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Introduction: While student’s perception of an exam is a reflection of their feelings
toward the exmination items, item analysis is a statistical analysis of their responses
to examination items. The study aims to compare students’ perception toward the
difficulty of an examination with the results of item analysis and examination reliability
and validity.
Materials and methods: This is a cross-sectional study conducted in the College of
Medicine between January and April 2019. The study uses a structured questionnaire
and standardized item analysis of students’ examination.
Results: Overall, 80 items were analyzed in this study. Kuder–Richardson Formula 20
of the examination was 0.906. The average difficulty index of the examination items
was 69.4 (± 21.86). The response rate of the questionnaire was 88.9% (40/45). Students
considered the examination as easy (70.4%). Students’ perception toward the difficulty
of the individual items shows a moderate positive correlation between easy perception
and difficulty index (r = 0.7033, p = 0.00001), which means there is a tendency for high
difficulty index to go with high easy perception (and vice versa). Moderate negative
correlations were reported between moderate (r = –0.2969, p = 0.008082) and difficult
(r = –0.6094, p = 0.00001) perception to individual items’ difficulty and difficulty index. A
significant moderate positive correlation (r = 0.615, p = 0.00001) was reported between
the difficulty index and items covered within the specific learning outcomes.
Conclusion: Students’ perception toward items difficulty is aligned with the standard
difficulty index of items. Their perception can support the evidence of examination
validity. The constructions of items from the covered outcomes result in an acceptable
level of item and examination difficulties.
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1. Introduction
Students’ perception of an examination is defined as a reflection of their feelings
toward the examination items. While item analysis refers to a statistical analysis of
students’ responses to examination items. The two represent different perspectives
about examination items.
The assessment is considered to be valid if it measures what is intended to be
measured and reflects the educational contents [1, 2]. Construct validity denotes ”a
unitary concept, requires multiple lines of evidence, to support the appropriateness
and meaningfulness of the specific inferences made from test scores” [3]. The validity
and reliability of exmination can be adversely impacted by the mismatch between the
level of cognition in the assessment and the educational task [1, 4]. This mismatch can
appear in the form of too many easy or difficult items.
Item analysis is used to evaluate the quality of items and consequently helps in the
improvement of the assessment process. An assessment can be improved by refining
the defective items or deleting the poorly constructed ones from the question bank
[5–7]. The parameters of item analysis include the Difficulty Index (DIF) as well as the
index of the internal consistency, that is, Kuder–Richardson formula 20 (KR-20). The DIF
refers to the percentage of the examinees who answered the item correctly. It ranges
from 0 to 100%, with a higher value indicating an easy item index (8). Meanwhile, internal
consistency is commonly measured through Cronbach’s α (Coefficient alpha) [5, 9, 10].
Coefficient alpha is known to be identical to the Kr-20 in the case of type A MCQs
[5, 11, 12]. Different ranges and interpretations of item analysis parameters, as well as
internal consistency, have been published in extant literature [9, 12–17].
The College of Medicine, University of Bisha, Saudi Arabia (UBCOM) has adopted
innovative student-centered teaching, problem-based learning, an integrated curriculum, community-based teaching, electives with core, and the use of a systematic methods curriculum (SPICE). Problem-based learning is the principle educational strategy
in addition to the team-based learning, seminars, case-based learning, and practical.
The program offers Bachelor of Medicine, Bachelor of Surgery (MB, BS) following the
successful completion of 12 semesters (six years) [18, 19].
Students’ perception is widely used and recommended in the field of medical education. Data generated from students’ perception can provide valuable information about
faculty, the achievement of educational objectives, and instructional methods [20, 21]
besides being considered as a reliable and valid indicator of effective teaching [22].
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The study aims to compare students’ perception toward the difficulty index of an
examination with the results of the item analysis and examination reliability and validity.

2. Materials and Methods
2.1. Study area
The study was conducted at UBCOM between January and April 2019.

2.2. Study design
The study desgin is cross sectional study [23].

2.3. Study population
All students registered for the course of principles of human diseases (2016–2017) were
included in the study (n = 40). The exclusion criteria of the study included students
who refused to participate or those who did not fill the questionnaire. The particpating
students filled the questionnaire immediately after completing the examination without
identification.

2.4. Sample size
The sample size is the total coverage.

2.5. Materials
The study used a standardized item analysis of the final course examination and a
questionnaire.
The examination used in this study was from the course of principles of human
diseases. It is conducted in semester two of the second year (n = 45). The course is
integrated and multidisciplinary. The course examination was developed by the course
committee using course blueprint and then approved by the students’ assessment committee (SAC) of UBCOM. It was comprised of type A MCQs. The number of examination
items (n = 80) was adjusted according to the course blueprint and the tested domains
[24]. Each item is composed of stem and four options, three distractors, and a single
DOI 10.18502/sjms.v15i2.5503
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best answer. The correct answer is awarded one mark and no marks for blank or wrong
selection.
The examination was marked automatically (DataLink 1200 – Apperson system) and
double-checked by the examination officer and course coordinator. Standard item
analysis was obtained and processed for the study.
The study used a questionnaire to evaluate students’ perception of the examination
items and standard item analysis of the examination.
The questionnaire was developed to gain a deep understanding of students’ perception toward the examination in general and examination items in particular. It was developed by the authors in consultation with medical education experts and statisticians
and consisted of two parts. Part consisted of a three-point Likert scale (easy, moderate,
and difficult). The mode of covering specific learning outcomes (SLO) from which the
items were constructed was assessed through a two-point Likert scale (covered or not
covered). The second part encompassed the number of items, their mode of covering
the course contents, and the ability of examination to assess students. This part was
evaluated through a three-point Likert scale (yes, not sure, and no). The questionnaire
was tested through a pilot study. The internal consistency of the questionnaire was
0.79. Data generated from the pilot study were not included in the study.

2.6. Data collection
The questionnaire was distributed to students in the last five min of the examination, and
those who finished early were given the questionnaire after they left the examination
hall. The data was collected by the authors. All students were informed that participation
in the study had no impact on their academic performance in the long or short term.

2.7. Statistical analyses
The data obtained from the questionnaires and the standard item analysis were analyzed using SPSS, version 20 (Armonk, NY: IBM Corp, USA). Descriptive statistics and
Pearson correlation coefficient were applied to measure the significance of difference
and correlation among different variables. The level of significance was fixed at 95%,
Confidence interval and P-value < 0.05 was considered as significant.
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2.8. Ethical consideration
The study was approved by the research and ethics committee. All students who
participated in the study gave a written consent.

3. Results
3.1. Item analysis
The total number of the analyzed items was 80. The average class score was 55.5
(69.38%). Class median was 56.0 (70.0%). KR-20 of the examination was 0.906. Students’
passing rate was 32.5% (Passing marks = 60). The average DIF of the examination was
69.4 (±21.86). The exmination items were classified into difficult, moderate (acceptable),
and easy (Table 1).
TABLE 1: Classification of examination items according to difficulty index.
Parameters

UBCOM
Interpretation
Easy > 80

DI

Pande et al., 2013 [13]
%

Interpretation

35

%

Mitra et al., 2009 [16]
Interpretation

%

Easy ( >70)

52.5

Easy ( >80)

35

Moderate (25–80)

62.5

Acceptable (30–70)

42.5

Acceptable (30–80)

60

Difficult (0–25)

2.5

Difficult (< 30)

5

Difficult (< 30)

5

DI, Difficulty index

Figure 1: Correlation of student’s perception toward item difficulty and the standard difficulty index of items.
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Figure 2: Correlation between the difficulty index of items and the specific learning outcome.

3.2. Students’ perception
The response rate of the questionnaire was 72.5% (29/40) and 11 students refused to
participate in the study. The averages of students’ perception toward items’ difficulty
were easy (70.4%), moderately difficult (18.5%), and difficult (11.1%).
For 57% of the students, the examination coveredthe entire course. The distribution
of examination items across the course content was equal for 64% of the students. While
only 38% thought that the examination could assess them, 70% of the students reported
that the number of questions was adequate to assess them. The majority of students
(92%) believe that the examination items were covered during course instruction.
A moderate positive correlation was reported between easy perception and DIF (r =
0.7033, p = 0.00001), which means high DIF is associated with high easy perception.
High DIF of an item indicates its easiness. Moderate negative correlation was reported
between moderate (r = –0.2969, p = 0.008082) and difficult (r = –0.6094, p = 0.00001)
students’ perception and DIF (Figure 1).
A significant moderate positive correlation (r = 0.615, p = 0.00001) was reported
between DIF and items from covered SLOs (Figure 2).
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4. Discussion
The KR-20 of the examination (reliability coefficient) was 0.906, and the majority of
examination items were within the acceptable range of difficulty (62.5%). These findings
support the validity of the examination. According to some authors [1, 9, 14, 17, 25], KR-20
value of 0.8 or above is ideal and demonstrate excellent reliability of the examination. It
has been reported that the presence of too many easy or difficult items can affect both
examination validity and reliability [1, 4].
The average class score and class median were 55.5 and 56.0, respectively. These
values suggest that the number of students who performed very well was the same as
those with low performance.
Examination set-up, such as the construction of the examination by the expert staff
who were involved in teaching and using the blueprint, supports the content form of
validity [1, 2, 15, 24]. Also, the presence of an acceptable percentage of students who
pass the examination supports the construct form of validity [26].
Students reported that the examination covered the course contents in a wellbalanced manner, and the number of items was adequate to assess them. These
findings of students’ perception support the validity of the examination since an
examination is considered valid if it measures what is intended to measure and reflects
the educational contents. These findings are supported by the previous works of
Carmines et al. and Brown et al. [15, 27] who reported that the validity is based on the
extent to which a measurement reflects the specific intended content.
The average DIF of examination, according to the standard item analysis, was 69.4.
The average student’s perception of examination difficulty is easy (70.5%) and shows
a significant positive correlation (r = 0.7033, p = 0.00001) with DIF. The average examination difficulty is considered good and acceptable according to the college assessment policy and literature [13, 14, 16]. In any examination or test, the average difficulty
of items is adjusted according to the required competencies and student-level [1].
The current findings of students’ perception toward examination difficulty suggested
that they underestimated the examination difficulty. Students commonly underestimate
their performance rather than the examination difficulty [1, 28, 29]. Van de Watering
reported that students’ perception toward examination difficulty differs according to
their performance in the examination and students with higher scores underestimate
their performance while students with lower scores have more accurate estimations [1].
According to the examination result, the upper students represent 72.5%. However, the
class mean and average are relatively similar (55.5 and 56.0, respectively). The result
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suggested a good student’s performance. These findings support the work of Van de
Watering [1].
The limitation of the study includes the fewer number of students and the application
of the study on one course. The strength of the study is that the test is considered valid
and reliable through several pieces of evidence.

5. Conclusion
Students’ perception toward items difficulty is aligned with the standard DIF of the
examination items. Their perception support the evidence of examination validity. The
constructions of items from the covered outcomes result in an acceptable level of item
and examination difficulties.
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