Since the 1980s, a computerized testing system based on
adaptive test design has been in development in the United States,
popularly called computerized adaptive testing (CAT). CAT is in
contrast to CBT, where the computer is only used for the transfer of
tests from paper forms to computer monitors. In CAT, the computer
is set up and used to display items that match the individual ability
of the test taker; because the test is adapted to the ability of the test
taker, there are no questions that are harder or easier. For test takers
with high ability, only high difficulty items are given, while easy
items do not need to be given, and vice versa for test takers with low
ability, only low difficulty items are given, while difficult items do
not need to be given. This makes the CAT more efficient, and it also
makes the CAT more reliable, because the measurement error will
be smaller, since each individual will only be given items that are
appropriate for his or her ability.*

A test is a set of questions with correct or incorrect answers.
A test is also defined as a set of questions to be answered, or a set of
statements to be answered, designed to measure someone’s level of
ability or to reveal certain aspects of the person tested (the testee).
Test results are information about the characteristics of a person or
group of people. Tests are a way of estimating the level of human
ability indirectly, through a person’s response to a series of stimuli
or questions. Therefore, reliable and valid tests are needed to obtain
accurate information.

As technology developed, so did the use of computers in
testing. Initially, computers were used only to automate common
measurement activities. Tests that were originally on paper
were moved into the computer. This use of computers is called

* Neville Bennett, Walter R. Borg, dan Meredith D. Gall, “Educational Research: An
Introduction,” British Journal of Educational Studies 32, no. 3 (Oktober 1984): 32, https://doi.
org/10.2307/3121583.
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computerized testing or computerized-based testing (CBT) and is
the first generation of computer use for testing. Bunderson, Inouye,
& Olsen in Santoso stated that “several advantages of CBT, namely,
increasing standardization, increasing test security, improving test
display capabilities, minimizing measurement error, and speeding
scoring and interpretation.’

Computerized Adaptive Testing (CAT) is the second generation
of the use of computers for testing in Santoso (2010). Adaptive means
that the items given are adjusted to the ability level of each test taker
or tailored testing. In CAT, based on Item Response Theory (IRT),
items are not simply entered into the computer, but the computer
is set to select and present items according to test takers” estimated
ability levels. As aresult, individual test takers with high ability levels
are presented with items that are more difficult than individuals with
low ability levels. Conversely, individual test takers with low ability
levels will receive easier items than individual test takers with high
ability levels. Therefore, the CAT is more efficient in estimating the
ability of test subjects with a smaller number of items than the P&P
test and the CBT without reducing the measurement accuracy.®

The current modern test theory is item response theory
(IRT), which makes several basic assumptions. The most important
assumption is that the chance that someone will answer one item
correctly isnot determined by the chance that they will answer another
item correctly, which is known as the independent assumption.
This modern theory attempts to develop an analysis that provides
an estimate of a person’s ability without being influenced by the
measuring instrument used. Similarly, the item statistics should be
independent of the characteristics of the person being measured.

The origin of IRT is the combination of a version of the phi-
gamma law with item factor analysis. This was later called Latent
Trait Theory and is now commonly known as Item Response Theory

> Lord, Applications of Item Response Theory To Practical Testing Problems, 32.

¢ Bor-Chen Kuo, Muslem Daud, dan Chih-Wei Yang, “Multidimensional Computerized Adaptive
Testing for Indonesia Junior High School Biology,” EURASIA Journal of Mathematics, Science and
Technology Education 11, no. 5 (25 Agustus 2015): 31, https://doi.org/10.12973/eurasia.2015.1384a.
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./ According to Hambleton, Swaminathan, & Rogers (1991), item
response theory rests on two propositions. (A) that the performance
of an individual on an item is predicted by an underlying set of
factors referred to as latent factors, and (B) that the relation between
the performance of an individual on an item and the underlying
set of factors corresponds to some monotonic increasing functional
graph referred to as the item response curve. This item characteristic
curve illustrates that the probability of answering an item correctly
increases as the ability level of the test taker increases.*walla

The difficulty of an item is defined as the proportion or
percentage of test takers who answer a particular test item correctly.
The parameter b refers to the point on the ability scale at which a
respondent has a 50% chance of answering the item correctly. The
larger b, the more difficult the item. When items are assumed to
have varying parameters of discriminability (expressed by a), the
2P model is more appropriate. The assumption used to obtain good
question quality, especially in terms of question difficulty, is that
there is balance in addition to meeting validity and reliability. The
intended balance is the existence of questions that contain easy,
medium, and difficult questions in proportion. The level of difficulty
of the question is seen from the ability or capacity of the students
to answer it, not from the point of view of the teacher as a question
maker. An important issue in analyzing the difficulty of questions is
to determine the proportion and criteria for questions that are easy,
moderate, and difficult.

The discriminatory power (D) of a question is the ability of
a question to distinguish between test takers who are good (high
performance) and test takers who are less good (low performance).
Suryabrata in Mansyur states that “the main purpose of looking for
discrimination power is to determine whether the item has the ability

7 Herbert Fliege dkk., “Evaluation of a Computer-adaptive Test for the Assessment of

Depression (D-CAT) in Clinical Application,” International Journal of Methods in Psychiatric
Research 18, no. 1 (Maret 2009): 76, https://doi.org/10.1002/mpr.274.

8 Virgil Zeigler-Hill dan Marion T. Wallace, “Self-Esteem Instability and Psychological
Adjustment,” Self and Identity 11, no. 3 (Juli 2012): 47, https://doi.org/10.1080/15298868.2011.56
7763.
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to distinguish groups on the aspect being measured, according to the
differences that exist in these groups”.

Discrimination analysis (item discrimination) examines items
with the goal of knowing the question’s ability to discriminate
between able and less able respondents. that item banks for CAT
purposes should contain items that have an even distribution of
discrimination power ranging from 0.4 to 2.0.°

Computer Assisted Test (CAT) is a comparative study of
countries that have used Computer Assisted Test (CAT) for example
the Civil Service Commission in the Philippines. Computer Assisted
Test (CAT) was developed with several modifications to fit the
norms, situations and conditions of the existing employment system
in its application in Indonesia. CAT testing aims at expediting the
examination and review of test results, providing uniform test results
throughout the country, presenting uniform results, and eliminating
the possibility of collusion, corruption, and favoritism in the selection
process of future officials. One of the most important advantages
of CAT is the effectiveness and efficiency in the implementation of
the test, which is reflected in the fact that the results of the test are
available immediately upon the solution of the problem. Computer
Assisted Test (CAT) application, as the passing grade will appear at
the end of the question.

Computer Assisted Test (CAT) is a method of administering
tests that is assisted by a computer. Computer Assisted Test (CAT)
is used as a testing medium and its forms vary, ranging from the
simplest is the computer displays test questions that replace paper
answer sheets to being used to build student skills with active
questions and answers.

Based on the author’s preliminary study at the Pagar Alam
College of Technology on New Student Admissions conducted
at the campus of the Pagar Alam College of Technology, which is
currently conducted with a computer-assisted test. The results

° David J. Weiss, “Computerized Adaptive Testing for Effective and Efficient
Measurement in Counseling and Education,” Measurement and Evaluation in Counseling and
Development 37, no. 2 (Juli 2004): 11, https://doi.org/10.1080/07481756.2004.11909751.
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showed that from the percentage of prospective students of Pagar
Alam Technology High School who registered per year seen from the
Academic Section data that in 2012 the number of registrants was 30
people, 2013 as many as 180, in 2014 as many as 212, in 2015 as many
as 212, in 2015 as many as 212, and in 2014 as many as 3,000.

Based on this data, the increase in the number of registrants
makes it necessary to improve the speed, accuracy, effectiveness
and efficiency of testing services. This is evidenced by the
implementation of the freshman entrance exams in 2015 and 2016,
which used computerized testing, allowing for more effective and
efficient administration of the exams, as well as the ability to know
the outcome of the exams within several days, compared to the
implementation of the exams in 2012, 2013, and 2014, which still used
the worksheet.

The computer-based test is administered through a computer
where users can see, hear, interact, and control the media display.
Without these characteristics, existing products are polymedia or
mixed media. Polymedia is media thatis not controlled by a computer
system, but is a mixture of several media and tools, such as television,
radio, textbooks, etc. Multimedia products must have relationships
that allow the user to move from one interface to another, and at any
given time be supported by separate structures and spaces. Without
this property, the product is more like a book. The product must have
the Navigation Tools property, where navigation is an icon, button,
hot spot, or active device. Active means that the icon or button
attempts to connect the user to the multimedia product. The media is
interactive, where the user can interact with and control the media.
Without these characteristics, the product is more of a non-interactive
medium, such as television (TV) Original tools, layouts, graphics,
content, videos and animations were not designed attractively in the
development of Computer Assisted Test (CAT) applications. Further

10 Wim J. Van Der Linden dan Peter J. Pashley, “Item Selection and Ability Estimation in
Adaptive Testing,” dalam Computerized Adaptive Testing: Theory and Practice, ed. oleh Wim J.
Van Der Linden dan Gees A.W. Glas (Dordrecht: Springer Netherlands, 2000), 99, https://doi.
org/10.1007/0-306-47531-6_1.
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developments will develop a more dynamic Computer Assisted
Test (CAT) in terms of more attractive and convenient tools, layouts,
graphics, content, videos and animations.

METHOD

This type of research uses research and development (R&D).
In the development of CAT software for Islamic Religious Education
(PAI) Class VII at the junior high school education level, there are
two stages of implementation to be carried out, namely the first stage
is the product development stage and the second stage is the product
implementation stage. The development procedure in this study was
carried out within a certain period of time. The conducted research
phase was selected as essential and has to pass through a product
design, i.e. (1) needs analysis and identification, (2) system design,
(38) product manufacture (coding), (4) product feasibility test, (5)
product testing, (6) implementation, and (7) product revision.

The purpose of the test results is to find out the performance
capabilities of the program so that the results can be recommended
for standardization and be used to support improvements in testing/
evaluation/licensing and quality of testing instruments. The school
where the CAT was administered was selected using a purposive
sampling technique. That is, a school that has a computer lab and is
equipped with a LAN (Local Area Network). The implementation
site was ABC Pesantren, which has a computer laboratory equipped
with a LAN network.

The purpose of the test design was the determination of the
capability and feasibility of the CAT software. The testing process
was conducted using a set of computer units and was conducted
in the computer laboratory. In the implementation, each student is
prompted by the computer for some information including: login
name, email, first name, last name, user level, and password. The
student then creates an account with the user name and password.
After the student logs in, the computer displays questions taken
from the question bank in CAT. In this study, questions on Islamic
religious education topics are used. The results of the student’s
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answers are given a value of 1 if the answer is correct and a value of
0 if the answer is incorrect, the ability results (0) are then converted
into a score with a range of 0 - 100. The score conversion calculation
is shown in Table 1 below.

Table 1. Conversion of Ability (0) into score (y)

Learning mastery
Type Unfinished Finished Finished Very
Well

Ability () 400<0 1,000 | -1,00<0 1,000 | 1,00<6<4,00
Normal Reference 0,0 <x [ M- M-0,5s < x|
Valuation (x) 0,5s M-+1,5s M+1,5s <x<100
i%toer"al Score0- | 0<y3700 | 370<y62501 | 625<y<100

Description:

N = Value

M = Mean

s = Standard deviation

y=1250+50

This research was conducted in: (a) ABC Pesantren Computer
Lab, for CAT software development process; (b) PAI Teacher User
Trial Computer Lab and ABC Pesantren Student User Trial Computer
Lab as place for CAT software product implementation/research in
real situations.

The subjects used in the research for the pilot test were: (a) 8 PAI
teachers for the process of information extraction and identification
of system requirements needed in the CAT software and also to
obtain information on the selection of test materials, (b) IT experts to
determine the feasibility of the CAT software, and (c) 20 pesantren to
test the functionality and performance of the CAT software program
in creating a learning medical file (RMP) for diagnosis of pupil ability.
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RESULT & DISCUSSION
Table 2. CAT Validation
No | Respondent Aspect Mean | p" yp* Note
1 Expert Usage Performance| 4,0 0,73 High
Display 3,9 0,48 Very High
Performance
Relevance of Test 43 0,70 High
Materials
Expediency 4,0 0,75 High
2 | Small group |Usage 3,7 0,78 High
Performances
Display 3,9 0,7 High
Performance
Relevance of Test 3,9 0,70 High
Materials
Expediency 4,0 0,82 High
3 | Large group |Usage Performance| 4,5 0,87 High
Display 4,2 0,74 High
Performance
Relevance of Test 3,8 0,85 High
Materials
Expediency 4,0 0,63 Very High

Based on the table above, it shows that the respondents had
a fairly high and high consistency in validating the CAT software.
The grand mean average value of all aspects is: 4.02, while the grand

mean value of CAT software can be used for research.

Table 3. Student trial results

Students Theta Score Test Score Notes
1 -0,5 43,75 70 Well done
2 0,1 51,25 95 Well done
3 -0,2 47,5 73 Well done
4 -1,5 31,25 60 Well done
5 -0,7 41,25 68 Well done
6 -0,9 38,75 70 Well done
7 1,5 68,75 97 Excellent completion
8 -0,2 47,5 78 Well done
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9 0 50 90 Well done
10 -0,8 40 63 Well done
11 -0,6 425 83 Well done
12 -0,7 41,25 88 Well done
13 -0,6 42,5 88 Well done
14 0 50 95 Well done
15 1,4 67,5 100 Excellent completion
16 0,1 51,25 90 Well done
17 0,2 52,5 80 Well done
18 -0,9 38,75 80 Well done
19 -0,5 43,75 95 Well done
20 -0,1 48,75 78 Well done

The ability of the CAT PAI program to predict student ability
using the test items was determined through beta testing. The
students’ names were represented by numerical attributes to protect
against unwanted things. The results of the program’s work, tested
on a total of 20 students in the trial, are shown in Table 3 above. The
test results are as follows: (1) on average, the subjects received 15 PAI
items, the least number of subjects received 13 items, and the most
number of subjects received 18 items; (2) the lowest ability of the tenth
subject is 1.5, while the highest ability of the forty-sixth subject is 1.5;
the average ability of the subjects is 1; and (3) 18 subjects passed the
test, and 2 subjects passed the test.

Itcanbeseenthattheinference systembased onthe CAT program
has been successful in selecting test items that are appropriate and in
accordance with the ability of the participants based on the results of
the data analysis of the 20 students. Participants of medium ability
are given items of medium difficulty. Participants with low ability
are given items of low difficulty. On the other hand, the number of
items each participant receives is different (not equal). Participants
with high ability or participants with low ability receive many fewer
items than participants with medium ability. This shows that the PAI
CAT built using the decision triangle tree also worked well with the
participants” abilities (adaptive).
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The precision and accuracy of the CAT model inference system
in selecting test items in accordance with students” ability can be
seen from the results of the beta test (students), with the results that
students with high pure test scoring (PTS) at school had high ability,
students with medium PTS at school had medium ability, and
students with small PTS at school had small ability. The correlation
value (r) between the results of the ability estimation on the CAT and
the NUM PAI at school is quite high, namely r = 0.69.

CONCLUSION

Based on the results of research and discussion, it can be
concluded that Computer Adaptive Test (CAT) developed for Islamic
Religious Teaching (PAI) subjects in Pesantren is web based and the
development uses PHP programming language and the database
system uses My SQL. The results of the learning medical record
consist of components: question number, ID, question number, true/
false statement, time, difficulty level, differential power, guessing rate,
competency standards (SK), basic competencies (KD), indicators, and
theta. The accuracy and precision of the CAT model inference system
in selecting test items according to students” abilities is realized from
the results of the beta test (students) with the result that students
who have high pure test scores (NUM) of PAI in school also have
high abilities (0), The correlation value (r) between the results of the
ability estimation (0) on the CAT and the pure test scores (NUM) of
PAI in students” schools was quite high, namely r = 0.69.
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