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Abstract 
To speak English fluently like a native speaker, having a vocabulary of 20,000 words are required. In many universities 
in Indonesia, Vocabulary Size Test (VST) is still held with Paper-Based Test (PBT), so it is less effective and efficient. 
The aims of this study were 1) to develop Computerized-Adaptive Testing (CAT), which helps get students with a stan-
dardized English vocabulary size, and 2) to implement it in measuring vocabulary size. The approach in this study is 
Research and Development (R&D) with product development procedures following the steps of Borg and Gall. The 
findings of this study are, 1) the CAT program has Item Response Theory (IRT) parameters that can change according to 
the test takers' answers, and the test will stop if the estimated ability of the test takers is known (Standard Error/SE close 
to 0.01), and 2) with the application of the CAT program it can be seen that the total vocabulary of English Language 
and Teaching Department students is still <20,000. Based on these findings, this study implies that for students' vocabu-
lary mastery to be on par with native speakers' abilities, the English Language and Teaching Department needs to evalu-
ate the learning process and determine a particular program to increase student vocabulary. 
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1. Introduction 

English is an international language that 
is widely used by people all over the world. 
Therefore, if one masters English, he will be 
easy to adapt (converse) with many people 
worldwide. With good mastery of English, 
people will quickly get a career at the inter-
national level (Ammigan, 2019; Krishnan et 
al., 2020; Sari & Aminatun, 2021; Torres & 
Alieto, 2019, Hikmat et al., 2023).  

Learning is a dynamic activity and influ-
enced by contextual factors and development 
(Ratih et al., 2021).  In English, just like in 

other languages learning, four things must be 
mastered: listening, speaking, reading, and 
writing. The critical factors that significantly 
influence the 4 skills are mastery of vocabu-
lary and grammar (Abera, 2020; Castillo-
Cuesta, 2020). For English learners, the main 
thing that must be mastered first is vocabu-
lary. The definition of vocabulary is a collec-
tion of words that are known and used by 
certain people in a language (Schmitt & 
Schmitt, 2020). Mastering much vocabulary 
is the primary way to compose sentences and 
speak fluently. 
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The large number of English learners 
who need more vocabulary will make it easi-
er to express their ideas in English. Vocabu-
lary is the building block of language 
(Arjmandi & Aladini, 2020; Fadi, 2019; 
Godfroid, 2019; Kohnke et al., 2019). There-
fore, when someone wants to speak English 
well, they must have sufficient vocabulary to 
communicate fluently. English learners may 
need more time to study English in class. 
Therefore, they must increase their vocabu-
lary by listening and reading as much as pos-
sible. 

Every English learner may have thought 
about how many English words he or she 
needs to know to be proficient in English 
when carrying a dictionary during English 
class (Schmitt, 2013). A vocabulary size test 
is needed to find out the vocabulary that stu-
dents have learned. The Vocabulary Size 
Test (VST) is designed to provide an esti-
mate of vocabulary size for second and for-
eign language learners (Nation, 2012). Using 
the snowball throwing method can also 
increase mastery of english vocabulary (Ku-
sumaningrum, et al., 2020). 

To learn effectively, English learners 
need to know their goals about how much 
vocabulary they need to know or learn. Ac-
cording to Nation, there are 6,000-7,000 
word families needed to listen to English and 
8,000-9,000 word families needed to be able 
to read without a dictionary (Nation, 2012). 
In order to attain high standards and achieve 
native speaker proficiency, students need to 
know about 20,000-word families (not in-
cluding proper names and transparently de-
rived forms) (Goulden et al., 1990). 

Many arguments state that knowing 
2,000-word families is a sufficient measure 
for English learners to be able to listen and 
speak in daily activities (Hsu, 2020; 
Husnanissa, 2020; Noreillie, 2019). If for-
eign language learners have less than 2,000 

words, they will have difficulty communi-
cating in their daily activities. By mastering 
a minimum amount of vocabulary of 2,000 
words, language learners can express their 
ideas in English in everyday conversations. 

However, recent studies argue that more 
than 2000-word families are needed. Recent-
ly, vocabulary experts suggested at least 
3000-word families. Recent research found 
that highly educated English speakers study-
ing for a postgraduate degree indicated their 
English vocabulary size was around 6,000 to 
7,000 for spoken text and 8,000 to 9,000-
word families for unaided comprehension 
(Nation, 2006). Foreign language students at 
the university level must master a minimum 
of 3000 words to support their success in 
academic reading (Hartono & Prima, 2021; 
Setiawan & Wiedarti, 2020; Susanto et al., 
2019).  

Several theories have been proposed to 
show the relevance of English vocabulary in 
second language acquisition. There are many 
reasons to pay attention to terminology. 
First, learners often use dictionaries rather 
than grammar books, suggesting that vo-
cabulary is a good measure of language pro-
ficiency (Krashen, 1989). Wilkins said that, 
without grammar, very little can be con-
veyed; without vocabulary, nothing can be 
conveyed (Wilkins, 1972). Vocabulary is one 
of the most essential aspects of language 
competence, both mother tongue and second 
language or foreign language. You need to 
know the words of a language to be able to 
communicate in it.  

 Having a large vocabulary can help stu-
dents speak more and positively impact oth-
ers. However, recent studies argue that a 
vocabulary size of 2000 needs to be consid-
ered sufficient. Recently, vocabulary experts 
proposed acquiring a minimum of 3000 
words. Recent research has found that non-
native speakers of highly educated, native 
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English speakers studying advanced degrees 
use the medium of English, indicating that 
their receptive English is about 6,000 to 
7,000 for spoken text and 8,000 to 9,000-
word families for unaided comprehension 
(Laufer & Nation, 1999; Nation, 2006). 

The world of education in Indonesia also 
understands that English is positively corre-
lated with increasing the competitiveness of 
Human Resources (HR). English is essential 
for Indonesians to master (Yosintha, 2020). 
Therefore, English language subject becomes 
integral part in the education curriculum in 
Indonesia. English has been studied as a for-
eign language from elementary school level 
to university. However, even though English 
has been prioritized since elementary school, 
Indonesian students still have difficulty mas-
tering this language.  

Kirana and Basthomi have conducted 
field research at the State Islamic Institute of 
Ponorogo (IAIN Ponorogo). Their study 
aims to analyze the vocabulary size and mas-
tery level of students majoring in English at 
IAIN Ponorogo. This study uses a descrip-
tive-quantitative research design. The re-
search subjects were the first, third, and fifth-
semester students majoring in English Lan-
guage and Teaching at the English Language 
and Teaching Department, State Islamic In-
stitute of Ponorogo. Three hundred and nine-
teen students participated in this study and 
were given a Paper-Based Test-based VST to 
measure their English vocabulary size. The 
findings from this study revealed that stu-
dents only knew about 1,366-word families. 
The results are still below the threshold, as 
suggested by vocabulary experts. The find-
ings also show that participants need a higher 
level of vocabulary mastery. The results of 
this study suggest that future research is 
needed to investigate vocabulary learning 
and instructional strategies that are effective 
in developing words that have a high fre-

quency used in daily communication and 
academic words in lectures (Kirana & 
Basthomi, 2020). 

Thus, it is crucial to conduct VST to de-
termine whether they have enough vocabu-
lary to appear in English without external 
support, especially for academics. So far, 
VST has been held in various places manual-
ly/classically, commonly known as the Paper 
Based Test. The same is true of what is hap-
pening at IAIN Ponorogo, one of the State 
Islamic Religious Colleges in Indonesia, 
which is currently organizing itself to be-
come a research university whose main 
product is research. To achieve this, IAIN 
Ponorogo must start improving to increase 
the competitiveness of its human resources, 
one of which is by increasing the foreign 
language skills of lecturers and students, 
especially English. 

The Paper Based Test (PBT) held at 
IAIN Ponorogo has been considered ineffec-
tive and inefficient. There are many prob-
lems/obstacles, from the preparation to the 
distribution of the test questions and the need 
for LJK scanning and scoring, so it requires 
extra cost, effort, and time. However, the 
current technological developments are so 
rapid that it is possible to carry out tests 
modernly using what is from now on called a 
computerized test. 

However, in its application, there are not 
a few computerized tests that have a working 
principle similar to PBT, known as the Com-
puter Based Test (CBT) (Pramono & 
Retnawati, 2020). The working principle of 
CBT is that the computer provides several 
questions that have been determined by the 
examiner. The test takers answer the ques-
tions, and the computer calculates the results 
of the test takers' work; the computer calcu-
lates the results of the test takers' work as to 
how many are true/false. From the cor-
rect/false answer information, an estimate of 
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the test taker's ability can be estimated. Of 
course, CBT has advantages over PBT in 
terms of time and effort, but from CBT, in-
formation is still not optimal because the test 
design is still the same for all test takers (you 
cannot adjust the test questions to the test 
taker's abilities) (Suhardi, 2020). 

To overcome this, Computerized-
Adaptive Testing was born. Computerized-
Adaptive Testing is a development of CBT 
(Mizumoto et al., 2019; Ridwan et al., 2020; 
Ridwan et al., 2021). Computerized-
Adaptive Testing (CAT) has the advantage 
of adapting the test items given to the test 
takers' abilities (Brunn et al., 2022). In addi-
tion, the advantages of CAT are that the test 
will stop if the estimated ability of the test 
takers can be known so that time is more 
efficient and more effective, in contrast to 
CBT, where the amount of time to complete 
the test and the number of questions have 
been predetermined (Bagus et al.; Egbe et al., 
2023; Khoshsima et al., 2019; van Groen & 
Eggen, 2019). Test takers' ability can be es-
timated using Item Response Theory (IRT), 
likewise, with the estimation of item parame-
ters.  (Hermita et al., 2021) The magnitude of 
the estimated results of the item parame-
ters/items will later be compared with the 
test takers' ability (Wulansari et al., 2019). 

With the help of CAT, the examiner can 
find out the absolute vocabulary mastery of 
the test takers in a relatively short time. The 
estimated ability of the test takers is meas-
ured through the IRT-based CAT based on 
the pattern of their answers. This research 
was conducted as a form of support for ef-
forts to increase the competitiveness of IAIN 
Ponorogo towards a research university. The 
development of a computerized test to meas-
ure English vocabulary size with a logistic 
model in IRT is expected to provide an alter-
native picture as a modern evaluation system 
at IAIN Ponorogo. 

The development of computerized tests 
in IAIN Ponorogo can provide several con-
tributions, such as: 
a. For students, it can be used as a bench-

mark for students' English proficiency 
(vocabulary mastery) so that students 
know their initial abilities now so they 
can increase awareness to improve their 
English skills 

b. For lecturers, it can provide information 
related to the results of data analysis and 
evaluation in detail regarding the Eng-
lish vocabulary size of students so that 
lecturers can plan language learning 
programs that are suitable for students. 

c. For the IAIN Ponorogo, especially in 
the Department of English Language 
Education, the results of this study can 
provide benefits as a test standard for 
prospective IAIN Ponorogo students so 
that student input is standardized ac-
cording to the English vocabulary size 
students have since the entrance exam 
test. Besides that, it can provide an al-
ternative for institutions, employees, 
lecturers, and students as a modern 
evaluation system at IAIN Ponorogo. 
Based on the description above, the de-

velopment of CAT to measure English vo-
cabulary size with the logistic model in this 
IRT at IAIN Ponorogo is essential. Because 
to speak English fluently, one must have 
sufficient vocabulary. For students of the 
Department of English Language and Tea-
ching, being fluent in English is a skill that 
must be mastered. To find out how much 
vocabulary has been learned, VST is needed. 
So far, at IAIN Ponorogo, the measurement 
of English vocabulary testing is still done 
manually (PBT) with all its drawbacks and 
has yet to be touched by modern evaluation 
systems such as CAT, which can select items 
according to test takers' abilities. In addition, 
the test results will be known immediately 
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after the test stops, thereby saving more time 
for implementation. 

The focus of the problems that will be 
discussed in this study is:  
a. To produce a Computerized-Adaptive 

Test (CAT) program that can measure 
English vocabulary size with a logistic 
model in Item Response Theory (IRT);  

b. To find out how the implementation of 
the CAT program developed in measur-
ing English vocabulary size with the lo-
gistic model in IRT. The product devel-
opment procedure follows the steps pro-
posed by Borg and Gall, including the 
Pressman and Rolston model. The Borg 
and Gall model uses a waterfall flow at 
its development stage. 
 

2. Method 
As previously stated, the main objective 

of this research is to develop a computerized 
test to measure English vocabulary size with 
a logistic model in IRT. This development is 
expected to provide an alternative picture of 
a modern evaluation system at IAIN 
Ponorogo. The development is carried out by 
carrying out several stages of the procedure. 
The product development procedure follows 
the steps proposed by Borg and Gall, 
including the Pressman and Rolston model. 
The Borg and Gall model uses a waterfall 
flow at its development stage (Gall et al., 
1996). 
a. Stage I, Research, and Information 

Collection. The researcher conducted a 
literature review, made observations 
related to identifying the need for 
carrying out English vocabulary testing, 
what kind of test model was used, and 
what the problems encountered during 
the implementation of the test so that it 
was necessary to develop a test that was 
considered appropriate to quickly find 

out the test takers' English vocabulary 
mastery, accurate and safe.  

b. Stage II is Planning. The researcher 
formulates an initial test model to solve 
the problems found in Stage I and 
explores the ease of administering the 
test.  

c. Stage III, Develop a Preliminary Form 
of Product. Researchers design and 
develop test models that are fast, 
accurate, and secure. The test model 
developed is Computerized-Adaptive 
Testing (CAT) and prepares equipment 
to measure product success. At this 
stage, functional testing of the program 
is also carried out, or whether the 
program is functioning as desired by the 
researcher, revising and analyzing it 
until a product is produced that is ready 
to be tested. Functional testing is carried 
out through 2 stages: internal and 
external. The developers/researchers 
themselves carry out internal and 
external testing by IT experts who also 
understand the science of 
measurement/assessment. 

d. Stage IV is Preliminary field testing. 
The researcher applies the test model to 
the actual situation. After the test model 
in Stage III is ready for use, the next 
activity is to try out the test model. The 
trial was carried out according to the 
researcher's scenario. The product was 
randomly applied to lecturers and 
English Language Education students at 
IAIN Ponorogo. In addition, 
observations were made to obtain 
information related to the results/impact 
of using the product. Product testing 
from the user side, namely:  
1) The first user, namely a lecturer at the 

Department of English Language and 
Teaching at IAIN Ponorogo with 
alpha testing, and  
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2) The last user, namely students at the 
Department of English Language and 
Teaching at IAIN Ponorogo with beta 
testing. The test is in the form of 
product verification and validation.  

e. Stage V is the Main Product Revision. 
Researchers make product 
improvements after the product is 
applied or tested in the field. This 
improvement is done if results show that 
it could be more optimal during 
implementation.  

f. Stage VI, Main Field Testing. 
Researchers use products that have been 
repaired in class. The product is applied 
in a class by re-involving English 
Language Education students at IAIN 
Ponorogo. In this case, data collection 
was again carried out with various 
instruments and analysis of the collected 
data.  

g. Stage VII is Operational Product 
Revision. The researcher again made 
product improvements based on the trial 
results in Stage VI concerning the 
results of the analysis of the data 
collected.  

h. Stage VIII is Operational Field Testing. 
Researchers reuse products that have 
undergone improvements in Stage VII 
in class. The product is applied in the 
classroom by involving the Department 
of English Language and Teaching 
students at IAIN Ponorogo. Further-
more, data were collected with various 
instruments and analyses of the 
collected data. 

i. Stage IX is the Final Product Revision. 
Researchers make final improvements 
or product improvements.  

j. Stage X is Dissemination and 
Implementation. Researchers report 
products refined in Stage IX from 
several previous trials. Once reported, 

the product is ready to be implemented 
on a broader scale, which is in this case. 

 
a. Subject 

The subjects in the trial in this study 
were lecturers and students of the 
Department of English Language and Tea-
ching, IAIN Ponorogo, Academic Year 
2022/2023. The selection of trial subjects 
was conducted using the Purposive Cluster 
Sampling Technique, namely the selection of 
trial samples based on specific 
considerations or objectives. Given that the 
products developed in this study are general 
and intended for all students, both those with 
high and low abilities, this trial was 
conducted on students of the English 
Language Education Department, IAIN 
Ponorogo, in the final semester to represent 
high-ability students and early semester 
students to represent students low ability. 

 
b. Data Collection Technique 

Data collection techniques for product 
development use:  
1) Observations regarding the identifi-

cation of needs; 
2) A questionnaire regarding the comple-

teness and accuracy of the CAT 
function; and  

3) Documentation regarding the test's 
material, form, and model. 
 

c. Data Analysis Technique 
The data analysis technique used in this 

study is descriptive quantitative, and 
evaluative. This data analysis technique is 
applied because it is optional to test the 
hypothesis. To answer the formulation of the 
problem, the researcher tested the feasibility 
of the CAT program, which was used to 
evaluate the ability to master vocabulary size 
with a computerized test.  
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1) Conduct a qualitative analysis to deter-
mine the validity of the content analyzed 
by experts. 

2) Analysis of the characteristics of the 
items using the Logistics Model 1 
Parameter to determine the difficulty 
level of the items to be entered into the 
CAT question bank. 

3) Descriptive analysis related to 
respondents' responses to the 
effectiveness of the CAT program 
performance in evaluating vocabulary 
size mastery skills with computerized 
tests, with the criteria:  
a) Operational or usage performance; 
b) Display performance; 
c) Relevance of test material, and 

usability. 
 

3. Result and Discussion 
The product developed in this study is a 

test program to measure English vocabulary 
size using computer assistance through the 
Item Response Theory (IRT) algorithm, 
logic, and statistics to select items/items 
based on the responses of the test takers 
according to the abilities of the test takers. 
Various calculations related to person 
parameters and item parameters here are 
carried out through the mechanism of a 
computer program. The development of a 
computerized test to measure English 
vocabulary size with the logistic model in the 
Item Response Theory (IRT) is expected to: 

a. be able to be used as a benchmark for 
students' English proficiency 
(vocabulary mastery) so that students 
know their initial abilities now that they 
can increase awareness to improve their 
English skills 

b. be able to provide information related to 
the results of data analysis and 
evaluation in detail regarding the 
English vocabulary size of students so 
that lecturers can plan language learning 
programs that are suitable for students. 

c. be able to provide benefits as a test 
standard for prospective students of 
IAIN Ponorogo so that student input is 
standardized according to the English 
vocabulary size students have since the 
entrance exam test. Besides that, it can 
provide an alternative for institutions, 
employees, lecturers, and students as a 
modern evaluation system at IAIN 
Ponorogo. 
To realize these expectations, in this 

study, an IRT-based CAT was developed 
based on the procedure described in the 
research methods section. 
 
a. CAT Program Development to 

Measure English Vocabulary Size 
The CAT Program Development Stage 

for Measuring English Vocabulary Size in 
Table 1, can be described as follows. 

 
Table 1. CAT Program Development Stage 

Stage Description Objective 

I literature review Identification of needs for the implementation of English vocabulary testing. 

II Planning Formulate an initial test model to solve the problems in the first stage and 
explore the ease of the test. 

III Develop a Preliminary 
Form of Product 

Design systems and develop test models that are fast, accurate, and secure. 

IV Preliminary field testing Carry out the application of the test model in real situations. 
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Stage Description Objective 

V Main Produt Revision Make product improvements after the product is implemented or tested in the 
field. 

VI Main Field Testing Test the improved product in class. 

VII Operational Product 
Revision 

Again, to make product improvements based on the results of the trial in the 
sixth stage regarding the results of the data analysis. 

VII Operational Field Tes-
ting 

Reuse products that have undergone improvement in the seventh stage in the 
classroom. 

IX Final Product Revision Perform final repairs or product enhancements. 

X Dissemination and 
Implementation 

Reports a product refined in the ninth stage from several previous trials. 

 
1) Stage 1 

In the first stage, the researcher 
conducted a literature review, made 
observations related to identifying the need 
for carrying out English vocabulary testing, 
what kind of test model was used, and what 
the problems encountered during the 
implementation of the test so that it was 
necessary to develop a test that was 
considered appropriate to find out the test 
takers' English vocabulary mastery quickly, 
accurately and safely. In the first stage, a 
needs analysis is carried out to identify the 
need for the implementation of English 
vocabulary testing, what kind of test model 
is used, and what are the problems 
encountered during the implementation of 
the test so that it is necessary to develop a 
test that is considered appropriate to find out 
the test takers' English vocabulary mastery 
quickly. Accurate and safe. Identification of 
needs is carried out by researchers using 
observation sheets. 

 
2) Stage 2 

Then in the second stage, Planning is 
carried out, where the researcher formulates 
an initial test model to solve the problems 
found in the first stage and explores the ease 
of carrying out the test. The product 
developed in this study is a test program 

(CAT) to measure English vocabulary size 
using computer assistance through the Item 
Response Theory (IRT) algorithm, logic, and 
statistics to select items/items based on the 
responses of test takers according to the 
participants' abilities. The tests of various 
calculations related to person parameters and 
item parameters here are carried out through 
the mechanism of a computer program. This 
IRT-based computer-assisted measurement 
system (CAT program) was developed by 
involving 3 interrelated parties. The first is 
that the lecturers developing this system are 
interested in measuring students' (test takers') 
vocabulary skills/mastery. The second is the 
students (test takers) who are interested in 
measuring their vocabulary skills/mastery in 
the development of this system. The third is 
the developer/researcher who makes the 
system so that it can be used by lecturers and 
students (test takers). In this case, the 
following third party in the CAT program is 
called admin. 

 
3) Stage 3 

The third stage is to Develop a 
Preliminary Form of Product. Researchers 
design systems and develop test models that 
are fast, accurate, and secure. The test model 
developed is Computerized-Adaptive Testing 
(CAT) and prepares equipment to measure 
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product success. Functional testing of the 
program is also carried out at this stage or 
whether the program is functioning as 
desired by the researcher, revising and 
analyzing it until a product is produced that 
is ready to be tested. Functional testing is 
carried out through 2 stages: internal and 
external. The developers/researchers carry 
out internal and external testing by IT 
experts who also understand 
measurement/assessment. 

System design is applying various 
techniques and system principles (CAT 
program). The goal is to clearly define the 
components and system development 
process to make it easy to implement. The 
CAT system determines the level of 
difficulty of the items to be given to the test 
takers based on the responses of the test 
takers' answers to the items previously given. 
If the answer to the previous item is wrong, 
then the difficulty level of the question in the 
next item will be lower (down) than the 
difficulty level of the previous item. 
However, the CAT system will increase the 
difficulty level of the following item if the 
test taker's response to the previous item is 
correct. The data from the test results can 
then be used to determine the category of 
ability/vocabulary mastery of the test takers. 
Mastery of English vocabulary is used to 
classify the test takers' abilities. Mastery of 
English vocabulary is good if the value of ϴ 
≥ 2. Mastery of English vocabulary is 
sufficient if the value of ϴ ≥ 1 to ϴ < 2. 
Mastery of English vocabulary is poor if the 
value of ϴ < 1. 

After the system design is carried out, 
then the system development (CAT program) 
is carried out. At this stage, the program 
commands are written using a programming 
language and program commands for 
database access. The language used to write 

the program is PHP, and the database uses 
MySQL. 

Implementation into program commands 
is written using standard rules. These 
commands are, from now on, referred to as 
scripts. The script is based on the design 
described in the design section of data flow 
diagrams, flowcharts, and program display 
designs. There are two things in the 
implementation section:  
a) The stage of writing program scripts and  
b) The display of program results.  

A program script is a sequence of 
commands written using a specific language 
(computer language) arranged so a computer 
can understand, implement, and understand 
it. Based on the script or program code that 
has been made, the program is compiled into 
a single unit, run, and adjusted so that the 
display of the program results as expected. 

The IRT-based CAT program was tested 
through 2 stages, namely, first testing by 
internal parties. After passing the internal 
test (with various revisions), external parties 
carried out testing. The developers/ 
researchers themselves carry out internal and 
external testing by IT experts who also 
understand psychometrics. In this study, 
external testing was carried out by 
Information Technology experts with 
expertise in the Assessment and Evaluation 
of Vocational Learning. This test is used to 
test the functional program or whether the 
program is functioning as desired by the 
researcher. This test intends to trace errors 
(debugging) of programs made. The 
sequence of internal tests is as follows: 
a) Testing the accuracy of instructions or 

command sentences (syntax errors), 
b) Testing the accuracy of the process 

when the program is run or executed 
(run time error/ running error), 

c) Testing the accuracy of program results 
when executed (logic error), and 
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d) Product verification and validation 
(black box testing). 
The examiner carries out the four 

sequences continuously until the program is 
complete. 

 
4) Stage 4 

The fourth stage is Preliminary field 
testing. The researcher applies the test model 
to the actual situation. After the test model in 
the third stage is ready for use, the next 
activity is to try out the test model. The trial 
was carried out according to the researcher's 
scenario. The product was randomly applied 
to lecturers and English Language Education 
students at IAIN Ponorogo. In addition, 
observations were made to obtain 
information related to the results/impact of 
using the product. Product testing from the 
user side, namely:  

a) The first user, namely the lecturer at the 
Department of English Language and 
Teaching at IAIN Ponorogo with alpha 
testing; 

b) The last user, namely students at the 
Department of English Language and 
Teaching at IAIN Ponorogo with beta 
testing. The test is in the form of product 
verification and validation. 
Alpha testing is used to test the 

effectiveness of product performance (IRT-
based CAT program) at an early stage. Alpha 
testing was conducted using a questionnaire 
given to 7 lecturers of the Department of 
English Language and Teaching at IAIN 
Ponorogo. The data was taken after the 
lecturer tried the CAT program and used it 
according to his authority. 

 

 
Information: 

 A score of 0 to a score of 1 means inferior. 
 A score of > 1 to score 2 means less. 
 A score of > 2 to score 3 means good. 
 A score of > 3 to 4 means excellent. 

Figure 1. Lecturer's Response Regarding the Effectiveness of CAT 
 

Based on Figure 1, the lecturer's 
response score related to the effectiveness of 

the product after the lecturer carried out the 
testing (Alpha testing) of the developed CAT 
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for each aspect was in the range of > 3 to 4, 
which means that, in general, the lecturer 
considered that the effectiveness of the 
developed CAT was already excellent. For 
aspects of operational performance or use of 
the program, the average score is 3.457, 
which means that the lecturer considers this 
program excellent. The average score for the 
display performance aspect is 3.125, which 
means that the lecturer considers the 
appearance of the CAT program to be very 
good, but the score for this aspect is the 
lowest compared to other aspects. 

Therefore the developer/researcher still 
needs to make more improvements so that it 
looks more attractive and easy to use. For the 
relevance aspect of the test material, the 
average score is 3.524, which means that the 
lecturer considers the relevance of the test 
material to be very good. For the usefulness 
aspect, the average score is 3.8, which means 
that the lecturer considers the usefulness of 
this program to be very good. The score for 
this aspect is the highest compared to other 
aspects. Lecturers and institutes. At a 
minimum, it can provide information related 
to the results of data analysis and detailed 
evaluation of the student's English 
vocabulary size so that the lecturer can plan 
language learning programs that are suitable 
for students and, in the future, can provide 
information regarding the results of detailed 
data analysis and evaluation of the English 
vocabulary size they have. Students so that 
lecturers can plan appropriate language 
learning programs for students. 

Beta testing is carried out to determine 
the performance of the CAT program in 
predicting student abilities through the items 
worked. Previously, in the CAT program, 
item items (question bank) had been entered 
with an estimated difficulty level using 
Program R 4.2.1. Beta testing shows that the 
CAT program can correctly predict students' 

abilities (final theta) and can adequately 
convert the final theta into vocabulary size 
(vocabulary size). 
 
5) Stage 5 

Next, the fifth stage is the Main Product 
Revision. Researchers make product 
improvements after the product is applied or 
tested in the field. This improvement is done 
if the results show that it could be more 
optimal during implementation. Based on the 
lecturer's response scores related to product 
effectiveness after the lecturer tested (Alpha 
testing) the developed CAT, for each aspect, 
it was in the range of > 3 to 4, which means 
that, in general, the lecturer considered that 
the developed CAT had excellent 
effectiveness. The average score for the 
display performance aspect is 3.125, which 
means that the lecturer thinks that the 
appearance of the CAT program is excellent, 
but the score for this aspect is the lowest 
compared to other aspects. One suggestion 
related to the performance aspect of the 
lecturer representatives is: 

 
"When you open it for the first time, the font 
size looks small, so you have to pinch the 
zoom to increase the font size, or was CAT 
originally for computer/laptop sizes? So the 
main screen is huge, and the text looks 
small." 
 
Besides that, some provide suggestions 

regarding the display menu, such as: 
 
"The complete operational support menu 
might be able to add back, next, or number 
selection buttons/question numbers so that 
when someone presses, and a question is 
missed, it can still be done and not lost, and 
maybe the participant can add a display 
feature for numbers that have been done or 
haven't been done." 

 



 

 
Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920x, e-ISSN 2656-2804 

Vol. 5 (3) (2023) 277-294 

288 
 

Development of a Computerized-Adaptive Test to Measure English Vocabulary Size with IRT 

 

Therefore the developer/researcher still 
needs to make further improvements 
according to the suggestions of the lecturers 
so that it looks more attractive and easier to 
use. 

 
6) Stage 6 

The sixth stage is Main Field Testing. 
Researchers use products that have been 
repaired in class. The product is 
implemented in the classroom by randomly 
re-involving the Department of English Lan-
guage and Teaching students at IAIN 
Ponorogo. In this case, data collection was 
again carried out with various instruments 
and analysis of the collected data. 

At this stage, where students evaluate 
the effectiveness of the CAT program, 
improvements still need to be made and 
require special attention because students are 
the primary users of the CAT program. With 
this improvement, the ability score produced 
by the CAT program is expected to be the 
actual student ability score without being 
influenced by the error factors of the CAT 
program being developed. 
 
7) Stage 7 

The seventh stage is the Operational 
Product Revision. The researcher again made 
product improvements based on the trial 
results in the sixth stage concerning the data 
analysis.  
 
8) Stage 8 

In the eighth stage, namely Operational 
Field Testing, researchers reuse products that 
have undergone improvements in the seventh 
stage in the classroom. The product is 
applied in a class by randomly involving the 
Department of English Language and Tea-
ching students at IAIN Ponorogo. 
Furthermore, data were collected with 
various instruments and analyses of the 

collected data. Here the recap of the test 
results shows that the CAT program can 
perform its functions properly. Students 
again evaluate the effectiveness of the CAT 
program; improvements still need to be made 
so that the developed CAT program is more 
accessible for students. With this continuous 
improvement, the developed CAT program 
will be even better and more valuable. 
 
9) Stage 9 

The ninth stage is the Final Product 
Revision, where the researcher makes final 
or product improvements.  
 
10) Stage 10 

Next, the tenth stage is Dissemination 
and Implementation. At this last stage, the 
researcher reports a product that has been 
perfected in the ninth stage from several 
previous trials. Once reported, the product is 
ready to be implemented on a broader scale. 

The last product produced is a 
Computerized-Adaptive Testing (CAT) 
program to measure English vocabulary size 
with a logistic model in Item Response 
Theory (IRT). With the following 
specifications: 
a) The implementation of the adaptive 

system can be seen in the system's 
ability to change the item questions in 
each vocabulary proficiency/mastery 
test. Based on this, it can also be seen 
that the questions have IRT parameters 
changing according to the test takers' 
answers. In the resulting CAT program, 
the test will stop if the estimated ability 
of the test takers is known. 

b) The calculation of the accuracy level of 
the CAT program developed here is 
based on the Standard Error (SE) 
estimate. The SE value will decrease as 
the number of question items submitted 
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to the test takers. The test can stop when 
the Standard Error (SE) is near 0.01. 

c) The developed CAT program stores 
answer data and information on 
selecting questions based on parameter 
calculations. An analysis table of 
answers can be compiled, showing 
changes in test takers' abilities. Based on 
the table, it can be seen whether the item 
questions are better than the participants 
or vice versa, and the indicator is the test 
takers' final ability (theta). 

d) The CAT program for measuring 
English vocabulary size with the logistic 
model in the resulting Item Response 
Theory (IRT) can provide an alternative 
picture as a modern evaluation system at 
IAIN Ponorogo. 

 
b. Implementation of the CAT Program 

to Measure English Vocabulary Size 
After the last repair or improvement of 

the product with several previous trials, the 
product is ready to be implemented on a 

broader scale. Semester 7 students of the 
Department of English Language and Tea-
ching at IAIN Ponorogo are the subjects who 
will be involved as test takers, to be subject-
ed to VST using the CAT produced in this 
study. For the final semester of the De-
partment of English Language and Teaching 
students in semester 7, fluency in English is 
a skill that must be mastered. By being fluent 
in English, the competitiveness of human 
resources will increase so that opportunities 
to reach higher career levels will also in-
crease, even reaching international career 
levels. To speak English fluently, one must 
have sufficient vocabulary. Therefore, here 
we will see how the ability/ mastery of the 
vocabulary of 7th-semester students major-
ing in English Language and Teaching at 
IAIN Ponorogo with the CAT program was 
produced in this study. The following is a 
summary report on the number of English 
vocabulary owned by Semester 7 students 
majoring in English Language and Teaching 
at IAIN Ponorogo in Figure 2. 

 

	
Figure 2. Basic Statistics and Graphical Summary for Total Vocabulary 

Summary Report for Total Vocabulary 
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The results of exploratory data on the 

number of English vocabulary owned by 
Semester 7 students majoring in English 
Language and Teaching at IAIN Ponorogo 
based on the Basic Statistics and Graphical 
Summary Figure for the Total Vocabulary 
below show that the average is 11,225 with 
the lower limit of the confidence interval 
being 11,044 and the upper limit being 
11,405. However, of course, this average 
value cannot be used to conclude that all 

Semester 7 students majoring in English 
Language and Teaching at IAIN Ponorogo 
have moderate vocabulary mastery. The low-
est number of vocabulary owned by Semes-
ter 7 students majoring in English Language 
and Teaching IAIN Ponorogo was 9470, 
while the highest number of vocabulary 
owned by Semester 7 students majoring in 
English Language and Teaching IAIN Pono-
rogo was 12,230. 

 

 
Figure 3. Pie Chart on Distribution of Semester 7th Semester Student Vocabulary Mastery Levels 
 
The distribution of data on the number 

of vocabulary students in semester 7 of the 
Department of English Language and Tea-
ching at IAIN Ponorogo in Figure 3 has a 
left-slant of -0.50091. There are 7th-semester 
students of the Department of English Lan-
guage and Teaching at IAIN Ponorogo with 
a low vocabulary count of < 10,000, but the 
number is less than those with a total vocab-
ulary of ≥ 10,000. 

Total vocabulary of semester 7 of the 
Department of English Language and Tea-
ching students at IAIN Ponorogo (in per-
centage) based on the category of total vo-
cabulary. Sixteen students (15%) had a total 

vocabulary of <10,000, and 93 students 
(85%) had a total vocabulary of ≤ 10,000. 
This phenomenon shows that there are still 
quite several 7th-semester students who need 
special attention from the Department of 
English Language and Teaching at IAIN 
Ponorogo because the average native speaker 
of English has a vocabulary of 20,000 words, 
so to be on par with native speaker abilities, 
semester 7 students of the Department of 
English Language and Teaching at IAIN 
Ponorogo still really need to improve their 
vocabulary mastery.  

As shown in the Pie Chart for the Per-
centage of Vocabulary Amount above, the 
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distribution of the total vocabulary of the 
7th-semester of the Department of English 
Language and Teaching students at IAIN 
Ponorogo has a reasonably high variance, 
namely 903,770. Therefore, in the future, it 
is necessary to carry out an analysis to find 
out the characteristics of the 7th-semester 
students of the Department of English Lan-
guage and Teaching at IAIN Ponorogo that 
cause this high diversity so that in the future, 
it can be included as a policy to increase the 
vocabulary size of the Department of English 
Language and Teaching students at IAIN 
Ponorogo so that the competitiveness of hu-
man resources increases and can even com-
pete internationally. 

Based on the description above, the fin-
dings of this study are, 1) the CAT program 
has Item Response Theory (IRT) parameters 
that can change according to the test takers' 
answers, and the test will stop if the estima-
ted ability of the test takers is known (Stan-
dard Error/SE close to 0.01), and 2) with the 
application of the CAT program it can be 
seen that the total vocabulary of English 
Language and Teaching Department students 
is still <20,000.  

Based on these findings, this study im-
plies that for students' vocabulary mastery to 
be on par with native speakers' abilities, the 
English Language and Teaching Department 
needs to evaluate the learning process and 
determine a particular program to increase 
student vocabulary. 

Based on the development of the CAT 
program that has been carried out, several 
suggestions can be written down for further 
research. 
1) System application can be done using 

more VST question packages, not lim-
ited to 2 packages as used in this study, 
so the tested questions are even more 
prosperous. 

2) In the question bank for the CAT pro-
gram, items on vocabulary questions 
have been entered with varying difficul-
ty levels. Therefore, the developed CAT 
program needs to be tested on test takers 
whose abilities vary (high to low) to ob-
tain more accurate person parameter re-
sults. 

3) Parameter items in this study still use 
only 1 parameter (level of item difficul-
ty). It is better for further research to use 
more parameters such as discriminant 
(2PL) or guessing (3PL) so that the data 
analysis process and discussion can be 
even more detailed. 

4) In further research, it is recommended to 
keep using the most modern devic-
es/platforms because the application on 
a newer system will make it easier for 
users to operate it on devices commonly 
owned by many people. 

 
4. Conclusion 

After developing the CAT program, se-
veral conclusions can be drawn The final 
product produced is a Computerized-
Adaptive Testing (CAT) program to measure 
English vocabulary size with a logistic mod-
el in Item Response Theory (IRT). The im-
plementation of the adaptive system can be 
seen in the system's ability to change the 
item questions in each vocabulary proficien-
cy/mastery test. Based on this, it can also be 
seen that the questions have IRT parameters 
changing according to the test takers' an-
swers. In the resulting CAT program, the test 
will stop if the estimated ability of the test 
takers is known. The calculation of the accu-
racy level of the CAT program developed 
here is based on the Standard Error (SE) es-
timate. The SE value will decrease as the 
number of question items submitted to the 
test takers. The test can stop when the Stand-
ard Error (SE) is near 0.01. The developed 
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CAT program stores answer data and infor-
mation on selecting questions based on pa-
rameter calculations. An analysis table of 
answers can be compiled, showing changes 
in test takers' abilities. Based on the table, it 
can be seen whether the item questions are 
better than the participants or vice versa, and 
the indicator is the test takers' final ability 
(theta). The CAT program for measuring 
English vocabulary size with the logistic 
model in the resulting Item Response Theory 
(IRT) can provide an alternative picture as a 
modern evaluation system at IAIN Pono-
rogo. 

Based on the application of the CAT 
program to semester 7 students of the De-
partment of English Language and Teaching 
at IAIN Ponorogo, it can be seen that there 
are students who have a low vocabulary 
count of <10,000. However, the number is 
less than those with a total vocabulary of 
≥10,000. This phenomenon shows that some 
7th-semester students need special attention 
from the Department of English Language 
and Teaching at IAIN Ponorogo because 
actually, the average native English speaker 
has a vocabulary of 20,000 words, so to be 
on par with native speaker abilities, 7th-
semester students of the Department of En-
glish Language and Teaching at IAIN Pono-
rogo still really needs to improve his vocabu-
lary mastery.   
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