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Abstract

This study aims to evaluate the psychometric characteristics of
multiple-choice question items in the daily assessment instrument
of Economics subjects in phase F at SMA Negeri 1 Gedangan. The
instrument was developed through the first three stages of a 4D
model (Define, Design, Develop) and analyzed using the Classical
Test Theory (CTT) approach. Content validity was tested using the
Aiken's V index, while empirical validity, difficulty level,
differentiation, trick effectiveness, and reliability were analyzed
quantitatively. The validation results showed that nine out of ten
questions had sufficient content validity (V > 0.50), but one
question was declared invalid and removed. Quantitative analysis
showed that 90% of the questions were relatively easy (P > 0.80),
35% had good differentiation (D > 0.40), and the reliability of the
instrument was in the medium category (KR-20 = 0.692). Some
tricksters do not function optimally, indicating the need for
improvements in the design of the answer choice. These findings
affirm the importance of question item analysis in improving the
quality of economic learning evaluation, especially in supporting
formative assessments in accordance with the principles of the
Independent Curriculum.
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INTRODUCTION suggest, education functions as a vehicle

Education is a multidimensional  for shaping identity and moral values
process characterized by complex  through the relationships between
interactions among philosophical,  educators, students, and their social
psychological, and social factors. These  environment. Consequently, the

interconnected  dimensions create a
learning dynamic oriented not only toward
knowledge
character formation and the development
of human values. As Habsy et al. (2024)

transfer but also toward

educational process is inherently tied to
foundational values such as justice,
of  thought,
responsibility.

freedom and social
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This process of learning occurs
continuously throughout life and is
significantly influenced by the quality of
social relationships and a supportive
environment. Rohanah et al. (2020)
emphasize that effective learning arises
from dynamic interactions between
individuals and their environment,
resulting in measurable changes in
knowledge, skills, and attitudes. Within
this framework, the evaluation of learning
outcomes is a critical component of any
education system. It serves both as a
measure of competency achievement and
as a source of feedback to enhance
learning  effectiveness  (Khuzaemah
Allaely, 2024; Meguellati et al., 2024).

Evaluation can be conducted
through various techniques, including both
test and non-test methods. Among these,
the multiple-choice test remains prevalent
in educational practice due to its
advantages in ease of administration, time
efficiency, and a high degree of scoring
objectivity (Stuart & Helen, 2022;
Zuriyati, 2016). However, the overall
quality of any evaluation is contingent
upon the quality of its individual items.
Thus, item analysis is a crucial step in
establishing the validity and reliability of
an assessment instrument. This process
allows for the systematic measurement of
key item characteristics, including
difficulty index, discrimination power, and
distractor effectiveness (Eleragi et al.,
2025; Gebremichael et al., 2025).

The application of item analysis
spans numerous educational domains,
including medical education, teacher
training, and competency-based

assessment. Research by Rahmi and
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Friyatmi (2022) demonstrates that item
quality significantly influences assessment
outcomes, particularly in measuring
higher-order thinking skills. Prasetyo
(2019) highlights the role of item analysis
in ensuring that assessment items align
with curriculum standards and learning
objectives. Furthermore, multiple studies
affirm that item provides
educators with valuable, ongoing feedback
for refining evaluation instruments. This
systematic practice is essential for teachers
to identify flawed items, implement
revisions, and develop more valid and

analysis

reliable questions that accurately reflect
learning goals (Savika et al., 2025; Siregar
et al., 2024).

Within the specific context of
economic education, evaluation presents
distinct challenges. The discipline requires
students to develop a deep conceptual
understanding and the ability to apply
knowledge to real-world situations.
Therefore, effective assessments must be
capable of measuring higher-order
thinking skills, such as analysis, synthesis,
and evaluation, which are wvital for
fostering the critical and creative thinking
necessary to address complex problems
(Akhiralimi et al., 2022; Mytra et al.,
2021). Despite this need, high school
economics teachers often encounter
difficulties constructing items that align
with learning outcomes and curriculum
standards. As Kurniawati (2021) notes,
limited resources and a lack of specialized
training in item construction are primary
obstacles to implementing high-quality

evaluations.
The recent implementation of
Indonesia's Merdeka Curriculum
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(Independent Curriculum) has further
emphasized the integral role of formative
assessment within the learning process. At
the senior high school level, Phase F is
designed to promote diagnostic and
continuous assessment, wherein daily

assessments aim to monitor student
progress  consistently and  provide
constructive feedback

(Kemendikbudristek, 2022). However, a
conspicuous gap exists in the literature:
there is no comprehensive study that
specifically evaluates the quality of
multiple-choice questions used in daily
economic assessments within Phase F.
This gap underscores the need for
empirical support  the
implementation of more effective and
accurate formative assessments in this
critical subject area.

research to

To provide a robust foundation for
this analysis, the present study adopts the
framework of Classical Test Theory
(CTT). CTT is a psychometric approach
that enables the quantitative evaluation of
key item characteristics, including
validity, reliability, difficulty, and
discrimination (Arifin, 2013; Meguellati et
al., 2024; Pratama, 2019). Hartono et al.
(2024) demonstrate that CTT can be
effectively employed to improve the
quality of evaluation instruments at both
tertiary and secondary education levels. Its
flexibility in data analysis and
interpretation of results makes it
particularly suitable for application in the
context of daily formative assessments.

Based on this background, this study
aims to evaluate the psychometric
characteristics of multiple-choice
questions used in the daily assessment of
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Phase F Economics at SMA Negeri 1
Gedangan. It is expected that this
evaluation yield
recommendations to improve the quality

will actionable

of  economic learning  evaluation
instruments, strengthen formative
assessment practices, and ultimately

support the more effective implementation

of the Merdeka Curriculum at the
secondary school level.
METHOD

This study employs a developmental
research design aimed at producing a daily
assessment instrument comprising
multiple-choice questions for Phase F
Economics. The development process
adhered to the 4D model (Define, Design,
Develop, Disseminate) proposed by
Thiagarajan (1974), with a focus on the
first three stages: Define, Design, and
Develop. The primary activities for each
of these stages are detailed in Table 1.

Table 1. Stages of the 4D Model in the Research
Phase

Main Activities

Define Conducting a literature review,
performing a needs analysis, and
identifying basic competencies.

Design Preparing question matrices,
defining indicators, and
formulating  the  assessment
format.

Develop Conducting expert validation,

performing question testing, and
executing item analysis.

The research participants consisted
of 33 Phase F students from SMA Negeri
1 Gedangan, Sidoarjo. A purposive
sampling technique was utilized to select
the sample based on the following criteria:
having completed the National Income
instructional material, willingness to
participate in the trial, and the absence of
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cognitive barriers that could impair
comprehension of the test items. Prior to
full implementation, a pilot test was
conducted with five students to ensure the
clarity of the questions and the
appropriateness of their difficulty level.
This research received formal approval
from the school administration and was
conducted in accordance with established
ethical principles for educational research.

Data collection yielded both
qualitative ~ and  quantitative  data.
Qualitative data were derived from expert
evaluations of the question items using
validation sheets. Quantitative data were
obtained from student test results, which
were subsequently analyzed to determine
the psychometric characteristics of each
item. The wvalidation process
conducted in two stages. The first stage

was

involved internal validation by two

content experts, who assessed each
question item based on three aspects:
material substance, construction, and
language clarity. Assessments were made
using a four-category Poor,
Sufficient, Good, and Excellent. Content
validity was quantitatively assessed using
Aiken’s V formula (Aiken, 1985), with a
score of > 0.70 considered to indicate
acceptable validity.

The second stage involved external
validation through field testing with the
student participants. The answer responses

were analyzed to measure each item’s

scale:

difficulty index, discriminating power,
empirical  validity, reliability, and
distractor effectiveness. The difficulty
index (P) was categorized as easy (P >
0.70), medium (0.30 < P < 0.70), or
difficult (P < 0.30). Discriminating power

Asatiza: Jurnal Pendidikan Vol. 6 No. 3 (2025)

(D) was classified as good (D > 0.40), fair
(0.20 < D < 0.40), or poor (D < 0.20).
Empirical validity was calculated by
determining the point-biserial correlation
between the item score and the total test
score. Reliability for the entire test was
analyzed using the Kuder-Richardson 20
(KR-20) formula. Distractor effectiveness
was analyzed using the Anbuso V.8
software. These classification guidelines
for difficulty and discrimination are
consistent with the standards outlined by
Haladyna (2004).

Data analysis incorporated both qualitative
and quantitative techniques. Qualitative
analysis was applied to interpret the expert
judgments regarding item feasibility.
Quantitative analysis was performed on
the student test data using Classical Test
Theory (CTT) formulas, facilitated by
Microsoft Excel and Anbuso V.8 software.
This mixed-methods approach was
employed to obtain a comprehensive
evaluation of the quality of the developed
assessment instrument.

RESULT AND DISCUSSION

This study aimed to develop a daily
assessment instrument comprising
multiple-choice questions aligned with the
characteristics of Phase F Economics
students. The development process
followed the first three stages of the 4D
model (Define, Design, and Develop),
executed systematically to ensure the
resulting instrument possessed adequate
validity and reliability.

Stages of Instrument Development

The  Define stage involved
identifying learning needs, analyzing core
competencies, and examining learning
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objectives alongside student
characteristics. The outcomes of this
analysis served as the foundation for
designing relevant and contextual question
indicators.

During the Design stage, a test
blueprint was constructed based on the
established indicators. The item writing
process carefully considered cognitive,
affective, and psychomotor dimensions to
ensure alignment with the intended
learning outcomes.

In the Develop stage, the drafted
questions underwent validation by two
experts in the field of educational
evaluation. The validation assessed
material accuracy, construction quality,
and language clarity. Subsequently, the

Arsharil Novan Setiawan, & Putri Ulfa Kamalia

questions were tested on students to
facilitate quantitative analysis.

Content Validity
Content
quantitatively by two validators using the
Aiken’s V index (Aiken, 1985), calculated
with the formula:

V=%s/[n(c-1)]

validity was assessed

where:

s =:r-lo

n :number of raters

r :rating given by the reviewer
Lo :lowest validity rating number
¢ : highest validity rating number

The results of the Aiken’s V
calculations are presented in Figure 1.

Figure 1 Results of Aiken’s V Calculations for Item Validity

Aikans Vcaloulalion

) 1 2 El 4 5 [ 7 E ] 10
Reviewer
r 5 T 5 r ] T ] T 5 T T 5 I 3 T H r 5
Rl 2 1 3 7 3 7 ) 1 i F) 1 4 3 i 1 3 2 4 3
k2 3 2 3 2 P 1 3 2 2 3 2 1 0 R 1 F 1 . 1
¥s 3 4 i i 3 3 ] 3 L
v 0.5 [.666665666 0.5 0.5 [.EAGAGAGEE] 0.5 0.5 [.1333333331 0.5 [.6BREEEEEEY
Catmnary Currerrily Cirrgtly Curertly Surraniky Currerily Currery Caent'y Law Crrrantly Sarrently

Of the ten questions developed, nine
obtained scores between 0.50 and 0.667,
indicating a sufficient level of validity
warranting minor revisions. One question,
item 8, obtained a value of 0.333 and was
deemed invalid; it was consequently
excluded from subsequent trial stages. An
Aiken’s V value above 0.70 is generally

considered to indicate high validity, while
values between 0.50 and 0.69 suggest a
need for improvement in specific aspects
(Aiken, 1985).

Question Item Analysis

Following content validation, the
nine questions that passed were subjected
to quantitative analysis based on three

Asatiza: Jurnal Pendidikan Vol. 6 No. 3 (2025)
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primary parameters: difficulty level,

discriminating power, and distractor
effectiveness.

Difficulty  Level: The
revealed that eight questions had a
difficulty index (P) above 0.80, classifying
them as relatively easy. One question was
in the medium category with an index of
0.45. No questions were classified as
difficult. The distribution of difficulty

levels is presented in Table 2.

analysis

Table 2. Difficulty Level of Multiple-Choice
Question Items

Category (P) Item Count %
Numbers
Difficult (P <0.30) - 0
Medium (0.30 <P 2 1 10%
<0.70)
Easy (P> 0.70) 13456 8 90%
7910

One question was in the acceptable
category without revision (0.30 < D <
0.40), two required revision (0.20 < D <
0.30), and three were classified as poor (D
< 0.20) and require significant revision or
replacement. Item 1 demonstrated very
low discriminating power and was
declared empirically invalid. The results
are summarized in Table 3.

Table 3. Discriminating Power of Multiple-

Choice Question Items

Category (D) Item Count %
Numbers

Good (D > 0.40) 459 3 35%

Acceptable (0.30 < ’ | 10%

D < 0.40)

0.20<DP<0.29

Revision Needed 36 2 20%

(0.20 <D <0.30)

Poor (D < 0.20) 1710 3 35%

This distribution indicates that the
majority of the items were insufficiently
challenging to optimally gauge students'
higher-order thinking abilities.

Power:  Three
exhibited a discriminating
power (D) above 0.40, categorizing them
as good due to their ability to differentiate
between high- and low-achieving students.

Discriminating
questions

Distractor Effectiveness: Analysis
of answer choices indicated that several
distractors failed to function as intended.
As shown in Figure 2, some incorrect
options were selected by no students or
only a handful, suggesting they were either
non-plausible or easily identifiable
incorrect choices.

as

Figure 2. Distractor Effectiveness Analysis for a Sample Item

. Dilfarit Pezui Difficulty Leve| Alternative dnswers -
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Instrument Reliability

The instrument's reliability,
calculated using the Kuder-Richardson 20
(KR-20) formula, yielded a coefficient of
0.692. This value indicates moderate
internal consistency, sufficient for use in
low-stakes daily formative assessment.
While  approaching the  common
educational research threshold of 0.70, this
result suggests room for improvement to
achieve high reliability (Nitko &
Brookhart, 2011).

Student Learning Outcomes

All 33 students participated in the
instrument trial. The mean score was
86.94, with a maximum of 100 and a
minimum of 13. The standard deviation of
15.14 indicates a notable variation in
student ability levels. Individual mastery
was achieved by 97% of students, and
classical mastery reached 80%. These
results suggest that most students met the
established learning targets, though the
high average and low difficulty index
should be considered when interpreting
this success. The summary is presented in

Table 4.
Table 4. Descriptive Statistics of Student Scores

Metric Value
Total Values 2869
Mean Score 86,94
Highest Score 100
Lowest Score 13
Standard Deviation 15,14
Number of Students 33 People
Number of Students 32 People
Mastered
Individual Mastery 1 Person
Rate
Individual absorbency 97%
Classical Mastery Rate 80%
Discussion
Instrument ~ Validity  and  Internal
Consistency

Arsharil Novan Setiawan, & Putri Ulfa Kamalia

The content validation results
indicated that nine of the ten items
possessed sufficient validity (Aiken’s V =
0.50-0.667) for use with minor revisions.
This aligns with research by Eleragi et al.
(2025) and Gebremichael et al. (2025),
who emphasize the critical role of content
validity in ensuring items align with
learning  objectives.  However, the
empirical analysis revealed that not all
items passing expert validation functioned
optimally. The very low discriminating
power of item 1, rendering it empirically
invalid, underscores the perspective of
Haladyna (2004) that a comprehensive
validation process must integrate both
qualitative  (expert judgment) and
quantitative (empirical) analyses to ensure
overall instrument quality.

Difficulty Level and Learning Implications

The finding that 90% of the items
were categorized as easy (P > 0.80)
suggests the instrument in its current form
may lack the rigor to effectively identify
variations in student ability. This finding is
consistent with Gebremichael et al.
(2025), who note that overly easy items
can limit an assessment's diagnostic
utility. Within the framework of the
Merdeka Curriculum, which prioritizes
formative assessment and the development
of critical thinking, it is essential that
assessments include a range of item
difficulties. Subsequent revisions should
therefore focus on incorporating more
items of medium difficulty and developing
challenging items that effectively measure
higher-order cognitive skills.

Differentiation and Quality of Evaluation

Asatiza: Jurnal Pendidikan Vol. 6 No. 3 (2025)
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While 33.3% of items demonstrated
good discriminating power (D > 0.40), an
equal proportion (33.3%) were classified
as poor (D < 0.20). Low discrimination
indicates an item's failure to reliably
differentiate between high- and low-
achieving students, a core principle of
effective diagnostic assessment
(Haladyna, 2004). Items with poor
discrimination provide little information
for learning improvement and can result in
a homogenized score distribution that fails
to reflect the true spectrum of student
understanding.

Distractor Effectiveness and Answer
Choice Design

The analysis revealed that several
distractors were non-functional, meaning
they were not selected by any lower-
achieving students. According to Eleragi
et al. (2025), effective distractors should
reflect common student misconceptions
and be contextually plausible. The
ineffectiveness of the distractors in this
study highlights a need for targeted teacher
professional development focused on the
principles of effective multiple-choice
item writing, particularly in designing
attractive and plausible incorrect options.

Reliability and Practical Implications

The obtained KR-20 reliability
coefficient of 0.692 indicates moderate
internal consistency. This level is
generally acceptable for formative

assessments intended to provide feedback
for learning (Nitko & Brookhart, 2011).
However, to enhance the instrument's
utility for more formal or summative
purposes, improvements in item quality—
specifically, by increasing the proportion

Asatiza: Jurnal Pendidikan Vol. 6 No. 3 (2025)

of items with good discrimination and a
balanced range of difficulties—are
necessary to boost reliability above the
0.70 threshold.

Linkage with the Independent Curriculum

The findings of this study resonate
with the formative assessment principles
of the Merdeka Curriculum for Phase F

senior high school. The developed
instrument provides a foundational
snapshot of student achievement.

However, to fully realize the curriculum's
goal of diagnostic assessment that drives
learning reflection (Kemendikbudristek,
2022; Savika et al., 2025), the instrument
must be refined. Future development must
focus on enhancing item discrimination
and distractor effectiveness to create a
more powerful tool for identifying specific
student needs and supporting the
curriculum's objective of fostering critical
and analytical thinking.

CONCLUSION

This study successfully developed a

prototype daily assessment instrument

comprising ten multiple-choice questions
for Phase F Economics. Expert validation,
quantified via Aiken’s V index, confirmed
that nine questions met the threshold for

sufficient content validity (V > 0.50),

while one item (number 8) was deemed

invalid (V =0.333) and was excluded from
subsequent testing.

Quantitative analysis of student
responses (N=33) yielded the following
key findings:

1. Difficulty Level: Ninety percent of the
questions were classified as easy (P >
0.80), with the remaining 10% in the
moderate range (P = 0.45).
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2. Discriminating Power: The items
demonstrated varied discriminatory
ability: 35% were categorized as good
(D >0.40), 10% as acceptable (0.30 <
D <0.40), 20% required revision (0.20
<D <0.29), and 35% were poor (D <
0.19).

3. Distractor Effectiveness: On average,
two distractors per question were non-
functional, indicating a failure to
effectively attract students from the
correct answer.

4. Reliability: The
demonstrated  moderate

instrument
internal
consistency, with a KR-20 coefficient
0f 0.692.

Item 1 was declared empirically
invalid due to its very low discriminating
power and non-functional distractors.
Consequently, only eight of the original
ten items are recommended for use, and
these require targeted revisions.

These findings underscore that a
development process
incorporating item analysis is crucial for
enhancing the quality of learning
evaluation. However, significant attention
must be paid to crafting a varied
distribution of item difficulty and

systematic

designing plausible distractors to ensure
the instrument is both diagnostic and fair.
While this instrument shows potential for
formative assessment purposes, its current
psychometric properties preclude its
recommendation for high-stakes
summative assessment without substantial
improvement.

This research contributes to the
implementation  of the  Merdeka
Curriculum by highlighting the gap

between intention and practice in

Arsharil Novan Setiawan, & Putri Ulfa Kamalia

formative assessment. The prevalence of
easy, low-discrimination items suggests a
continued tendency among teachers to
construct factual, recall-based questions
rather than those that measure higher-
order thinking skills like
synthesis, and evaluation. This indicates a
pressing need for comprehensive teacher
professional development focused on

analysis,

item-writing techniques, including the
design of plausible distractors that reflect
common student misconceptions
(Haladyna, 2004; Eleragi et al., 2025).
Theoretically, this study emphasizes
the critical role of psychometric analysis in
economic education at the secondary level,
an area that has received limited scholarly
attention. The developed instrument
serves as a preliminary model for
competency-based assessment; however,
further
refinement before broader application.
The generalizability of these

its limitations  necessitate

conclusions is constrained by the study's

limitations, including its focus on a single

topic (National Income) and a relatively
small, homogeneous sample size (N=33).

Future research should aim to:

1. Develop instruments encompassing a
broader range of economic topics.

2. Validate findings with larger, more
diverse student populations to enhance
external validity.

3. Employ modern  test theory
approaches, such as Item Response
Theory (IRT), to provide more robust
and nuanced psychometric insights.

4. Conduct longitudinal studies to
evaluate the impact of improved
assessment instruments on sustained
student learning outcomes.
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