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ABSTRACT

FAHIM is a web-based platform application that helps higher education instructors design fair, outcomes-
aligned assessment in minutes. Its core innovation is the tight coupling of a reusable Question Bank tagged by
subject, question type, difficulty, Bloom’s level, vocabulary/CEFR tier, and marks with an intuitive drag-and-
drop Paper Builder and instant analytics. The app also features an in-app guidance to support users in
developing items, drafting question stems and options, and a scoreboard with badges gamifies contribution by
tracking progress against peers and celebrating milestones. The app reduces preparation time and provides
better balance across difficulty and cognitive levels, clearer alignment to outcomes, and greater transparency
for moderation. The gamified scoreboard drives engagement and continuous improvement, while Al assistance
lowers the learning curve. Together, FAHIM turns exam design into repeatable, data-informed practice rather
than a last-minute craft and demonstrates how metadata, lightweight analytics, and an embedded Al assistant
can advance accuracy, clarity, and consistency in higher education assessment.

Keywords: question bank, assessment design, educational analytics, quality assurance, higher education

INTRODUCTION

In higher education, the assessment process is integral to educational quality, demanding a robust approach to
ensure validity, reliability, and fairness. These core principles underpin the efficacy and credibility of
assessments. Validity refers to the extent to which an assessment accurately measures what it is intended to
measure, ensuring alignment with learning outcomes and objectives (Flores et al., 2014). This involves using
clear and relevant criteria, such as rubrics that delineate specific expectations and standards for student
performance, providing a clear roadmap for both educators and learners (Ragupathi & Lee, 2020). Reliability
is concerned with the consistency of assessment results across various contexts and different groups of
students. This principle ensures that an assessment produces similar outcomes under consistent conditions and
techniques (O’Neill, 2017).

Cognitive rigor, as exemplified by Bloom's taxonomy, plays a vital role in promoting higher order thinking by
encouraging educational activities that move beyond basic recall of information to more complex processes
such as application, analysis, synthesis, and evaluation. Bloom's taxonomy provides a structured framework
that helps educators design curriculum and assessments with clear learning objectives that foster critical
thinking and problem-solving skills. This taxonomy is particularly important for developing students' abilities
to apply knowledge in new contexts and to engage in reflective learning, which are essential components of
higher-order thinking (Bissell & Lemons, 2006; Zaidi et al., 2018).

In relation to language assessment, the Common European Framework of Reference for Languages (CEFR)
serves as a critical benchmark. It provides a standardised framework that outlines language proficiency levels
from Al to C2, thereby facilitating the measurement and comparison of language skills across different
contexts. The CEFR sets clear standards for what learners are expected to attain at each proficiency level,
promoting consistency and transparency in language assessment and curricula. This helps educators and testing
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agencies design assessments that accurately reflect a learner's language abilities, ensuring a comprehensive
evaluation of linguistic skills (Gaillat et al., 2021; Wisniewski, 2017).

Problem Statement

Poor assessment design significantly affects both student learning outcomes and equity. Traditional assessment
methods have often been criticized for their inability to accommodate the diverse learning needs, values, and
preferences of students, leading to disengagement and poor learning outcomes (Smith et al., 2024).
Inappropriate assessment tasks that do not align with contemporary learning theories may further exacerbate
these issues, failing to promote equity despite the intentions to do so (Kang & Furtak, 2021).

To make matter worse, instructors often resort to ad hoc or last-minute assessment design due to various
systemic and practical challenges. One primary issue is the lack of sufficient time and resources for thorough
planning and development of assessments. Educators frequently face time constraints due to their numerous
responsibilities, including class preparation, student support, and administrative duties, leaving little
opportunity for careful assessment design (Cheng et al., 2004; Kerneza & Zemljak, 2023).

Educators under pressure often have to produce assessments quickly, which might not thoroughly align with
the intended learning goals. The absence of appropriate digital tools and technologies to aid in assessment
design exacerbates this issue, as these tools can facilitate better alignment through automation and
standardisation of content (Akintayo et al., 2024). This misalignment can undermine the validity and reliability
of the assessment outcomes, skewing data on student performance and impairing the ability to make informed
decisions on student progress and curriculum effectiveness (Brown, 2022).

Furthermore, educators may lack adequate support systems and collaborative frameworks that encourage
sharing best practices and innovative approaches in assessment design. Structural deficiencies such as limited
collaboration opportunities can prevent teachers from leveraging peer insights and experiences to enhance their
assessment strategies (Perry et al., 1999), with increasing challenges in digital assessment (Viberg et al., 2024).

Constructive alignment, a framework that aligns learning activities and assessments with intended learning
outcomes requires that the assessments directly measure the skills or knowledge described by the learning
outcomes, thus ensuring clarity and purpose in educational tasks (Ali, 2018; Biggs & Tang, 2014).
Strategically aligning learning outcomes with assessments is directly related to Sustainable Development Goal
4 (SDG 4), by fostering educational environments where assessments are used to truly reflect and achieve
intended educational aims, thereby enhancing educational quality and providing all students with the
opportunity to succeed (Volkov, 2023).

Language demands, particularly as defined by frameworks like the Common European Framework of
Reference for Languages (CEFR), significantly influence the accessibility and fairness of assessments by
standardising language proficiency descriptions, enabling assessments to be aligned to these levels. For
instance, the CEFR provides a guideline for designing language tests that assess speaking, listening, reading,
and writing skills, which can contribute to fairness by maintaining consistency across various test formats
(Baharum et al., 2021).

In Malaysia, educators were found to lack knowledge on how to integrate CEFR into teaching practices (Uri,
2025). Issues were raised on the need to normalise academic practice to improve the CEFR-aligned
educational program (Lee et al., 2022).

Thus, systemic improvements, such as better tools for assessment design and more comprehensive training for
educators, can mitigate these issues and foster more accurate and meaningful alignment between learning
outcomes and assessments. With these goals in mind, the aim is to develop an application with the following
objectives:
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Objectives

1. To enhance the alignment between learning outcomes and assessment items in higher education by
leveraging a metadata-rich, reusable question bank tagged with Bloom’s cognitive levels, difficulty, and
CEFR-based vocabulary tiers, thereby supporting educators in designing valid, transparent, and
inclusive assessments.

2. To improve the efficiency, consistency, and pedagogical quality of assessment design through an
integrated web-based platform that combines intuitive drag-and-drop authoring, Al-assisted item
development, real-time analytics, and gamified engagement mechanisms.

PRODUCT DESCRIPTION & METHODOLOGY

The development of this application was based on a conceptual framework (later validated and named SEER
Framework) developed by the author, focuses on having a supportive, effective, ethical, and relevant in order
to provide a clear, operational vocabulary to guide design decisions from ideation to implementation.

Figure 1: S.E.E.R Framework (Amir et al., 2024)
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Other documents that were also referenced are frameworks and benchmarking by agencies that are responsible
in providing quality assurance particularly in higher education such as Malaysian Qualification Agency's
(MQA) Guidelines to Good Practices and Council of Europe's CEFR descriptors. These references were used
to provide guidelines for the app's automatic mapping of question items to Bloom's taxonomy and CEFR tiers.
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The application aptly named FAHIM (which means to comprehend or to understand in Arabic) was built in

React 18 + Vite environment, written in JavaScript and edited through open-source Visual Studio Code (VS
Code) with Supabase as the backend and GitHub as the repository for the source code.

Figure 2: FAHIM’s login page
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The login page explains all the available features of the app. Registered users can access the app for the
purpose of storing and analysing of question items and will only be accessible by the users who created an
account. The data is kept safe via HTTPS encryption.

Figure 3: FAHIM’s dashboard for overview
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The dashboard allows for a quick snapshot on the recent activities and progress that a user has made on the
question bank database. Data such as number of items, papers generated and total marks in the question bank
are automatically calculated and are displayed in the dashboard.

Figure 4: Quick generator for rapid exam paper generation

A user can quickly generate an exam or a quiz paper using a feature called '‘Quick Generate'. FAHIM will pull
available resources from the question bank and generate the paper based on user’s settings. This process will
take less than 10 seconds.

Figure 5: Generate paper using advanced templates
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If users are particular about the formatting of the paper, they can opt for advanced templates by using either the
visual builder or HTML builder. HTML builder provides the most precise formatting options but requires user

to have a bit of knowledge in HTML codes.

Figure 6: The question bank dashboard
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The question bank page allows user to see the total number of items in their collection which are categorised
based on Bloom's taxonomy and CEFR level. Systematic tagging also allows users to identify each item's
subject, course code, course learning outcome, question type, difficulty, Bloom's taxonomy level, CEFR level
and assigned marks (Figure 6).

To add items into the database, users can either add manually or uploading it via excel file. If adding items via
excel file, uploading 100 items will take less than 15 seconds. User can easily follow the provided template
and replace the columns with the correct data.

Figure 7: Item analysis
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Users have the ability to run an analysis test on the question bank to get a clear picture of items in their
collection. These types of analysis help users to manage their question bank by allowing users to get a quick
snapshot of the items in their collection, assess readability of the questions, identify potential redundancy or
near-duplicate items, maintain healthy item-type mix, find typos or formatting mistakes and accurately maps to
Bloom's levels via verb cues.

Figure 8: Exam calendar to better manage exam schedules
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FAHIM provides a way for users to manage their exam schedule via an Exam calendar. Users simply pick a
location, date and time, and provide the number of test takers. A bell notification will be shown at the top of
the page when an upcoming exam is near and once the exam has ended, user can update the list of absentees
for record purposes.

Figure 9: Team management for collaboration
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FAHIM allows users to create a team in their workspace so that they can work together in increasing the
number of items in their collection. This collaboration allows for better management of items and improves
items validity.

Figure 10: Leaderboard for healthy competition
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FAHIM gamifies the hectic process of managing items by rewarding users who put more effort in expanding
their question bank. By achieving a variety of badges and frequenting the application, users can gain more
points which help them to be listed in the top contributor’s leaderboard. This form of recognition provides the
extra incentives for educators to increase the number for items in the question bank.

Figure 11: Fahim+ Al chatbot for assistance
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A specialised Al chatbot called Fahim+ is also available to users when navigating the application. The chatbot
was trained with relevant documents and will answer any enquiries regarding FAHIM application and related
tasks.

The following table summarises the features of the app and the applied concepts:

Table 1 Features & Concept

Features Linked Concept Descriptions

Tagged Question Taxonomic alignment -facilitates the classification of questions
Bank (Bloom’s, (Anderson et al., 2000) according to cognitive complexity

CEFR, Learning CEFR -provides a comprehensive framework for
Outcome) (Prajapati, 2022) understanding language proficiency across

Metadata (Mathew, 2020) different contexts
- essential for organising and retrieving detailed
information about each question

Drag-and-drop Paper | Cognitive load theory - support the design of user-friendly interfaces
Builder + Templates (Sweller, 1994 Technology | by minimizing extraneous load through intuitive
Acceptance Model 3 drag-and-drop functionalities
(TAM3) (Venkatesh & Bala, | - supports user acceptance and sustained
2008) engagement by reducing perceived effort
Instant Dashboard Educational data mining -leverages educational data mining techniques to
Analytics & (Romero & Ventura, 2020) provide real-time insights into the question bank
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Moderation Support - assists in maintaining assessment quality by
identifying anomalies

- personalised guidance and facilitates item

Al Chatbot for AIED (Holmes & Tuomi,

Onboarding & Item 2022) refinement through adaptive feedback
Refinement,
Dashboard
Gamified Scoreboard | Self-determination theory - enhances motivation by fostering intrinsic
& Badges (Ryan & Deci, engagement and promoting sustained
2000)Gameful design participation
(Deterding, 2015)
Effectiveness of badges and
leaderboards (Balci et al.,
2022; Luo, 2024)
Calendar & Time management & - facilitate efficient scheduling and timely

Assessment Tracking | planning in teaching
(Szwarc et al., 2018)
Interoperability Item bank
(Sclater & MacDonald,

2004)

monitoring of assessments

Spreadsheet Import &
PDF Export
Item Bank

- enable seamless integration with existing
systems, facilitating efficient data exchange

Comparative Analysis With Existing Platforms

FAHIM was benchmarked against question bank software developed by world-leading companies for a
comparative analysis. Comparison against these gold standards will highlight the novelty that FAHIM brings
into the market. Speedwell, Maxexam, Synap, Moodle and Examarius were selected for this purpose, and their

respective features advertised in their websites are compared as shown in Table 2 below.

Table 2 Platform Feature Comparison

Platform Question Assessment | Analytics & | Collaboration | Gamification | Al
Bank Creation Insights Features Integration
Features

FAHIM Bloom's Drag-and- Real-time Team Badges, Al chatbot
taxonomy, drop Paper | dashboard, | management, Leaderboards, | (Fahim+),
CEFR levels, | Builder, Item Gamified Point system, | Item
Learning Quick analysis, leaderboard, Achievement | refinement,
outcomes, Generator, Moderation | Peer tracking tracking Onboarding
Difficulty Templates support assistance
tagging

Examarius Hierarchical | TestBuilder | Question Multi-user Limited None
organization, | with drag- performance | access, gamification | mentioned
Bulk editing, | and-drop, statistics, Collaborative | elements
Cross-search | Intuitive Usage editing
filtering interface tracking

Speedwell Statistical Advanced Statistical Remote None None
analysis, blueprinting | analysis, authoring, mentioned mentioned
Performance |, Performanc | Access
tracking, Curriculum | e controls,
Blueprinting | alignment identificatio | Permissions

n

Synap Custom Authoring Detailed Team None Al-powered
guestion tools, Bulk | analytics, coordination, proctoring,
banks, Topic | uploads, Performanc | Grading Behavioural
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tagging, Various e collaboration detection
Difficulty question breakdowns,
levels types Topic
analysis
Moodle Categories/su | Quiz Basic usage | Course-level None Limited Al
bcategories, | activity statistics, sharing, features
\fersioning, integration, | Version Category
Import/expor | Category- history management
t based
selection

Realistic assessment shows FAHIM trailing in 6 dimensions, particularly as it does not provide proctoring
security. While Speedwell, Synap and Examarius provide a complete suite for examination solutions with
polished user experience and scalability, FAHIM offers competitive advantages for its unique gamification
elements, Al integration and collaboration features in a single platform. FAHIM main purpose is to be a
platform for question bank repository rather than a complete examination solution that includes exam
proctoring and online test system.

Hence, FAHIM’s strength lies not in being the best overall platform, but in being the only platform that
successfully gamifies assessment creation while providing Al-assisted pedagogical guidance. This creates a
unique niche of question bank application for institutions prioritising:

e Faculty engagement and motivation
e Collaborative assessment development
e Modern, Al-enhanced workflows

Figure 12 illustrates how FAHIM compares across nine critical dimensions against Examarius, Speedwell,
Moodle, Synap, and Maxexam.

Figure 12: FAHIM vs. Established Platforms
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None of the other platforms offer significant gamification, representing FAHIM’s most unique differentiator.
While Synap offer Al for proctoring/security, FAHIM is unique in providing Al assistance for content
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development. This analysis demonstrates that FAHIM offers genuinely unique capabilities that address
fundamental challenges in educational assessment not adequately provided by existing platforms.

Potential Findings and Commercialisation

The potential benefits of FAHIM can be divided into three categories: educational enhancement, operational
efficiency, and commercial viability.

Educational enhancement

Designing assessments with FAHIM's intuitive interfaces reduces extraneous cognitive load by minimising the
need for users to expend mental effort on understanding complex navigation (Briiggemann al., 2022). By
employing certain algorithms, it automates parts of the assessment creation process, potentially reducing time
spent on mundane tasks such as formatting and alignment checks. Automating routine aspects of assessment
creation, such as item generation and analysis, significantly reduces preparation time, freeing educators to
focus on refining content quality and alignment (Meylani, 2024).

Tagging questions with Bloom's levels (e.g., remembering, understanding, applying) can help educators ensure
a balanced distribution of cognitive complexity across an assessment, improving transparency in what skills
are being tested (Kumar, et al., 2024). Furthermore, using CEFR levels to tag language assessment items
provides clarity on the linguistic complexity expected, aligning the assessment with standardised language
proficiency levels (Gaillat et al., 2021). Tagging learning outcomes and their alignment with curriculum
standards can also ensure more consistent alignment with educational goals, providing balanced assessment
items (Meylani, 2024). Therefore, collecting and analysing metadata allows educators to gain insights into
assessment patterns, student performance, and item effectiveness, thereby enhancing consistency and
refinement over time (Kumar et al., 2024; Mathew, 2020). By standardising metadata, the app can also
facilitate quicker audits and adherence to quality assurance protocols.

Operational efficiency

Gamification involves integrating game design elements like points, badges, and leaderboards, which can
enhance motivation and engagement by appealing to intrinsic and extrinsic motivational factors (Jun & Lucas,
2024; Zeng et al., 2024). These elements available in FAHIM create a sense of achievement and competition,
encouraging educators to contribute more actively to shared resources. For example, badges can acknowledge
contributions, providing recognition that motivates educators to remain engaged (Imran, 2019). Gamification
can enhance the satisfaction and engagement levels of individuals engaging with gamified systems, which in
turn can increase participation in community activities such as knowledge sharing (Wang & Wang, 2024).
When educators are part of a gamified community, they experience a more dynamic and interactive
environment that can motivate them to be more involved.

Leaderboards and public recognition of contributions can drive educators to contribute more to match or
exceed their peers’ efforts (Jun & Lucas, 2024). Long-term, gamification can lead to a cultural shift where
continuous engagement and improvement become embedded in the community’s values. Regular interaction
and progression within a gamified system foster a sustained contribution, making educators more likely to
engage in sharing and developing shared resources over the long term (Wulan et al., 2024). This can lead to an
increase in the quantity and quality of shared educational resources, leading to an increase in operational
efficiency.

Commercial viability

Market awareness, lack of funding and institutional support are some of the main challenges in
commercialising an innovative product (Jamil et al., 2024; Ismail & Sidek, 2019). On paper, this application
has potential to be commercialised for several reasons. Firstly, the ideation of this app was born out of
necessity where a similar application is not available (at least some of its features). The practical issues raised
in this article regarding the challenges in item creation and assessment preparation faced by educators in higher
education institutions are universal. FAHIM provides features that are current by considering both international
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and national frameworks, while integrating with features such as calendar, collaborative tool, gamification
element and Al chatbot, further differentiate it from other similar applications. The application of IP
(copyright) for this app is also ongoing, which will further enhance its marketability.

Overall, FAHIM has the potential to facilitate improved assessment practices leading to greater efficiency,
consistency, and reliability.

Implementation Challenges and Solutions

There are two possible challenges if FAHIM were to be implemented institution-wide, namely technological
infrastructure and faculty development.

Firstly, the institution should conduct comprehensive technology audits to identify infrastructure weaknesses
and develop upgrade roadmaps aligned with implementation timelines. For hardware compatibility and
standards, the use of cloud-based architecture will reduce hardware requirements while ensuring cross-
platform compatibility. Using localised servers for FAHIM is recommended but eventually once it has been
institutionalised and fully adopted, the server needs to be stress-tested for heavy-user traffic. Hence, successful
FAHIM deployment requires addressing connectivity challenges through phased implementation approaches
that prioritise reliable, low-bandwidth solution when internet access is inconsistent. Most importantly,
implementation must address data security protocols essentials for educational technology adoption. FAHIM’s
HTTPS encryption and login authentication provide foundational security but could significantly offer more
robust security with additional session management and multi-factor authenticator.

From the aspect of faculty development, it requires moving beyond technical training to focus on pedagogical
integration of assessment technologies. Training program should emphasise how FAHIM can enhance teaching
practices rather than replacing established methods, with particular attention to constructive alignment
principles and outcome-based assessment design. It also has to be easily revamped and updated if required, in
accordance with the latest development in assessment where there could be a possible evolution from outcome-
based to value-based assessment. This requires establishing professional learning communities and ongoing
support system, where institutions should implement mentorship programs pairing technology-proficient
educators with colleagues, creating a collaborative environment for knowledge sharing and best practice
development. Adoption for such technology may take time and faculty resistance to new technology
necessitates careful change management strategies addressing concerns about increased workload, learning
curves, and perceived threats to teaching autonomy. \Voluntary adoption phases, peer champions, and
administrative supports for experimentation are crucial and could be the success factors for FAHIM adoption.

NOVELTY AND RECOMMENDATIONS

FAHIM emerges as a pioneering platform designed to transform the process of creating educational
assessments by streamlining the intricate task of exam design, ensuring assessments are not only fair but also
closely aligned with learning outcomes. Moreover, FAHIM’s incorporation of Al chatbot and gamification
elements addresses the challenges of engagement and steep learning curves, making assessment design a more
interactive and rewarding experience. In this way, FAHIM positions itself as a crucial tool for educators aiming
to foster an inclusive and rigorous academic environment, symbolizing a shift from traditional, often hurried
exam preparations towards a data-informed and repeatable practice. For it to be empirically evaluated, future
research may include a pilot metric indicator such as user satisfaction, assessment quality improvements, and
time-saving metrics comparing FAHIM to traditional methods to validate its effectiveness in real-world
educational settings.
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