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Abstrak

This study aims to develop and analyze a computer-based Smart Assessment system integrated with a deep
learning pedagogical approach for assessing the English language skills of junior high school students in Merauke.
The system was implemented using the Quizizz platform as a Computer-Based Test (CBT), incorporating three
core principles of deep learning: meaningful learning, mindful learning, and joyful learning. The research
employed the 4D development model (Define, Design, Develop, Disseminate) and involved 45 junior high school
students during the field implementation phase. Smart Assessment was applied in regular English assessment
activities, enabling students to complete tests digitally while teachers monitored performance and results in real
time. Several challenges emerged during implementation, including limited internet connectivity, differences in
students” digital literacy levels, and teachers’ initial adaptation to technology-based assessment. Despite these
constraints, the system proved effective in facilitating teachers to conduct assessments more efficiently and
accurately, while providing immediate and automated feedback that supported students’ reflective learning
processes. Item quality analysis was conducted using Classical Test Theory (CTT) with the support of RStudio
software. The results demonstrated very high instrument reliability (Cronbach’s Alpha = 0.961). Most test items
were classified as having moderate difficulty, with good to very good discrimination power, and all distractors
functioned effectively. These findings confirm that the developed instrument meets acceptable psychometric
standards for educational assessment. Implementation of Smart Assessment shows strong potential to support
objective, efficient, and engaging English language assessment, while enhancing teachers’ assessment practices
and improving students’ learning experiences. This system offers a practical and innovative solution for English
language assessment in the context of digital and 21st-century education, particularly in remote and border
regions.
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INTRODUCTION

Mastery of English plays a strategic role in facing the challenges of
globalization and the development of a technology-based society in the era of Society
5.0. English not only serves as a means of international communication, but also as a
key to accessing global knowledge and technology (Golzar et al., 2025; Rababah, 2025;
Y. Wang, 2025; Zolfaghari et al., 2025). The demands of 21st-century competencies,
which include critical thinking, creativity, communication, and collaboration (4Cs),

further emphasize the importance of English proficiency starting from junior high
school (Herlinawati et al., 2024; Nurhayati & Suhartini, 2025; Zhang et al., 2024).
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English is positioned as one of the strategic subjects because it plays a role in
equipping students with language skills that support cognitive, affective, and
psychomotor development (Kaprawi, 2017; Pondelikova & Luprichov4, 2025; Siahaan
et al., 2025).

Advances in information technology have driven significant transformation in
education assessment systems, from conventional paper-based methods to computer-
based testing (CBT) (Caro et al., 2026; Rachayu et al., 2026). Computer-based
assessment systems offer various advantages, including speed in data processing,
accuracy in presenting results, and flexibility in applying various forms of tests, both
objective and subjective (Karavidas et al., 2024; Tan, 2021; Q. Wang et al., 2023). CBT
also supports transparency in assessment because it minimizes subjectivity, especially
in objective questions. From a pedagogical perspective, CBT can increase student
motivation to learn because it can be packaged in a more interesting, adaptive form
that is in line with developments in digital technology.

The deep learning approach in education is not only understood as artificial
intelligence technology, but also as a learning paradigm that emphasizes three main
elements, namely meaningful learning, mindful learning, and joyful learning
(Feriyanto & Anjariyah, 2024; Nafi’ah & Farugq, 2025; Suparti et al., 2025). In the context
of English language assessment, meaningful learning is realized through an
assessment system that is capable of providing comprehensive information about the
development of students' competencies, so that the assessment results are not merely
numbers, but also a mapping of strengths and weaknesses to support a more
meaningful learning process. Furthermore, mindful learning is reflected in the
provision of adaptive and reflective automatic feedback, which allows learners to have
metacognitive awareness of their learning progress. Meanwhile, joyful learning is
realized through interactive and enjoyable computer-based assessment designs, so
that the evaluation process is no longer considered a burden, but rather part of a
motivating learning experience. The integration of these three aspects makes deep
learning a potential approach to realizing an assessment system that is innovative,
objective, and relevant to the learning needs of the 21st century.

The quality of test items can be evaluated using Classical Test Theory (CTT), an
analytical approach that is widely used because it is simple, easy to apply, and does
not require complex statistical software (Moreta-Herrera et al., 2025; Rahim et al.,
2025). Through CTT, a number of important indicators can be obtained to assess
question quality, including difficulty index, discrimination index, and distractor
effectiveness (Anselmi et al., 2025; C. Li et al., 2025a; Y. Li et al., 2025). With these
advantages, CTT is considered highly relevant for application in the world of
education. Various previous studies have extensively examined item analysis through
the application of the Classical Test Theory approach. Previous research related to
Classical Test Theory (CTT) has been used in analysis in various fields, especially to
measure the reliability and validity of research instruments (Apino et al., 2024; Chen
et al., 2024; Dogan Keskin et al., 2025; Grau-Gonzalez et al., 2024; Joseph & Fleary,
2024; C. Liet al., 2025b; H. Wang et al., 2025).

Schools in remote regions frequently encounter significant barriers to the
successful implementation of technology-based assessments, such as Computer-
Based Tests (CBT), due to limited internet connectivity, lack of sufficient hardware,
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and low levels of digital literacy among both teachers and students (Firdaus &
Ritonga, 2024). Research has shown that these infrastructural and human resource
constraints remain central obstacles to the adoption of technology in educational
assessment in underdeveloped or geographically isolated areas, affecting institutional
readiness and equity in access to digital learning environments (Nama & Tanggur,
2022). Studies in educational technology underscore that inadequate access to reliable
networks and the necessary digital infrastructure hampers educational inclusion and
the effective use of assessment technologies, particularly in rural settings where
connectivity and device availability are inconsistent (Sulistyowati & Asriati, 2024).
Furthermore, the transition to computer-based systems often demands additional
training and capacity building for educators, who may not be adequately prepared to
integrate such tools into their practice without sufficient professional development
(Hulu, 2023). These challenges are compounded in regions like Merauke, where
geographical isolation and infrastructure gaps can further widen the digital divide,
making tailored solutions for local contexts crucial to realizing the full potential of
CBT and related assessment innovations. Such insights highlight the need for
adaptive, contextually grounded approaches to technology implementation that
address both infrastructure and user competency to ensure equitable access and
meaningful assessment outcomes.

Based on previous research, the main objective of this study is to design and
implement a computer-based Smart Assessment for assessing the English language
skills of junior high school students in Merauke with the integration of deep learning,
which is realized through three main elements, namely Meaningful Learning, Mindful
Learning, and Joyful Learning. This system is expected to provide a more objective,
rapid, and comprehensive evaluation, covering both receptive and productive skills.
In addition, this study aims to demonstrate how a deep learning approach based on
the principles of meaningful learning, mindful learning, and joyful learning can
improve the quality of assessment and the learning experience of students. The results
of this assessment system development are expected to be an innovative solution to
the limitations of conventional assessments, while also contributing to efforts to
improve the quality of English education in Indonesia's border regions in the digital
era and Society 5.0.

Learning Assessment

Assessment is one of the fundamental components for measuring the
achievement of learning objectives and providing relevant information about the
development of student competencies. Assessment in learning is a systematic process
of collecting, analyzing, and interpreting information about student learning
achievements (Dianti et al., 2025; Upiyani et al., 2023). Assessment not only serves to
determine learning outcomes, but also as a basis for decision-making in improving the
learning process (Hamid et al., 2024; Laila Laila et al., 2024; Natasya Lady Munaroh,
2024). Formative and summative functions in assessment, where formative
assessment is used to monitor learning progress on an ongoing basis, while
summative assessment is used to evaluate final achievement (Stufflebeam, 1972).
Thus, these theories emphasize that assessment is an important instrument for
ensuring the achievement of learning objectives.
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Assessment theory emphasizes the principles of validity, reliability,
practicality, and authenticity. Validity is a fundamental aspect that indicates the extent
to which an instrument is capable of measuring the intended competency, while
reliability emphasizes the consistency of assessment results (Bhisma Murti, 2011;
Musyarofah et al., 2021). (Gronlund, 1982) emphasizes the importance of practicality,
namely ease of administration, processing, and interpretation of assessment results.
According to (Hughes, 2011) shows that assessment has a direct influence on the
teaching and learning process. Well-designed assessments can have a positive impact
on students' motivation and learning strategies. Thus, assessment theories emphasize
that effective assessments must fulfill these principles in order to provide an objective,
meaningful, and useful picture for improving the quality of learning.

Quizizz! as an Assessment Tool in Learning

Quizizz is a digital platform developed to support the assessment process in a
more practical, flexible, and efficient manner (Marpaung, 2021). Through the features
provided, teachers can compile evaluation instruments in various forms, such as
multiple choice, true or false, and short answer questions, which can be accessed via
computers and mobile devices (Asmara et al., 2022; Matlan & Maat, 2021). This
characteristic is in line with technology-based assessment theories that emphasize
efficiency, speed, and accuracy in obtaining learning achievement data. Effective
assessment instruments must be able to provide an objective picture of the
achievement of student competencies, and in this context, Quizizz provides an
automatic result processing mechanism that can strengthen the validity and reliability
of the assessment.

In addition, the use of Quizizz makes the assessment process more transparent
and accessible. Real-time learning outcome reports allow teachers to comprehensively
analyze student achievement, while helping students understand their level of
mastery of the material (Degirmenci, 2021; Huei et al., 2021; Ilahi et al., 2025). This is
in line with the basic principles of assessment, which emphasize practicality, clarity of
interpretation of results, and a positive impact on the learning process. Presenting
assessments in an engaging and interactive way can also increase student involvement
and encourage them to perform at their best. Thus, Quizizz not only functions as a
technology-based evaluation tool, but also as a means of supporting effective, relevant
learning that is in line with the educational needs of the 21st century.

Computer Based Test (CBT)

Computer-Based Test (CBT) is a modern form of assessment that utilizes
computer technology in the presentation of questions, management, and processing
of test results (Khairi et al., 2025; Prasetyo et al., 2023; Sultan, 2023). CBT is an
innovation in assessment systems that replaces paper-based tests, which tend to be
more time-consuming and costly (Im et al.,, 2008; Piaw Chua, 2012). The main
advantages of CBT lie in its efficiency, accuracy, and speed in processing test results
(Abdul Gani et al., 2021; Efendi et al., 2021). In addition, CBT also allows questions to
be presented in various interactive formats, such as text, images, audio, and video, so
that students' skills can be measured more comprehensively. This is in line with the
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principles of assessment that emphasize the practicality, validity, and reliability of
assessment instruments.

Furthermore, CBT has important implications for learning quality because it
supports the implementation of more adaptive and flexible assessments (Manurung
et al.,, 2019; Temitayo et al.,, 2013). In addition, CBT can also increase student
motivation because it is more suited to the characteristics of the digital native
generation who are accustomed to using technology. Thus, the implementation of CBT
not only provides practical benefits in terms of efficiency, but also contributes to the
realization of a more modern, transparent, and relevant assessment system for 21st
century education needs.

METHOD

This study uses a research and development approach with the aim of
producing a computer-based English assessment system integrated with deep
learning. The development model used adapts the 4D stages (Define, Design,
Develop, Disseminate). In the Define stage, an analysis of English assessment needs
in junior high schools was conducted. The Design stage included the design of the
Smart Assessment system and the development of test instruments. The Develop
stage involved the creation of a computer-based system and limited testing. The
Disseminate stage was carried out by implementing the system on a wider scale in
schools, while also evaluating its effectiveness in learning.
The research participants consisted of junior high school students in Merauke
Regency. Participants were selected using purposive sampling, which involved
selecting schools and classes that had implemented regular English language learning.
The number of respondents in the trial involved approximately 45 students. In
addition, English teachers were involved as test instrument validators and early users
of the Smart Assessment system.

The main instrument used in this study was a multiple-choice test based on
Quizizz. The test instrument was designed to measure English language skills in the
aspect of reading comprehension based on deep learning, which was realized through
three main elements, namely Meaningful Learning, Mindful Learning, and Joyful
Learning. The test consists of 30 multiple-choice questions with four answer options,
compiled based on the basic competency indicators applicable in the junior high
school curriculum. The Quizizz platform was chosen because it has the advantage of
providing game-based assessment, making it more interesting, interactive, and able
to provide immediate results.

The validity and reliability of the instruments were tested to ensure that the
tests used were able to measure English language proficiency accurately and
consistently. Content validity was obtained through expert judgment by involving
experts who assessed the suitability of the items with the competency indicators and
the representativeness of the material. Furthermore, construct validity was analyzed
using the Classical Test Theory (CTT) approach, taking into account the level of
difficulty, discriminating power, and distractors of each item. The reliability of the
instrument was tested by calculating Cronbach's Alpha coefficient to determine the
internal consistency between items.
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RESULTS AND DISCUSSION

The Quizizz display in the assessment shows each question in a multiple-choice
format with four answer options that students can choose from. Each question is
presented digitally with a timer to manage the time allocated for completion, so that
the evaluation process is more structured. The system automatically corrects answers,
gives scores, and displays results in real time, both in the form of rankings and
individual achievement analyses. The Quizizz display can be seen in Figure 1.
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Figure 1. Quizizz display

The results of item analysis using the Classical Test Theory (CTT) approach
with the help of RStudio software show that each item can be comprehensively
evaluated through several key indicators, namely difficulty level, discriminating
power, distractor effectiveness, and overall test reliability. Item analysis provides a
more in-depth picture of the quality of each item, where the level of difficulty shows
the extent to which the item is able to measure variations in test takers' abilities, while
discriminating power identifies the item's ability to distinguish between high and low
ability test takers. In addition, distractor effectiveness provides information on the
extent to which incorrect answer choices function well in distracting participants who
have not mastered the material, so that it can be determined whether each answer
option works according to its role. The reliability calculation results using Cronbach's
Alpha coefficient also show the level of internal consistency of the instrument used,
which indicates that the test is reliable enough to be used in measuring learning
outcomes objectively. The results of data analysis using Rstudio can be seen in Figure
2 and Figure 3.
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Figure 3. RStudio Analysis Display

Based on the results of reliability analysis using the Classical Test Theory (CTT)
approach in RStudio, a Cronbach's Alpha coefficient value of 0.9610 was obtained,
which is classified as very high. This value indicates that the test instrument has a very
good level of internal consistency, meaning that the items compiled are able to
measure the same construct in a stable and consistent manner. With this very high
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reliability, it can be concluded that the instrument is suitable for accurately and
reliably measuring participants' abilities, and provides confidence that the variation
in scores obtained is due to differences in participants' abilities rather than
inconsistencies in the instrument. The reliability analysis results can be seen in Figure
4.

r .
o0 RStudi
QS -Cr =" - _ | ) Go to file/function + Addins -
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Console Terminal Background Jobs — ﬂ
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# Ambil nilai alpha
alpha <- reliabilitas$alpha

# Interpretasi dengan ifelse
interpretasi <- ifelse(alpha >= 0.80, "Sangat Tinggi",
ifelse(alpha >= @.6@, "Tinggi",
ifelse(alpha >= 0.4@, "Cukup",
ifelse(alpha >= 0.20, "Rendah", "Sangat Rendah"))))

# Buat tabel

tabel_reliabilitas <- data.frame(
Coefficient_Alpha = alpha,
Kategori = interpretasi

)

vVV 4+ 4+ +V VYV + + 4+ V VYV VY

tabel_reliabilitas
Coefficient_Alpha Kategori
0.9610439 Sangat Tinggi

[y

Figure 4. Reliability

Based on the results of the analysis of the difficulty level of the questions
displayed in the RStudio output, out of a total of 30 questions, 6 questions were
classified as “Difficult.” There were 18 questions in the ‘Moderate” category and 6
questions in the “Easy” category. This composition shows that most of the items are
at a medium level of difficulty, which is ideal in test development because it can
provide a good spread of scores and increase the discriminating power between
participants. Meanwhile, the existence of easy and difficult items in proportional
numbers also strengthens the validity of the instrument by covering the variation in
the ability levels of the students. The results of the analysis of the difficulty level of the
items can be seen in Figure 5.
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# Ambil kolom yang diperlukan dari itemReport
tabel_kesukaran <- iA$itemReport[, c("itemName", "itemMean")]

# Tambahkan kolom kategori tingkat kesukaran (berdasarkan proporsi p)

tabel_kesukaran$Kategori <- cut(
tabel_kesukaran$itemMean,
breaks = c(-Inf, 0.30, 0.70, Inf),
labels = c("Sulit", "Sedang", "Mudah")

Figure 5. Level of Difficulty

Based on the results of item discrimination analysis using the Classical Test
Theory (CTT) approach through RStudio software, it was found that all 30 items were
in the “Well Accepted” category, with discrimination values ranging from 0.40 to 0.81.
This indicates that each item has a good ability to distinguish between participants
with high and low abilities. No items were classified as “Rejected” or “Accepted with
Improvement,” so overall, the instrument can be said to have excellent item quality in
terms of discrimination. These findings indicate that the test is able to measure
participants' abilities effectively and proportionally in accordance with the
measurement objectives. The results of the item discrimination analysis can be seen in

Figure 6
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# Tampilkan tabel
tabel_daya_beda
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# Ambil kolom yang diperlukan
tabel_daya_beda <- iA$itemReport[, c("itemName", "pBis")]

# Ubah nama kolom agar lebih rapi
colnames(tabel_daya_beda) <- c("Item", "Daya_Beda", "Kategori™")

Kategori

Diterima
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# Tambahkan kolom interpretasi sesuai kriteria
tabel_daya_beda$Interpretasi <- cut(
tabel_daya_beda$pBis,
breaks = c¢(-Inf, ©.19, 0.29, 0.39, 1.08),
labels = c("Dibuang", "Diperbaiki", "Diterima (Perlu Perbaikan)", "Diterima Baik")

Figure 6. Item discrimination

Based on the results of the distractor analysis using RStudio, it is known that
each item has a relatively proportional distribution of answer choices for options A,
B, C, and D, with a percentage of choices ranging from 4% to 87%. This shows that all
distractors function properly because each option is chosen by a number of
respondents, so that no answer alternative is completely ignored. This condition
indicates that each item is able to attract the attention of respondents in a balanced
manner and does not cause bias towards a particular choice. Thus, it can be concluded
that the distractors in this instrument are effective in measuring participants'
understanding and support the validity of the items as a whole. The results of the
distractor analysis can be seen in Figure 7.
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# Ambil persentase dari kolom 'n' tiap item
tabel_distraktor <- lapply(distraktor, function(x) {
df <- as.data.frame(x)
prop <- round((df$n / sum(df$n)) * 108, @) # hitung persentase
setNames(as.data. frame(t(prop)), df$key) # ubah ke 1 baris, nama kolom = opsi
1 %%
bind_rows(.id = "No_Soal")

# Tambahkan tanda persen
tabel_distraktor <- tabel_distraktor %>%
mutate(across(-No_Soal, ~ paste@(., "%")))

# Lihat hasil
print(tabel_distraktor)

No_Soal A B C D

Iteml 20% 44% 27% 9%

Item2 22% 13% 44% 20%

Item3 9% 7% 80% 4%

Itemd 20% 29% 29% 22%

ItemS 13% 64% 11% 11%

Item6 20% 49% 18% 13%

Item? 9% 80% 9% 2%

Item8 33% 20% 22% 24%

Item9 44% 20% 16% 20%
Iteml@ 20% 44% 27% 9%
Itemll 22% 13% 20% 44%
Iteml2 11% 51% 20% 18%
Iteml3 78% 2% 4% 16%
Iteml4 84% 2% 9% 4%
Iteml5 13% 16% 60% 11%
Iteml6 22% 7% 62% 9%
Iteml7 16% 60% 16% 9%
Tteml8 27% 20% 27% 27%
Tteml9 40% 29% 13% 18%
Item2@ 4% 87% 4% 4%
Ttem2l 24% 40% 27% 9%
Item22 11% 29% 27% 33%
Item23 11% 27% 29% 33%
Ttem24 4% 4% 7% 84%
Ttem25 51% 22% 20% 7%
Ttem26 20% 24% 27% 29%
Item27 56% 22% 18% 4%
Ttem28 11% 16% 58% 16%
Item29 22% 36% 13% 29%
Item3@ 51% 22% 16% 11%
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Figure 7. Distractors

The results of this study reinforce the findings of various previous studies that
confirm the effectiveness of the Classical Test Theory (CTT) approach in evaluating
the quality of assessment instruments. The Cronbach's Alpha reliability value of 0.961
indicates that the instrument has very high internal consistency, in line with the results
of the study (Apino et al., 2024; Chen et al., 2024) which shows that CTT is capable of
producing stable reliability measures in various educational assessment contexts. The
distribution of difficulty levels, which is dominated by the moderate category, is also
in line with research findings (Rahim et al., 2025) which confirms that a balanced
proportion of easy, medium, and difficult questions will improve the test's ability to
comprehensively describe the variation in students' abilities. The discriminating
power of all items is in the good to very good category, indicating that each item
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functions effectively in distinguishing between high- and low-ability participants, as
found in (Dogan Keskin et al., 2025, C. Li et al., 2025) which emphasizes the
importance of item discrimination in ensuring the construct validity of an instrument.
The results of the distractor analysis show that all distractors function optimally, with
a proportional distribution of answer choices among participants. This supports the
research (Grau-Gonzalez et al., 2024; Moreta-Herrera et al., 2025) which explains that
the effectiveness of distractors plays an important role in reducing bias and increasing
the validity of test items. The results of this study indicate that the application of a
computer-based Smart Assessment system integrated with CTT analysis is not only
effective in producing valid and reliable instruments, but also in line with modern
assessment trends that emphasize objectivity, efficiency, and integration with digital
technology.

The results of item analysis using the Classical Test Theory (CTT) approach
have important implications for assessment practices in schools, particularly in
supporting teachers to develop more effective and objective test instruments. The
analysis shows that the majority of test items fall into the moderate difficulty category,
which is considered ideal for identifying differences in students” ability levels. Items
with moderate difficulty enable teachers to distinguish students who have mastered
the material from those who still require additional support, thereby providing more
accurate information for instructional decision-making. Furthermore, the good to very
good discrimination indices indicate that the items function effectively in
differentiating high- and low-performing students, which contributes to a fairer and
more reliable evaluation process. From a practical perspective, these findings guide
teachers in revising or retaining test items based on empirical evidence rather than
subjective judgment. In addition, the results of the distractor effectiveness analysis,
which show that all answer options function properly, help teachers design more
plausible incorrect alternatives, reducing guessing behavior and increasing the
validity of the assessment. By utilizing item analysis results from CTIT, teachers can
continuously refine their assessment instruments, ensuring that the questions used are
aligned with learning objectives, accurately reflect students’ competencies, and
support more meaningful feedback for improving teaching and learning processes.

CONCLUSION

This study successfully developed a computer-based Smart Assessment system
integrated with a Deep Learning approach through three main elements: Meaningful
Learning, Mindful Learning, and Joyful Learning. This system is designed to support
the English language learning evaluation process at the junior high school level in a
more objective, efficient, and adaptive manner to the needs of students in the digital
age. The results of the analysis using the Classical Test Theory (CTT) approach
through RStudio software show that the assessment instrument has excellent quality,
with high reliability (a = 0.961), a proportional distribution of difficulty levels, strong
item discrimination, and effective distractors. This confirms that the developed
instrument is suitable for measuring students' English language proficiency in a valid

and reliable manner.
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