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DIFFERENCES BETWEEN
COMPUTER-BASED AND
PAPER-BASED ASSESSMENT IN
INCLUSIVE EDUCATION

Davidova Sayyora Sirojiddin kizi
PhD candidate, Department of English linguistics,
The national university of Uzbekistan named after Mirzo Ulugbek,

Abstract: Inclusive education assessment plays a crucial role in ensuring equity, openness and fairness for students with
diverse needs. With the development of digital technologies, computer-based assessment (CBA) is increasingly replacing
traditional paper-based assessment (PBA). This article explores the key differences between CBA and PBA in the context
of inclusive education, focusing on accessibility, flexibility, reliability and student engagement. Using comparative analysis
and a literature review, the study identifies the potential and challenges of each approach. The results suggest that while
paper-based methods remain useful in certain contexts, computer-based assessment provides greater flexibility, integra-
tion of assistive technologies and personalized feedback needed for inclusive education.

Inclusive education; computer-based assessment; paper-based assessment; accessibility; student engage-
ment; digital inclusion.

Annotatsiya: Inklyuziv ta’'limda baholash jarayoni turli ehtiyojlarga ega bo‘lgan talabalarda tenglik, ochiglik va adolatni
ta’'minlashda muhim rol o'ynaydi. Ragamli texnologiyalarning rivojlanishi natijasida kompyuterga asoslangan baholash
(CBA) tobora an’anaviy qog‘ozga asoslangan baholash (PBA)ni sigib chigarmogda. Ushbu magolada inklyuziv ta’lim
kontekstida CBA va PBAning asosiy farglari — kirish imkoniyati, moslashuvchanlik, ishonchlilik va talabalar faolligi nugtai
nazaridan tahlil gilinadi. Qiyosiy tahlil va adabiyotlar sharhi asosida har bir yondashuvning imkoniyatlari va muammolari
aniglanadi. Natijalar shuni ko‘rsatadiki, gog‘ozga asoslangan usullar ayrim holatlarda foydali bo‘lib gqolayotgan bo‘lsa-da,
kompyuterga asoslangan baholash inklyuziv ta’lim uchun zarur bo‘lgan yuqgori darajadagi moslashuvchanlik, yordamchi
texnologiyalarni integratsiyalash va shaxsiylashtirilgan fikr-mulohazalarni ta’'minlab beradi.

inklyuziv ta’lim; kompyuterga asoslangan baholash; qog‘ozga asoslangan baholash; kirish imkoniyati; tala-
balar faolligi; ragamli inklyuziya.
AHHoTaums: OueHKa B UHKIO3VBHOM 06pa3oBaHUM UrpaeT BaxHyl porb B obecneveHun paBeHCTBa, OTKPbITOCTU U
CNpaBeAnnBOCTU ANS CTYAEHTOB C pasnuyHbiMM noTpebHocTAMu. C pasButmemM LMMpPOBbIX TEXHOMOMMIN KOMMbIOTEPHOE
TecTupoBaHue (CBA) BCE akTMBHEE 3aMeHSET TpaaMUMOHHbIE BymakHble hopmbl oueHkn (PBA). B ctatbe paccmatpu-
BatoTCA Kntoyesble pasnuuna mexay CBA n PBA B KOHTEKCTE MHKIO3VMBHOIO 06pa3oBaHNs ¢ akLeHTOM Ha JOCTYNHOCTb,
TMBKOCTb, HAAEXHOCTb N BOBNEYEHHOCTb CTYAEHTOB. Ha OCHOBE CpaBHUTENBbHOIO aHanuaa 1 063opa nMTepaTypbl BbIsiB-
NeHbl MPenMMyLLEECTBA U OFPaHNYEHUS KaXaoro nogxoaa. Pedynbrartel NokasbiBatoT, YTO, HECMOTPS HA COXPaHEHWUE 3Hauu-
MOCTU ByMaxHbIX METOAOB B OTAENbHbIX CUTYaLMsX, KOMMNbIOTEPHOE TECTUPOBaHNE obecrneunBaeT 6onbLLyo rTMOKOCTb,
WHTErpaumio BCNoMoraTenbHbIX TEXHONOMMA 1 NEPCOHaNU3NPOBaHHY0 0BpaTHY0 CBSI3b, HEOOXOAUMYIO AN UHKMHO3MB-
HOro o6pa3oBaHus.

WHKMIO3IBHOE 0OpasoBaHWe; KOMMbIOTEPHOE TECTUPOBaHWE; ByMaXkHOoe TeCTUpOoBaHWe; OOCTYr-
HOCTb; BOBMNEYEHHOCTb CTYOAEHTOB; LMPOBas NHKITO3MS.

Assessment is central to the learning process as it measures student achievement, monitors progress,
and informs instructional decisions. It is not only a tool for evaluation, but also an important mechanism for
promoting learning, motivating students, and ensuring accountability in education systems. In inclusive educa-
tion settings, where students with diverse abilities and needs learn together, assessment plays an even more
important role. It must ensure fairness, accessibility, validity, and reliability so that every student—regardless of
disability, background, or learning style—has an equal opportunity to demonstrate their knowledge and skills.

Traditionally, paper-based assessments (PBAs) have dominated education systems around the world due
to their simplicity, affordability, and familiarity. Paper-based tests are easy to distribute, require minimal tech-
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nological infrastructure, and can be administered in almost any educational setting. However, PBAs also have
limitations, especially in inclusive contexts. For example, students with visual impairments may require Braille
or large-print versions, while students with physical disabilities may depend on scribes, making the process
less independent and potentially intimidating. In addition, PBAs often limit the range of assessment formats to
text-based responses, which may not fully capture the abilities of diverse learners.

This article aims to compare computer-based and paper-based assessments in inclusive education
settings. It highlights their advantages and limitations and evaluates how each method affects the learning
experience of students with disabilities. By analyzing accessibility, adaptability, engagement, fairness, and
practicality, this study contributes to the ongoing debate about how assessment systems can best support
equity and inclusion in diverse learning environments.

This study uses a qualitative comparative approach that combines insights from literature reviews, case
studies, and observational reports in the context of inclusive higher education. The aim is not only to compare
computer-based assessment (CBA) with paper-based assessment (PBA), but also to examine how well each
method aligns with the principles of inclusive education. The methodology is structured around thematic compar-
isons of key indicators that reflect essential dimensions of assessment in different learning environments.

e Accessibility. Accessibility refers to the extent to which assessments provide equal opportunities for
learners with disabilities to demonstrate their knowledge and skills. In CBA, this includes the integration
of assistive technologies such as screen readers, Braille displays, speech-to-text systems, and adjustable
font sizes. In PBA, accessibility often relies on manual accommodations such as Braille test papers, large-
print copies, or human scribes. This measure evaluates the independence, dignity, and equity afforded to
students by each approach.

* Adaptability. Adaptability considers how easily assessment tasks can be adjusted to meet diverse student
needs. CBA supports adaptive testing, multimedia-based tasks (audio, video, graphics), and flexible time
settings. In contrast, PBA is static and fixed, limiting personalization. The study analyzes how adaptability
affects students’ ability to engage with content in ways that leverage their strengths and minimize barriers.

e Engagement. Engagement addresses the extent to which students are motivated, anxious, and actively
involved in assessments. CBA often incorporates interactive formats, instant feedback, and gamified
elements that can enhance engagement. However, students with limited digital literacy or test anxiety may
find technology-based assessments stressful. PBA, while familiar and straightforward, lacks the dynamic
elements that may promote deeper engagement.

¢ Reliability and Fairness. Reliability and fairness concern the accuracy, consistency, and impartiality of
assessment outcomes. While technical issues are possible, CBA minimizes human bias through auto-
mated scoring. PBA, on the other hand, depends on human grading, which can introduce subjectivity and
inconsistency, particularly in open-ended tasks. This comparison evaluates how each method supports
fairness in inclusive settings where equity is critical.

e Practicality. Practicality relates to the feasibility of implementation, including costs, infrastructure, and
teacher preparedness. CBA requires investment in digital devices, internet connectivity, software, and
professional development. PBA is less costly, energy-efficient, and more widely available, particularly in
resource-constrained settings. However, manual adaptations for students with disabilities often demand
additional resources and labor.

By systematically applying these five indicators, the study develops a comparative framework that high-
lights the strengths and weaknesses of both computer-based and paper-based assessments. This method-
ology provides a deeper understanding of how each assessment type supports or hinders inclusive education
and offers a foundation for further discussion and recommendations.

Comparing computer-based assessment (CBA) and paper-based assessment (PBA) across five specific
measures reveals clear differences in how each approach supports inclusive education. CBA demonstrates
significant accessibility benefits by integrating assistive technologies such as screen-reading software for
students with visual impairments, speech-to-text software for those with physical disabilities, and customiz-
able settings (e.g., font size, background color, or extended time options). These features enable students to
participate more independently and with greater dignity, reducing their reliance on external support. In contrast,
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PBA often requires manual adaptations such as braille, large-format text versions, or human scribes. While
effective in some cases, these accommodations are time-consuming, costly, and may unintentionally highlight
differences between students, thereby undermining the principles of inclusion.

CBA is highly adaptable, offering adaptive tests in which the difficulty of questions can be adjusted
in real time based on student responses. It also supports multimedia tasks—videos, audio recordings,
and interactive worksheets—that allow students to demonstrate knowledge in multiple ways. Moreover,
instant scoring and feedback provide students with immediate insights into their performance. By compar-
ison, PBA is static: once published, tests cannot be easily modified or customized, which limits person-
alization. As a result, students with different learning styles may find PBA less responsive to their needs.
Digital platforms often incorporate interactive elements, instant feedback, and visually engaging formats that
reduce test anxiety and increase motivation. For example, drag-and-drop or multimedia-based questions may
feel more engaging than static paper-based tasks. However, students with low digital literacy or limited access
to technology may find CBA uncomfortable, leading to frustration or disengagement. In contrast, PBA is familiar
to most students and requires no technical skills, but it lacks interactive features and can feel monotonous,
reducing motivation.

CBA enhances reliability and fairness by reducing human bias through automated scoring systems. For
objective test formats such as multiple-choice or matching questions, CBA ensures consistency in scoring.
It also provides teachers with detailed analyses that help identify gaps in student learning and development.
Nonetheless, CBA’s reliability is not absolute: technical glitches, connectivity issues, or software errors can
create inequities during assessment. PBA, although free from such risks, relies heavily on human asses-
sors, making it vulnerable to bias, inconsistency, rubric misapplication, or assessor fatigue. From a practical
standpoint, PBA is simpler and less costly to implement because it requires minimal infrastructure and can be
conducted anywhere without electricity, internet access, or specialized devices. This advantage is especially
relevant in resource-poor contexts. However, adapting PBA for students with disabilities (e.g., braille materials
or human scribes) often raises costs and logistical challenges. In contrast, CBA demands significant investment
in digital devices, reliable internet, specialized software, and teacher training. These costs may be prohibitive in
underfunded institutions or rural areas. Yet, once infrastructure is established, CBA streamlines administrative
processes, reduces paper use, and provides long-term efficiencies in data management and feedback delivery.

The findings suggest that CBA has strong potential to improve inclusive education, particularly by
supporting learners with diverse needs through accessible and flexible tools. Notably, CBA aligns closely with
the principles of Universal Design for Learning (UDL). By offering multiple means of representation (text, audio,
video), engagement (interactive and gamified tasks), and expression (written responses, voice input, multi-
media presentations), CBA expands the opportunities for students to demonstrate learning, thereby disman-
tling traditional barriers to participation. PBA, by contrast, remains resource-intensive. Although it requires
minimal infrastructure and can be administered almost anywhere without technological literacy, its limitations
are especially pronounced in inclusive education. Students with visual, physical, or cognitive disabilities often
depend on significant manual accommodations (e.g., braille versions, scribes, or large print), which are expen-
sive, time-consuming, and inconvenient. Furthermore, PBA offers little flexibility in task design and feedback,
reducing its relevance for today’s diverse classrooms. Taken together, the comparison suggests that both
systems have merit, yet neither is sufficient on its own. A blended assessment model-combining the cost-ef-
fectiveness and familiarity of PBA with the innovation, flexibility, and accessibility of CBA—appears most prom-
ising. Such a model could gradually expand digital inclusion while reducing risks of technological exclusion.
For example, institutions could adopt CBA for formative assessment, providing rapid feedback and flexible
learning opportunities, while continuing to use PBA for high-stakes exams in contexts with limited technology
infrastructure.

This study highlights the significant differences between computer-based assessment (CBA) and paper-
based assessment (PBA) in the context of inclusive education. CBA offers substantial advantages in terms of
convenience, flexibility, reliability, and fairness, especially for students with disabilities who rely on assistive
technologies and adaptive assessment tools. It also provides rapid feedback and data-driven insights that
support improvements in teaching and learning. However, its successful implementation largely depends on
technological infrastructure, digital literacy, and financial investment—factors that are not equally accessible in
all educational contexts. The findings suggest that the most effective path lies in hybrid assessment models that
combine the strengths of both approaches. For example, CBA may be prioritized for formative and individual
assessment, while PBA can remain a practical tool for summative or large-scale testing in resource-limited
contexts. This balance ensures both inclusivity and practicality.
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Investments in infrastructure, teacher training, and assistive technology are essential to achieve this vision.
Moreover, assessment policies should be grounded in the principles of equity and universal design for learning,
ensuring that every student—regardless of disability, background, or context—has a fair opportunity to demon-
strate knowledge and skills. Ultimately, the choice between CBA and PBA should be framed as complemen-
tary rather than as replacements: together they can create more equitable, flexible, and inclusive assessment
systems that reflect the diversity of 21st-century classrooms.
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