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Abstract: Assessing information literacy is key to understanding students’ ability to locate,
evaluate, and use information effectively. This study aimed to develop and validate multiple-choice
questions (MCQs) to assess the information literacy skills of new undergraduate learners in open,
distance, and digital education (ODDE), using the SCONUL Seven Pillars of Information Literacy
Model as the framework for the construct. A total of 60 MCQs were tested with 388 new learners.
ltem analysis evaluated the difficulty index (DIF 1), discrimination index (DI), and distractor
effectiveness (DE). Validity was established through expert review and construct alignment, while
reliability was measured using Cronbach’s alpha and KR-20. Analysis via Excel and JASP showed that
41 items (68.3%) had acceptable difficulty levels, with a mean DIF | of 55.59 + 10.63. Two items (3.2%)
were too complicated, while 17 items (28.3%) were too easy. Based on DI, 54 items (?0%) were rated
as acceptable to excellent, and six (10%) were rated as poor. A weak positive correlation was found
between DIF | and DI (r = 0.222, p > 0.05). Educators in various ODDE settings can adapt the refined-
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items instrument to assess learners’ information literacy levels based on local needs contexts. Its use
supports more precise diagnostic practices, enabling targeted instructional interventions and
resource planning in digital learning environments. The study not only introduces a psychometrically
validated IL test based on the SCONUL model but also provides actionable evidence to guide higher
education institutions and policymakers in embedding information literacy into national digital

literacy strategies, curriculum design, and quality assurance frameworks for ODDE.

Keywords: information literacy, information literacy assessment, SCONUL Seven Pillars of

Information Literacy, reliability management, test and testing.

Introduction

In an era where information is readily available, accessible, and abundant, every learner must
be equipped with skills for accessing, retrieving, evaluating, utilising, and presenting information
effectively. These skills and competencies are defined as information literacy (IL). By acquiring those
skills, learners will be able to participate actively in their learning process, engage in critical thinking,
problem-solving, and collaboration with colleagues. In addition, the skills empower students to
differentiate between scholarly, non-scholarly, and misleading materials (e.g., fabricated news,
alternative facts) (Jones & Mastrorilli, 2022).

In recent years, information literacy assessment has undergone considerable development due
to shifts in educational settings, the influence of digital technologies, and the increasingly complex
nature of the information environment. Globally, there is a shift away from content-oriented
approaches towards frameworks based on competencies and context, with increased attention to
critical thinking, responsible information use, and lifelong learning. This change can be observed in
the use of several international models, including the ACRL Framework for Information Literacy for
Higher Education (Association of College and Research Libraries [ACRL], 2015) and the SCONUL
Seven Pillars of Information Literacy (The Society of College, National and University Libraries
[SCONUL], 2011).

One prominent trend is the expansion in the types of assessment methods used. Around the
world, educational institutions are combining both perception-based measures—such as information
literacy self-efficacy scales—and performance-based instruments, including multiple-choice items
and tasks simulating real-world scenarios. In the American context, there is widespread application
of standardised tools, for example, Project SAILS (Standardised Assessment of Information Literacy

Skills) and the Information Literacy Test (ILT), particularly in academic library environments.

To address this issue, the present study has developed and analysed a set of multiple-choice
questions (MCQs) based on the SCONUL Seven Pillars model. The item analysis focused on the

difficulty index, discrimination index, distractor effectiveness, and internal consistency. Through this
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approach, the study aims to ensure the test items are valid and reliable for use in assessing

information literacy among new learners in the ODDE setting.

According to the Association of College and Research Libraries (ACRL, 2015), IL comprises an
integrated set of skills that include the reflective identification of information, understanding the
production and valuation of information, and using information to generate new knowledge and
engage ethically within learning communities. Like other competencies and skills, the level of IL skills
and knowledge needs to be determined and assessed. Various methods and instruments have been
introduced and implemented to assess students’ competencies in IL skills. The assessment can be
divided into two common types: a) Information literacy perception-based assessmentand b)

Information literacy test-based assessment (Walters et al., 2020).

The Open University Malaysia, a pioneer in open, distance, and digital education (ODDE) in
Malaysia, is committed to providing its new learners with information literacy competencies and
knowledge. However, there is a need to assess the level of IL competencies among new learners.
MCQs, one method in IL test-based assessment, have been selected as an assessment format to
evaluate the new undergraduate learners. According to Kumar et al. (2021), MCQs are frequently
employed in assessments, particularly in universities, due to their efficiency, reliability, and ease of
standardisation. A group of researchers, comprising two academics and two librarians, has
embarked on an attempt to develop a new set of IL scenario-based test assessments in MCQ format
to evaluate the IL skills and competencies of new learners. The test will be coordinated as
an educational diagnostic assessment. Results and data from the assessment will be used to
determine the strengths and weaknesses of the new learners. Interventions such as library
instructions, information literacy workshops, learning objects, and special tutorials shall be
organised accordingly, based on the results of the test, to provide the new learners with the

necessary IL skills.

However, test-based assessments need to be appropriately developed and organised. This is
to ensure that the results and data gained from the assessment fulfil the objectives of the assessment,
namely to determine the strengths and weaknesses of the new learners' IL skills and ultimately
provide new undergraduate learners with the necessary IL skills and competencies for their
education in the ODDE environment. Hence, item analysis should be implemented to provide input
on the validity and reliability of the items in the MCQ:s. It helps to identify items that can be revised
and discarded, resulting in a quality question bank (Kumar et al., 2021).

Research Problem

Although various IL assessments have been introduced globally, many of them are not adapted
to the local ODDE environment and lack proper psychometric validation. Most available instruments
rely on self-perception, which may lead to an overestimation of ability, such as the Dunning-Kruger

effect, and are not always suitable for the Malaysian educational and cultural context. This situation
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presents a challenge for ODDE institutions to accurately measure IL skills and plan appropriate

teaching and learning interventions based on trustworthy data.

The paper addresses the issue that new learners in Open, Distance and Digital Education
(ODDE) environments often enter without a clear understanding of their own information literacy (IL)
skill levels. While test-based assessments are more objective than self-assessment tools, many IL
tests lack proper validation and reliability checks, and there is no standardised IL test tailored for
ODDE contexts in Malaysia. Therefore, the problem is the lack of a reliable, valid, and locally

developed IL test instrument to assess the IL competencies of new learners accurately.
Research Focus

The primary focus of this study is the development and psychometric evaluation of a multiple-
choice question (MCQ)-based information literacy (IL) test tailored for new undergraduate learners
in an Open, Distance, and Digital Education (ODDE) environment, specifically at Open University
Malaysia (OUM). Recognising the lack of standardised, contextually appropriate IL assessment tools
in Malaysian ODDE settings, this study seeks to establish an evidence-based, valid, and reliable

instrument that reflects the cognitive and practical IL needs of adult learners.

The theoretical foundation of the study is grounded in the SCONUL Seven Pillars of Information
Literacy model, which serves both as the conceptual framework for item development and the basis
for construct validity assessment. Each test item is mapped to the core competencies outlined by the
SCONUL model, namely a) Identify, b) Scope, c) Plan, d) Gather, e) Evaluate, f) Manage, and g)
Present, ensuring that the assessment captures a comprehensive range of IL skills. The research is
also informed by Bandura’s Social Cognitive Theory, particularly his construct of self-efficacy,
acknowledging the interplay between learners’ knowledge, confidence, and performance in
information-handling tasks. The psychometric evaluation includes detailed item analysis focusing

on:

e Difficulty Index (DIF I), to determine item appropriateness across ability levels.

e Discrimination Index (Dl), to assess each item's ability to differentiate between high- and
low-performing students.

e Distractor Effectiveness (DE), to evaluate the functionality of incorrect options.

e Test reliability, using both Cronbach'’s alpha and Kuder-Richardson Formula 20 (KR-20).

e Construct validity, via expert judgement and alignment with the SCONUL framework.

Research Aims
The aims of the study are to:

e Develop a reliable and valid MCQ-based information literacy test for new undergraduate

learners.
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e Evaluate the quality of each item using psychometric analysis (difficulty, discrimination, and
distractor effectiveness).
e Determine the overall reliability of the test instrument.

e Use item analysis outcomes to improve and finalise the IL test for future implementation.
Research Questions
The research questions of the study are:

How difficult are the items in the newly developed IL MCQ test for new ODDE learners?
How well do the items discriminate between high and low performers?
How effective are the distractors in the test items?

What is the reliability of the IL test using internal consistency measures?

a ok wbd =

Can the IL test developed based on the SCONUL model be used as a valid assessment
instrument in the ODDE context?

This study aims to address several key research questions related to the development of a
multiple-choice information literacy (IL) test for new learners in ODDE environments. The first
question examines the difficulty level of the test items, a fundamental concept in Classical Test
Theory (CTT). Analysing item difficulty helps determine whether the items are appropriate for the
intended learners’ ability levels. The second question examines how well the test items discriminate
between high and low performers. In CTT, the discrimination index is a key indicator of item quality,
reflecting how effectively an item distinguishes between learners with stronger and weaker IL skills.
The third question focuses on the effectiveness of distractors used in the MCQ items. From a test
development perspective, distractors are considered functional if they attract a reasonable
proportion of respondents with low performance. This shows that incorrect options are plausible
and contributes to the test’s overall validity. The fourth question assesses the internal consistency of
the test using reliability measures such as the Kuder-Richardson Formula 20 (KR-20) and Cronbach’s
alpha. These statistics help confirm whether the items are consistently measuring the same construct.
Finally, the fifth research question examines whether the test, based on the SCONUL Seven Pillars of
Information Literacy, can be used as a valid assessment tool in the ODDE context. The SCONUL
model provides a theoretical foundation for defining IL competencies, and evaluating construct
validity ensures that the test aligns with this model and the needs of adult distance learners.

Research Hypotheses

H1: The overall test will exhibit high internal consistency, with KR-20 and Cronbach’s alpha

values exceeding 0.80, indicating strong reliability.

H2: The majority of test items will fall within the acceptable difficulty range (30%-70%),
indicating appropriate item challenge levels for the target population.
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H3: At least 70% of the items will demonstrate good to excellent discrimination (DI = 0.2),

reflecting the test's ability to differentiate learners' performance.

H4: The majority of distractors will function effectively (selected by at least 5% of respondents),

demonstrating plausible and contextually relevant incorrect choices.
Literature Review

The literature review is divided into three parts, namely: a) IL assessment, b) IL standards and

models, and c) Analysis of test items.
a) Information Literacy Assessment

In the context of information literacy (IL), the primary aim of an assessment is to evaluate
students' skills in IL. Examples of utilising IL assessments include evaluating the efficiency of IL
instructional programs, aligning instruction with IL learning objectives, assessing the impact of
modifications in instructional programs, and enhancing the assessment process itself. According to
Yu (2023), locally created assessments can be tailored to the specific learning objectives, curriculum,
and context of an institution, ensuring greater relevance and alignment with local needs and
instructional goals. Pinto et al. (2024) agree that a locally developed test can demonstrate how
information literacy programs affect student learning outcomes and provide valuable data for
enhancing instructional programs. Numerous efforts have been undertaken to evaluate information
literacy through an objective test evaluation method. One of the ways involves fixed-choice
assessments, including multiple-choice (MCQs), matching, and true-false formats. They are widely
used for their objectivity, efficiency, and scalability in evaluating knowledge and skills (Jones, 2020).
Walsh (2009) asserts that, following his evaluation of nine types of assessment instruments, the
multiple-choice question is the predominant approach for testing students' competencies in
information literacy. According to Rosman et al. (2015), the MCQ type of test is “easy to administer

while also maximising scoring objectivity” (p. 1).

In comparison to other assessment instruments, tests that are developed locally and consist of
fixed-choice questions, such as MCQs, matching, and true-false tests, are. If questions in MCQs are
well-constructed, MCQs can be “the most convenient, fair, and inexpensive way to judge an
individual's level of performance or readiness” (Elmas et al., 2018, p. 14). Locally developed tests are
also capable of quantifying student learning outcomes and facilitating comparisons between groups
when utilised as pre- and post-assessments in a course (Oakleaf, 2008). MCQs developed locally
also have a drawback. One of them is in terms of know-how. This type of test is unable to address
higher-order abilities since it only captures declarative knowledge. When know-how is expected as
a learning outcome, MCQs have limited capability to evaluate. However, Xu et al. (2016) argue that
well-written tests are practical, versatile, and can measure and evaluate both higher-order and lower-
order thinking abilities. Consequently, Babo and Suhonen (2018) recommend adopting a

complementary approach for evaluating these skills and competencies. They also agree that test-
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based assessment can prevent overestimation through deliberate over-reporting of abilities. This
overestimation behaviour is also known as the Dunning-Kruger Effect and is frequently exhibited by

students who were assessed based on perception-based assessments (Zhou & Jenkins, 2020).
b) Information Literacy Standards and Models

A variety of tests and questionnaires are employed as tools for evaluating information literacy
knowledge and skills. The majority adhere to the recommendations and subjects outlined in many
information literacy standards, models, and guidelines established by recognised bodies and
agencies in IL (Al-Qallaf, 2019; Boh Podgornik et al., 2016). Each of these standards and guidelines
has its own learning outcomes and objectives. One of theIL standards and guidelines most
frequently referenced when establishing IL assessment instruments is the Information Literacy
Competency Standards for Higher Education (Association of College and Research Libraries [ACRL],
2000). Three IL Tests developed based on the Information Literacy Competency Standards for
Higher Education are the Standardised Assessment of Information Literacy Skills (SAIL), the Madison
Information Literacy Test, and the iSkills™ Assessment (Boh Podgornik et al., 2016). Gross and
Latham (2012) employed an ACRL-based assessment to identify students with subpar skills and

discovered that these students frequently overestimate their competencies.

Another IL model, which served as a guide and reference in developing theIL test, is
the SCONUL Seven Pillars of Information Literacy model (Society of College, National, and University
Libraries Association [SCONUL], 2011). The IL model consists of seven pillars, which, along with
other awareness statements (understands) and performance challenges (can), constitute the basis
for information literacy practices in higher education in the UK and Ireland. Several studies have
developed questionnaires that are directly based on the SCONUL Seven Pillars Model. These
questionnaires often employ Likert scales or multiple-choice formats to assess the abilities of
respondents in each pillar or competency, as demonstrated in research conducted with university
students and academic staff (Malik et al., 2022).

Another IL standard used in developing IL assessments is the Framework for Information
Literacy for Higher Education (ACRL, 2015). Due to the changing landscape in information, data,
media, and technology, the Framework was introduced in 2016 to replace the Information Literacy
Competency Standards for Higher Education. Your Information Literacy Practices (YILP) is one of IL's
online measurements, which utilises the Framework as a reference in developing the assessment
items (Kennette & Mclntosh, 2022).

Although various IL tests and questionnaires have been developed and applied across diverse
environments, target groups, and educational systems, there appears to be no general agreement
on the most effective method or specific IL test format for assessing the information literacy of

students in higher education.
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c) Analysis of Test Items

Analysing test items is one of the key elements in developing a high-quality assessment
instrument. According to Walsh (2009), many studies need to make more attempts to evaluate the
reliability or validity of their assessment instruments for information literacy. In the context of
information literacy (IL), the primary aim of an assessment is to evaluate students' skills in IL.
Examples of utilising IL assessments include evaluating the efficiency of IL instructional programs,
aligning instruction with IL learning objectives, assessing the impact of modifications in instructional
programs, and enhancing the assessment process itself (Walters et al., 2020). According to Gratch-
Lindauer (2003), developing a test locally offers the advantages of creating an assessment that aligns
with the specific curriculum of a course or program, the flexibility to employ diverse formats that
cater to local requirements, and a heightened probability that instructors will utilise the data. Oakleaf
(2008) agrees that a locally developed test has other advantages, such as local control of assessment,
evaluation, and interpretations of the assessment. Numerous efforts have been undertaken to
evaluate information literacy through an objective test evaluation method. One way involves fixed-
choice assessments, including multiple-choice (MCQs), matching, and true-false formats (Mery et al.,
2011). Walsh (2009) asserts that, following his evaluation of nine types of assessment instruments,
the multiple-choice question is the predominant approach for testing students' competencies in
information literacy. According to Rosman et al. (2015), the MCQ type of test is “easy to administer

while also maximising scoring objectivity” (p. 1).

In comparison to other assessment instruments, tests that are developed locally and consist of
fixed-choice questions, such as MCQs, matching, and true-false tests, are easier and straightforward
to create (Walsh, 2009). If questions in MCQs are well-constructed, MCQs can be “the most
convenient, fair, and inexpensive way to judge an individual's level of performance or readiness”
(Elmas et al., 2018, p. 14). Locally developed tests are also capable of quantifying student learning
outcomes and facilitating comparisons between groups when utilised as pre- and post-assessments
in a course (Oakleaf, 2008). MCQs developed locally also have a drawback. One of them is in terms
of know-how. This type of test is unable to address higher-order abilities since it only captures

declarative knowledge.

This is unsurprising, as numerous brief assessments are primarily intended to measure
knowledge and skills acquired during library instruction sessions, particularly given the challenges
associated with assessing reliability in short multiple-choice tests. However, some studies discuss
how their locally-developed test items were tested and improved their overall reliability and validity.
One is an online MCQ test, the Information Literacy Test (ILT), developed by the James Madison
University (JMU) Library. Cameron etal.(2007) assert that their objective was to create a dependable
and valid assessment that other institutions could utilise to evaluate information literacy
competencies in accordance with the ACRL Information Literacy Standards. Following the
preliminary pilot testing and the removal of problematic items, a 60-item assessment was

administered to 524 students. The test analysis indicated strong overall reliability; however,
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individual questions assessing a specific IL standard exhibited lower reliability. Content validity was
assessed by three reference librarians, who evaluated the test items against the ACRL standards,
categorising them as matching, not matching, or unclear. Content validity was assessed as
"substantial," with inter-rater agreement on 42 of the 60 questions, and two librarians concurred on
59 out of 60 items (p. 232). O'Connor et al. (2002) employed a singular cohort of 554 students,
following preliminary pilots, to evaluate the reliability of their instrument, which was conducted as
the initial phase of Project SAILS. This project has developed a standardised information literacy
platform available for licensing by other entities. They employed a Rasch model to analyse the
distribution of test scores. They determined that the majority of their test items were reliable,
asserting that the items collectively assessed at least a segment of the information literacy trait (p.
540). Analysis of test items is not only applicable to test-based assessment. A study by Kurbanoglu
et al. (2006) elaborates on the process of item analysis and item discrimination indices used to

address the validity of the items on the perception-based Information Literacy Self-Efficacy Scale.
Materials and Methods

The SCONUL Seven Pillars model was selected as the theoretical foundation for this study due
to its widespread acceptance in higher education and its structured alignment with core information
literacy behaviours, especially in higher education settings. This model provided a clear basis for
identifying relevant competencies to be assessed, particularly for new learners in ODDE
environments. The use of three-option multiple-choice questions (MCQs) was methodologically
justified as it supports cognitive clarity, reduces random guessing, and limits distractor fatigue,
without compromising the validity of the assessment. The decision to adopt a scenario-based format
was intended to increase ecological validity, ensuring that items reflected real-life problem-solving
situations that ODDE learners are likely to encounter in their daily lives. This approach enhances the
relevance and authenticity of the test. Classical Test Theory (CTT) was selected as the analytical
framework due to its suitability for pilot-stage test development and its manageable requirements
in terms of sample size and statistical modelling, especially when Item Response Theory (IRT) was

not yet practical.

Several validation stages were conducted to assess the quality of the test. Face and content
validation were first conducted through expert review. A panel of four specialists in information
literacy and education evaluated the clarity, relevance, language, and conceptual alignment of each
item using a structured evaluation form. Following expert review, the test was pilot-tested with a
sample of 35 new undergraduate learners at Open University Malaysia (OUM), representing diverse
demographics in terms of age, gender, and faculty. The item analysis was conducted using CTT
techniques, which included calculating the Difficulty Index (DIF I) to determine the proportion of
correct responses, the Discrimination Index (DI) to assess how well items differentiated between
higher- and lower-performing learners, and the Distractor Effectiveness (DE) to identify the
functionality of incorrect options. Reliability testing was performed using the Kuder-Richardson

Formula 20 (KR-20) and Cronbach’s alpha, both of which indicated strong internal consistency.
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Based on the item analysis findings and expert input, items with weak discrimination, extreme
difficulty levels, or non-functional distractors were revised or removed, contributing to the

refinement of a more valid and reliable test instrument.

Several meeting sessions were conducted and attended by two academics and two librarians
from the Faculty of Education and the Faculty of Applied Sciences, respectively. Iltems were
developed based on the Society of College, National and University Libraries (2011) Seven Pillars of
Information Literacy model. The model consists of “a series of statements relating to a set of
skills/fcompetencies and a set of attitudes/understandings” of information literacy for higher
education (SCONUL, 2011, p. 4). The seven pillars of information literacy are (1) Identify, (2) Scope,
(3) Plan, (4) Gather, (5) Evaluate, (6) Manage, and (7) Present. For this study, the first three (3) pillars
are selected and used as constructs in developing the scenario-based, three-option multiple-choice
questions (MCQ). The number of options in MCQ tests often relies on various aspects, including the
examined content, the cognitive level necessary for responding, test creation resources, and

historical question statistics (Garcia et al., 2024).
Sample and Participants

The study was conducted with new undergraduate learners at Open University Malaysia (OUM),
comprising 388 participants from one cohort in May 2024. The sample size was determined based
on recommendations for item analysis in test validation studies. As the assessment instrument
consisted of 60 multiple-choice items, the minimum recommended sample size is at least 5-10
respondents per item (Lakens, 2022). Therefore, a sample size of at least 300 was required, and the
actual number of participants (n = 388) exceeded this threshold, ensuring adequate statistical power

for reliability and validity testing.
Participants were drawn from four faculties:

e Faculty of Education (n = 102; 26.3%)
e Faculty of Science and Technology (n = 88; 22.7%)
e Faculty of Business and Management (n = 113; 29.1%)

e Faculty of Social Sciences and Humanities (n = 85; 21.9%)

The majority of respondents were adult learners aged between 25 and 65 years, reflecting the
demographic composition typical of the institution's open and distance education model. The age

distribution was as follows:

e 25-34 years: 98 participants (25.3%)
e 35-44 years: 141 participants (36.3%)
e 45-54 years: 106 participants (27.3%)
e 55-65years: 43 participants (11.1%)
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Gender representation was reasonably balanced, with 210 female learners (54.1%) and 178
male learners (45.9%). Most participants were employed full-time, consistent with the university’s
profile of adult learners. To ensure representativeness, stratified random sampling was applied
across faculties. This approach helped reflect the distribution of new learners in each academic
division while minimising sampling bias. The sample’s demographic characteristics closely mirror
those of the overall new student population at OUM, according to internal enrolment data for the
May 2024 cohort. Participants were recruited through official faculty communication channels. The
researchers collaborated with faculty administrators to distribute invitations via email and the
university’s learning management system. Participation was voluntary, and informed consent was

obtained digitally before administering the instrument.
Instruments and Procedures

The test administration was conducted in two phases: a pilot test phase and the main test phase.
Participants were informed about the voluntary nature of their involvement, and electronic informed
consent was obtained before participation. All responses were anonymised, and data were stored

securely to protect participants’ confidentiality.

The pilot test was conducted with a sample of 35 undergraduate learners from a similar
demographic profile to that of the main study participants. This was done to evaluate the reliability
and clarity of the test items. The pilot study results indicated acceptable internal consistency, with a
Cronbach’s alpha value of 0.82, suggesting that the items were suitably reliable for measuring
information literacy in an open and distance learning context. Several minor revisions were made
based on feedback and item analysis, which included rewording ambiguous items and adjusting

distractors in multiple-choice questions.

For the central test administration, the finalised version of the instrument—comprising 60
multiple-choice questions based on the SCONUL Seven Pillars of Information Literacy—was
distributed online using the university’s Learning Management System (LMS). The online multiple-
choice questions (MCQs) consist of three possibilities, including one correct answer and two
incorrect options, known as distractors. A correct answer earns one point, whereas an incorrect
answer receives zero points. The top 27% (105) are classified as high achievers (H), whereas the
bottom 27% are classified as poor achievers (L) (Torres et al., 2014). Each item was analysed for four
indices, namely, difficulty index (DIF I), discrimination index (DI), distractor effectiveness (DE), and

internal consistency reliability.

Post-validation of the paper was done through item analysis. Using Truman Kelley’s “27% of
sample” group size, the scores of all learners were arranged in order of merit. The upper 27% (n =
105) of the students were considered high achievers, and the lower 27% (n = 105) were considered

low achievers. Each item was analysed for:
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a) Difficulty Index and P-value

The item difficulty index (DIF I) refers to the percentage of the total number of correct
responses of the upper 27% and lower 27% of the respondents to the total of the two groups. The
calculation is performed using the formula DIF | = (H + L)/N, where H represents the number of
correct responses among the upper 27% (n = 105) of the respondents and L is the total number of
incorrect responses among the lower 27% (n = 105) of the respondents. N represents the total
number of individuals in both groups. A higher index value indicates lower difficulty of the item,

while a lower index signifies higher difficulty.
It is using formula DIF | = (H + L)/N x100
H = Number of students answering the item correctly in the high-achieving group (upper 27%)
L = Number of students answering the item correctly in the low-achieving group (lower 27%)
N = Total number of students in the two groups

The DIF-1 is represented as a P-value. It indicates the percentage of learners who accurately
respond to questions on a test. The DIF-I can vary from 0 to 100 per cent. Iltems scoring above 70%
are considered easy; those between 30% and 70% are regarded as having average or acceptable
difficulty, while items scoring below 30% are classified as difficult (Velou & Ahila, 2020).

b) Discrimination Index (DI)

The discrimination index (DI) or d-value is the ability of an item to differentiate between
respondents of higher and lower abilities. It ranges between +1 and -1. According to Truman Kelley,
values of 0.4 and above are regarded as high, and values less than 0.2 are considered low (Ebel,
1954).

Dl is calculated using the formula of DI = 2 x (H-L)/N
H = Number of students answering the item correctly in the high-achieving group (upper 27%)
L = Number of students answering the item correctly in the low-achieving group (lower 27%)
N = Total number of students in the two groups

c) Distractor Effectiveness (DE) or Functionality

Distractor effectiveness (DE) is calculated for each item according to the quantity of non-
functional distractors (NFDs). NFDs are distractors with a selection rate of 5% or less of the top 27%
and the lower 27% of the respondents. The items were classified according to the number of non-
functional distractors (NFDs) in multiple-choice questions (MCQs). Two NFDs corresponding to a
distractor effectiveness (DE) of 0% (low DE), one NFD of 50% as moderate DE, and zero NFD of 100%
as high DE (Walvoord, 2010).
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d) Internal Consistency Reliability

Cronbach’s alpha is a metric that measures the internal consistency of a set of items, indicating
the degree to which they are closely related to one another. It serves as an indicator of dependability.
Alpha values between 0.8 and 0.9 are considered to be within a satisfactory range (Cronbach, 1951).
The Kuder-Richardson Formula 20 (KR-20) is an index of reliability for assessments utilising binary
variables or dichotomous data (outcome having only two values). Its score range is from 0 to 1, with
0 indicating no dependability and 1 signifying excellent reliability (Kuder & Richardson, 1937). A
score approaching 1 indicates greater test reliability. The level of skewness and kurtosis was also
determined for the item set. Skewness is a measure of lack of symmetry. Kurtosis assesses whether
data exhibit heavy or light tails compared to a normal distribution. Skewness and kurtosis values

between -2 and +2 are deemed adequate for demonstrating normal distribution.
Data Analysis

Data analysis was conducted using MS Excel 2021 MSO and JASP version 0.19.0.0. Both of
which are suitable for descriptive and inferential statistical procedures commonly employed in
educational research. Before analysis, data were screened for missing values. Cases with more than
10% missing responses were excluded from the analysis to preserve data quality. For cases with
minor missing data (less than 10%), pairwise deletion was applied where applicable, particularly in
correlation analysis, to maximise the use of available data without introducing bias. This approach
ensured that the integrity of the dataset was maintained while minimising the impact of missing

responses on the overall results.
Results

The result of the study shows that the scores of 388 new learners range from 23% to 90%,
indicating a wide distribution of ability levels within the cohort. This variability is desirable in norm-
referenced tests as it allows effective differentiation among learners with different levels of IL
competence. As shown in Table 1, the test scores of the class ranged from 14 to 54 (with a total score
of 60) and had a mean test score of 36.88 + 8.97. The median was 38. As displayed in Figure 1, the
kurtosis value (-0.174) is close to zero, indicating a distribution that approximates normality, with no
significant presence of outliers or extreme scores. This supports the appropriateness of using
parametric tests for further statistical analysis, such as correlation or t-tests. The internal consistency
reliability of the instrument is strong, with a Cronbach’s alpha of 0.85 and a Kuder-Richardson 20
(KR-20) value of 0.86. These values exceed the commonly accepted threshold of 0.70, indicating that
the test items are homogeneous and consistently measure the intended construct—namely,
information literacy knowledge. Hence, the hypotheses are as follows: H1, The overall test will exhibit
high internal consistency, with KR-20 and Cronbach’s alpha values exceeding 0.80, indicating strong
reliability.

43
©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International
License.



&) Y

These findings suggest that the test demonstrates satisfactory psychometric properties. It
provides a reliable measure of IL performance across a diverse learner population and is capable of
distinguishing varying levels of ability. The near-normal distribution and broad score range further

support its suitability for large-scale diagnostic purposes in ODDE settings.
Figure 1

Distribution of test scores
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Table 1

Descriptive results of the test score

Parameters Result
No. of items 60
Mean of test score 36.88 +£8.97
Percentage of mean test score (%) 61.32+14.99
Median 38
Range of test score 14-54
Range of test score (%) 23-90
Skewness -0.503
Kurtosis -0.174
Cronbach alpha 0.85
Kuder-Richardson 20 (KR-20) 0.86

Source: Fieldwork, 2024
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As shown in Table 2, of the total 60 multiple-choice questions, 41 items (68.3%) fall within the
recommended range of 30-70%, with a mean difficulty index of 55.59% (SD = 10.63). This indicates
that the majority of items are of good or acceptable difficulty, suitable for assessing learners with
varying levels of information literacy. Notably, 10 of these items (16.7%) fall within the narrower and
more desirable range of 50-60%, with a mean difficulty of 56.33% (SD = 3.16), suggesting that these
items are especially effective at discriminating around the average level of ability. Based on the
findings, Hypothesis 2 (H2): The majority of test items will fall within the acceptable difficulty range
(30%-70%), indicating that appropriate item challenge levels for the target population are supported.

Only two items (3.2%) were found to be too difficult (DIF | < 30%), with a mean difficulty index
of 25.0% (SD = 3.03). These items may be too challenging for the intended learners and need further
review to identify potential issues related to content clarity, alignment, or instructional relevance. In
contrast, 17 items (28.3%) were classified as too easy (DIF | > 70%), with a mean of 70.74% (SD =
3.46). While easy items can support learner confidence and ensure broad content coverage, a high
proportion may reduce the overall discriminative power of the test, particularly for high-performing

individuals.

Overall, the test demonstrates a well-balanced distribution of item difficulty, with the majority
falling within acceptable bounds. However, the presence of a relatively high percentage of easy
items suggests the potential for refinement to improve the test's capacity to differentiate among
learners, especially those at the upper end of the performance spectrum. Future iterations may
benefit from the replacement or modification of overly easy or difficult items, guided by ongoing

item analysis and expert review.
Table 2

Classification of items according to the difficulty index

DIF I Interpretation Items (%) Difficulty index
Difficulty index (%) (mean % SD)
<30 Too difficult 2(3.2) 25.0 = 3.03
30-70 Good / Acceptable 41 (68.3) 55.59 = 10.63
50-60 Excellent 10(16.7) 56.33+3.16
> 70 Too easy 17 (28.3) 70.74 = 3.46

Source: Fieldwork, 2024

The discrimination index (D) is a key metric in evaluating the quality of test items, particularly
in determining how well each item differentiates between high- and low-performing learners. A
higher DI indicates that an item is effective in distinguishing learners who possess the targeted
knowledge or skills from those who do not. The analysis of the 60-item multiple-choice information

literacy test reveals promising results in terms of item discrimination.
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As indicated in Table 3, 90% of the questions demonstrate good to excellent discrimination (DI
> 0.2). Hence, hypothesis 3, H3: At least 70% of the items will demonstrate good to excellent
discrimination (DI = 0.2), reflecting the test's ability to differentiate learners' performance is accepted.

Over half of the items (28 items or 56.7%) fall into the “excellent” category (DI = 0.40), with a
mean DI of 0.47 (SD = 0.06). This suggests that these items are highly effective at distinguishing
between learners with higher and lower information literacy competencies. The relatively low
standard deviation within this group reflects consistency in item performance. Another 26 items
(43.3%) are classified as “good” (DI between 0.20 and 0.39), with a mean DI of 0.33 (SD = 0.10).
These items are still considered acceptable for assessment purposes, particularly in formative
evaluations, though they are slightly less discriminative compared to the excellent items. The higher
standard deviation in this range may indicate greater variability in the performance of individual
items. Only six items (10%) fall into the “poor” category (DI < 0.20), with an average DI of 0.08 (SD =
0.05). Items in this category do not meaningfully differentiate between high and low scorers, which
may be due to ambiguous wording, flawed distractors or a mismatch with the test construct. These
items should be reviewed and either revised or discarded in future test iterations to improve the

overall psychometric quality of the instrument.

Overall, the data show that 85% of the test items possess acceptable to excellent discriminatory
power. This indicates a strong capacity of the test to distinguish learner performance levels,
supporting its reliability and usefulness in measuring information literacy competencies among new
undergraduate learners in Open, Distance, and Digital Education (ODDE) settings.

Table 3

Classification of items according to the discrimination index (DI)

Discrimination Index (DI) Interpretation Items (%) Discrimination index
(mean = SD)
<0.20 Poor discrimination 6(10.0) 0.08 £ 0.05
>0.2 Good to excellent 54 (90.0) 0.38 £0.08
discrimination
0.20-0.39 Good discrimination 26 (43.3) 0.33x0.10
>04 Excellent discrimination 28 (56.7) 0.47 = 0.06

Source: Fieldwork, 2024

The distractor analysis of the 60-item multiple-choice test offers essential insights into the
quality and diagnostic value of the assessment instrument. As shown in Table 4, out of 120 distractors
for 60 items, the majority, 102 (85%), were classified as functional distractors (FDs), while 18 (15%)
were identified as non-functional distractors (NFDs). Based on the findings, hypothesis 4, H4: The
majority of distractors will function effectively (selected by at least 5% of respondents),

demonstrating that plausible and contextually relevant incorrect choices are accepted. In addition,
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of all 60 items, 2 (3.3%) had a low distractor effectiveness (DE), 36 (60%) had moderate DE, and 22
(36.7%) had a high DE.

This is a positive indication of item quality, as functional distractors play a key role in
differentiating between high- and low-performing test-takers. As only 15% of the 120 distractors
were classified as non-functional distractors (NFDs), this indicates that they were either never
selected or chosen by fewer than 5% of respondents. The presence of NFDs reduces the overall

discriminatory power of an item, suggesting opportunities for improvement through item revision.

Further analysis of item-level DE reveals that 22 items (36.7%) had high distractor effectiveness,
with all three distractors functioning well. This indicates strong item performance and effective
option construction. A majority of the items, 36 (60%), had moderate distractor effectiveness,
containing one NFD. While these items still retain diagnostic value, revising or replacing the non-
functional distractors could enhance their quality. Only 2 items (3.3%) were identified as having low
distractor effectiveness, with each having two non-functional distractors. These items may fail to
distinguish between learners of differing ability levels effectively and warrant closer scrutiny for

improvement or replacement.

Overall, the findings demonstrate that the test is reasonably well-constructed, with a high
proportion of functioning distractors and relatively few poorly performing items. However,
systematic refinement of the items with NFDs—particularly those with low DE—would further improve
the psychometric soundness of the test. Continuous monitoring and revision based on distractor
performance are crucial for maintaining the test’s validity and ensuring its ability to assess

information literacy among diverse learners accurately.
Table 4

Distractor analysis and distractor effectiveness (DE) of MCQs test items

Parameter Number (%)
Number of items 60
Total distractors 120
Functional distractors (FDs) 102 (85)
Non-functional distractors (NFDs) 18 (15)
Number of items with 2 NFDs (Low DE) 2(3.3)
Number of items with 1 NFD (Moderate DE) 36 (60.0)
Number of items with 0 NFD (High DE) 22 (36.7)

Source: Fieldwork, 2024

Pearson’s correlation of the difficulty index (DIF I) and discrimination index (DI) was also
analysed for each of the MCQ items. Table 5 shows the correlation between DIF | and DI. The results

show Pearson’s r = 0.222 and a p-value of 0.089. This reflects a weak positive linear relationship,
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suggesting that, in general, items that are slightly more difficult tend to have marginally better
discrimination power. However, the association does not reach statistical significance at the
conventional alpha level of 0.05. This means that the likelihood of the observed relationship

occurring by chance is relatively high (8.9%).

From a psychometric perspective, this result suggests that there is no clear relationship
between the difficulty of an item and its ability to differentiate between high- and low-performing
students. Ideally, well-constructed test items should show moderate difficulty (DIF between 0.4 and
0.6) and high discrimination (DI = 0.4). In this analysis, the lack of a significant correlation may signal
inconsistencies in item construction or that some items are not functioning as intended

psychometrically.
Table 5

Pearson's Correlations between difficulty index, DIF | and discrimination index, DI

Variable DIF 1 DI
DIF Pearson's r -
p-value -
DI Pearson's r 0.222 -
p-value 0.089 -

Source: Fieldwork, 2024

The 60-item MCQ-based information literacy test has overall good psychometric quality,
although improvements are still needed for some items. The high internal consistency (a = 0.85; KR-
20 = 0.86) and near-normal distribution support the reliability of the instrument for assessing
information literacy among new undergraduate learners. Most items had acceptable difficulty levels
(68.3%) and demonstrated strong discrimination ability (85%), with 85% of distractors performing
effectively. Although the correlation between item difficulty and discrimination was weak and not
statistically significant, the test overall shows good psychometric quality for measuring information
literacy knowledge. These results align with the research aims of developing a reliable and valid
MCQ-based test and evaluating item quality through psychometric analysis. In addition, the item
analysis provides clear direction for improving low-performing items, especially those with poor
discrimination or weak distractors, to finalise a better version of the test for future use. These findings
provide a solid foundation for interpreting how well the test captures the intended construct of
information literacy knowledge. The following discussion will explore these results in greater depth,
linking them to existing literature and highlighting their implications for assessment practices in

open and distance learning contexts.
Discussion

ltem analysis is a straightforward yet effective process that facilitates the examination of
observations, interpretation of students' acquired knowledge, and assessment of the quality of the
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testitem (Kumar et al., 2021). In this study, out of 60 items, the majority, specifically 41 items (68.3%),
exhibited a good or acceptable level of difficulty index, DIF I, with a mean of 55.59 = 10.63.
Conversely, two items (3.2%) were classified as too difficult (DIF | < 30%), while 17 items (28.5%)
were classified as too easy (DIF | > 70%). The good or acceptable level of difficulty index (68.3%) is
considered low compared to previous studies, which reported 75% and 90% as the acceptable rates
of items based on the difficulty index (Boh Podgornik et al., 2016; Lockhart, 2015). This low
percentage of good and acceptable levels is due to a high percentage of too easy’ items. Those

items will be reviewed and improved.

In the study, 54 of the 60 items (?0%) had an acceptable to excellent discrimination index (DlI).
It suggests that the majority of the items are good to excellent in differentiating the ability of the new
learners with higher scores from those with lower scores. The DI values of the study are also
comparable to those of a study by Lockhart (2015), which reported a high of 89% of the 100 test
items with a difficulty index of good to excellent. According to Kumar et al. (2021), discrimination
indices should be evaluated within the context of the specific test being analysed. Dl values are often
lower for assessments encompassing a broad spectrum of content areas compared to more
homogeneous assessments. They also suggested that items with poor DI are often ambiguously

worded and recommended a re-examination of the particular items.

The study also shows that two items of the test (3.3%) had two NFDs (low distractor
effectiveness). It indicates that the two ‘'wrong options' are selected by less than 5% of the upper 27%
and lower 27% of the respondents (210 learners). Those options should be reviewed and enhanced
to ensure that they can optimally distract the learners’ attention. Identifying potential functional

distractors and minimising NFDs are crucial for the quality of multiple-choice questions.

The skewness and kurtosis values were -0.503 and -0.174, respectively. It indicates that the data
distribution is slightly left-skewed, with slightly lighter tails and a peak, compared to a normal
distribution. The numbers, however, indicate that the data distribution approximates normality,
exhibiting only slight deviations from normality. The study also shows a weak positive correlation
between the difficulty index, DIF | and the discrimination index, DI (r = 0.222, p > 0.05).

The study has several limitations. First, the sample, although large (n = 388), was drawn from a
single cohort at one of the ODDE institutions in Malaysia, limiting its generalizability to other
contexts. Cultural and educational backgrounds may influence how learners interpret questions,
particularly in IL, where conceptual understandings can differ across systems. The use of a multiple-
choice format, while efficient, may not fully capture higher-order IL skills such as synthesis or critical
evaluation (Haataja et al., 2023). Additionally, items were developed in English, which may have
introduced language-related barriers for some learners, especially in a multilingual country like

Malaysia.

Theoretically, the study contributes to the growing body of IL assessment research by offering

an empirically validated test based on the SCONUL Seven Pillars model, contextualised for open,
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distance and digital education (ODDE). This addresses a critical gap in assessment tools that are
both psychometrically sound and culturally appropriate. While many international IL tests exist, few
are designed specifically for adult learners in flexible learning environments or reflect the realities of
post-secondary learners in Southeast Asia. By tailoring test items to the Malaysian ODDE context and
applying rigorous item analysis, the study bridges the gap between theory and practice, paving the

way for better-informed IL interventions and more equitable learner support systems.

In future work, cross-cultural validation of the instrument and longitudinal tracking of IL
development could further enhance its robustness and utility. Adjustments to item language and

inclusion of open-ended formats might also enrich the assessment’s depth and inclusivity.
Conclusions and Implications

Item analysis is a valuable procedure that should be conducted before a locally developed test
is approved and becomes an assessment instrument. This is not an exception for information literacy
test-based assessment. It provides essential information on the reliability and validity of test items by
calculating the item difficulty index (IDI), item discrimination index (IDI), and distractor effectiveness
(DE). According to Kumar et al. (2021), for MCQ-type assessments, a well-constructed item with four
options should ideally have a moderate difficulty index (DIF | = 30-70%), a strong discrimination
index (DI = 0.4), and maximum distractor effectiveness (DE = 100%) with three functional distractors

(FDs). These standards can also be applied to three-option MCQs with two FDs.

In this study, item analysis showed that 19 items met all three criteria. The difficulty index
analysis found that 68% of the items were categorised as acceptable or good, while 90% had good
or excellent discrimination. This indicates that the test is balanced—not too easy or too tricky—and

can distinguish between learners with higher and lower ability levels.

The findings support the use of this test to offer a high-quality information literacy assessment
for new undergraduate learners. The test can help measure the level of information literacy
knowledge and identify areas of weakness among new students. The university and library can use
this data to guide instructional interventions and improve learners’ IL skills. The study also enables
the university to offer a high-quality information literacy assessment through MCQs for new learners.
The test will evaluate the level of information literacy knowledge and areas of weakness among
incoming undergraduate learners. The university and library will implement interventions to enhance
the level of information literacy knowledge and competencies of new undergraduate students,

following improvements to the selected test items.
Suggestions for Future Research

To address the lack of a valid and reliable information literacy (IL) assessment tool for new
learners in Open, Distance, and Digital Education (ODDE) environments, a targeted research
agenda is needed. Specific research questions may include: (1) How can an IL test grounded in the
SCONUL Seven Pillars be developed to suit learners in ODDE settings? (2) What are the
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psychometric properties (validity, reliability, item difficulty, and discrimination) of the developed
test? and (3) How does performance on the test correlate with learners’ IL self-efficacy and academic
outcomes? A mixed-methods design is recommended. The quantitative phase should involve test
construction, pilot testing, and item analysis (difficulty index, discrimination index, and distractor
effectiveness) using tools such as JASP. Reliability should be evaluated with KR-20 and Cronbach’s
alpha, and construct validity should be tested via expert review and exploratory factor analysis (EFA).
The qualitative phase may involve interviews or focus groups to explore learners’ experiences with
the test and IL instruction. To support implementation, institutions should integrate the IL test into
the student induction programme. This enables the early identification of skill gaps and allows for
timely interventions, such as modular tutorials or librarian-led workshops. Capacity building should
also be prioritised: academic librarians and instructional designers must be trained in test
development, item writing, and psychometric evaluation. Over time, the question bank should be
reviewed and refined through continuous data collection and analysis to ensure cultural and

contextual relevance.
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