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This study aimed to conduct qualitative and quantitative analyses
of essay test instruments used in the daily assessment of the
Learning Planning and Microteaching course. This research
employed a descriptive method with an item analysis approach. The
subjects of this study were fifth-semester students of the
Automotive Engineering Education Study Program, while the
object of the study consisted of 15 essay items used in the daily
assessment of the Learning Planning and Microteaching course.
The study was conducted on September 25, 2025, involving 20
student respondents. Qualitative analysis of the test instrument was
carried out by an expert to detect and correct weaknesses in the
material, construction, and language aspects so that the instrument
is valid in content and objective before being used. Quantitative
analysis of test instruments is the process of testing the quality of
test instrument items to determine item discrimination, Level of
difficulty, and external validity reliability. The results showed that,
based on the qualitative analysis, all items met the criteria for
material, construction, and language aspects. However, the
quantitative analysis, including difficulty index, discrimination
index, validity, and reliability, indicated that several items required
revision. Items 11 and 12 need revision because they showed
weaknesses in validity, although their difficulty and discrimination
indices were still acceptable. Meanwhile, items 2, 5, 8, 14, and 15
require more substantial revision or replacement because they have
poor discrimination power. Overall, the essay test instrument can
be considered moderately feasible, but it still requires improvement
before being used as a strong formative assessment instrument.

This is an open-access article under the CC BY-SA license.

©00

Corresponding Author:

Ranu Iskandar

Automotive Engineering Education, Faculty of Engineering, Universitas Negeri Semarang, Indonesia

Email:ranuiskandar@mail.unnes.ac.id

1. INTRODUCTION

The Learning Planning and Microteaching course is offered in the fifth semester by
the Automotive Engineering Education Study Program, Faculty of Engineering, Universitas
Negeri Semarang [1]. The learning objective of this course is to train students to apply
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various forms of knowledge, attitudes, and teaching skills through different teaching
methods and learning models in order to prepare them to become professional teachers
[2][3]. In this course, students learn about the nature of microteaching, the objectives and
benefits of microteaching, the characteristics of microteaching, the procedures for
implementing microteaching, general teaching procedures, learning planning, microteaching
practice, teaching implementation, and basic teaching skills. To determine whether the
Learning Planning and Microteaching course has achieved its learning objectives, an
appropriate learning assessment is required [4][5].

Assessment is an important component in determining the success of the learning
process conducted by teachers [6]. It also provides feedback to teachers so that they can
continuously improve their teaching abilities and help students achieve optimal learning
development [7]. Assessment conducted by teachers should not only measure learning
outcomes but also become part of the effort to support students’ learning process [8].
Teachers need to realise that students’ learning success is one of the indicators of teachers’
success in teaching [9]. Apart from that, the aim of micro-learning is for students to master
8 basic teaching skills, one of which is to close the learning by giving test questions [10].

Learning assessment can be conducted through achievement tests. Achievement tests
may take the form of written tests, performance tests, or oral tests. Written tests may include
multiple-choice items, essay items, and matching items [11]. An essay test consists of
questions or tasks that require students to organise and express their answers in their own
words or sentences. These answers may involve recalling, organising, integrating, or
constructing knowledge that has been learned into coherent written responses. Essay tests
not only measure low-order thinking skills (LOTS) but also higher-order thinking skills
(HOTS) [12]. The development of essay items begins with several stages: (1) formulating
the purpose of the test, (2) reviewing which learning materials are suitable for essay-type
questions, (3) developing a test blueprint, (4) writing the questions along with answer keys
and scoring guidelines, and (5) determining the quality of the test items [13]. The quality of
test items can be determined through qualitative and quantitative analyses. Quantitative
analysis includes difficulty index, discrimination index, validity, and reliability analysis.

The difficulty index refers to the proportion of students who are able to answer an
item correctly compared to the total number of test takers. Difficulty index analysis is
conducted to determine whether an item is categorised as easy, moderate, or difficult. In
other words, the difficulty index is calculated based on the proportion of students who
answer the item correctly. When more students are able to answer correctly, the difficulty
index becomes higher, indicating that the item is easier. Conversely, when fewer students
answer correctly, the item is categorised as difficult. The discrimination index refers to the
ability of an item to distinguish between high-achieving and low-achieving students. Since
essay test instruments need to meet acceptable assessment standards, their validity and
reliability must also be demonstrated [14].

The purpose of this study was to qualitatively review essay items and quantitatively
analyse the essay items in terms of difficulty index, discrimination index, validity, and
reliability in the daily assessment of the Learning Planning and Microteaching course. The
main novelty of this research is that it provides empirical evidence regarding the technical
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quality of essay tests and offers a model for lecturers to improve formative assessment
instruments. The novelty of this research is that the questions are arranged based on Bloom's
Taxonomy, starting from level C1 to C3 (LOTS) and C4 to C5 (HOTYS).

The research gap addressed in this study is that previous studies on test instrument
analysis in education have mostly focused on objective tests, such as multiple-choice, true-
false, or matching items. Meanwhile, essay test instruments have rarely been analysed in
depth, particularly in terms of validity, reliability, discrimination power, and difficulty level.

2. METHOD

This study employed a quantitative method aimed at analysing the quality of essay
items used in the daily assessment of the Learning Planning and Microteaching course. The
subjects of this study were fifth-semester students of the Automotive Engineering Education
Study Program, while the object of the study was the essay test used in the daily assessment
of the Learning Planning and Microteaching course. The questions consisted of 4 questions
at level C1 and C2 with a maximum score of 5, 6 questions at level C3 with a maximum
score of 7, 2 questions at level C4 with a maximum score of 9, and 2 questions at level C5
with a maximum score of 10, so the total score is 100. The study was conducted on
September 25, 2025, involving 20 student respondents. The sample size was only 20
respondents because | only taught 1 class consisting of 20 students. The data used in this
study were primary data, collected directly from respondents through test instruments.

The quality of the test items was reviewed using the format developed by the Centre
for Educational Assessment, Indonesia Ministry of Education and Culture [15]. An expert
reviewed the essay test items as a lecturer. The aspects assessed included material,
construction, and language.

The item difficulty index refers to the probability of answering an item correctly at a
certain level of ability and is commonly expressed as an index. The formula for the item
difficulty index is as follows [16]:

DIF= [(H+L)/N] x 100 1)
Description
DIF  =difficulty Index
H = number of students who gave correct options in the high-score group
L = number of students who gave correct options in the low-score group
N = Total number of students who took the test

Table 1. Difficulty Index

No Category Range
1 Too easy >70%
2 Good 30-70%
3 Too difficult <30%

The discrimination index is generally expressed as a proportion ranging from 0 to
1.00. It indicates how well an item can distinguish between students who have mastered the
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material and those who have not. The higher the discrimination index, the better the item is
in measuring students’ mastery of the material. The formula for the discrimination index is
as follows [17].

DI=(H-L) x2/N (2
Description
DI = Discrimination index
H = number of students answering the item correctly in the high-achieving group
L =number of students answering the item correctly in the low-achieving group
N =total number of students in the two groups (including non-responders)

Table 2. Discrimination Index Analysis

No Category Range
1 Poor 0.00-0.20
2 Enough 0.20-0.40
3 Good 0.40-0.70
4 Very Good 0.70-1.00

Construct validity in the test instrument was examined using Pearson’s Product-
Moment correlation, particularly to determine the relationship between each item score and
the total score of the construct or variable [18]. An item is considered valid when the
calculated r-value is higher than the r-table value [19]. The formula for Pearson’s Product-
Moment correlation is as follows [20]:

= NYXY-(3X)XY) (3)
VINZX*~(ZX)*] [NZY*~(ZY)?
Description
ry = Product-moment correlation coefficient
N = number of respondents
X = score of each item
Y = Total score

The reliability estimate in this study was examined using Cronbach’s Alpha. The
Cronbach’s Alpha coefficient indicates the extent to which the items in one variable or
construct are internally consistent in measuring the same concept [21]. An instrument is
considered reliable when the Cronbach’s Alpha value is greater than 0.60 [22]. The
formula for Cronbach’s Alpha is as follows [23]:

a=& (1-0> 01 4)
Description
a = Cronbach’s Alpha reliability coefficient
Kk =number of items

ci2 = Variance of each item
ot?> = Variance of the total score
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3. RESULTS AND DISCUSSION

The quality of a test instrument is essential in learning evaluation to ensure that the
questions given are able to measure students’ abilities accurately. In this study, the quality
of the test instrument was analysed both qualitatively and quantitatively. The qualitative
analysis was conducted by an expert based on material, construction, and language aspects,
while the quantitative analysis included difficulty index, discrimination index, validity, and
reliability.

Table 3. Analysis of the Quality of the Essay Test for Microteaching Courses

Item Number

No Aspect Reviewed 123456 7 8 9101112131415
A Material

1 The item is aligned with the indicator. VNN EN NN SN SN SN SN ENENENENENG
2 The scope of the question and the expectedanswer v v v Vv v vV vV vV vV Y VY VvV Vv ¥V V

are appropriate.

3  The material tested is aligned with the required VNN NN NN NN NN N SN NN
competency.

4 The content of the material tested isappropriateto v v v v v vV vV V VY VY VY V V ¥ V
the school level or grade level.

B. Construction

5 Tables, figures, graphs, maps, or similarelements v v v v Vv V V V V VY VY VY V V V
are presented clearly.

6 The item uses question words or commandsthat v v Vv Vv V vV V V VY VY VY V vV V
require an essay-type response.

7  Clear instructions are provided for answeringthe v v v Vv Vv vV VvV V V VY VY V V ¥V V

item.
C Bahasa
8 The wording of the item is communicative. NANNENENEN SN SN SN SN ENIENIENENING
9 The item uses standard Indonesian language. VNN NN NN NN SN N NN SN N

10 The item does not use words or expressions that
may cause multiple interpretations or
misunderstanding.

11 The item does not use local, colloquial, ortaboo v v v Vv vV V V V V V V V V V V
language.

12 The wording of the item does not containwordsor v v v v v vV vV vV vV vV vV V V V V
expressions that may offend students.

Recommendation Accepted/Revised/Rejected *)

AN
AN
AN
AN
&
&
&
&
AN
AN
~
~
~
~

In this study, the qualitative analysis showed that all essay items had met the criteria
for the material, construction, and language aspects. This finding indicates that, first, each
item was aligned with the learning materials and learning objectives. Second, each item was
able to measure the intended construct or variable. Lastly, the language used in each item
was easy for respondents to understand. The sentences were not ambiguous, overly long,
difficult in terminology, or double-meaning, thereby minimising the possibility of
respondents misunderstanding the intent of the questions [24]. However, qualitative analysis
does not automatically guarantee that all items function well empirically; therefore,
quantitative item analysis remains necessary [25].
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Table 4. Difficulty Index Analysis

No Item Number Amount Percentage Interpretation
1 5,8,14,15 4 26% Too difficult
2 1,3,46,7,9 10,11, 12,13 10 67% Good
3 2 1 7% Too difficult

The difficulty index showed that the items were distributed into several categories:
too easy (>70%), acceptable (30-70%), and too difficult (<30%) [26]. Items 5, 8, 14, and 15
were categorised as too easy; items 1, 3, 4, 6, 7, 9, 10, 11, 12, and 13 were categorised as
acceptable; and item 2 was categorised as too difficult. This distribution indicates that the
test had a variety of difficulty levels, but the proportion of too-easy items was still relatively
high. Items that are too easy may be useful for measuring basic understanding, but they are
less effective for identifying students with high analytical ability [27]. In the context of
microteaching, essay items should not only ask students to recall concepts but also require
them to analyse teaching scenarios, design learning activities, justify teaching strategies, and
reflect on classroom practice [28][29].

Table 5. Discrimination Index Analysis

No Item Number Amount Percentage

1 2,5,8,14,15 6 0.40 Enough
2 1,3,7,911,13 5 0.33 Enough
3 4,6, 10, 12 4 0.27 Enough

The discrimination index showed that the items were distributed into several
categories: poor, enough, and good [30]. The discrimination index revealed that items 4, 6,
10, and 12 had good discrimination power, while items 1, 3, 7, 9, 11, and 13 were in the
sufficient category. These items can still be used because they were able to differentiate, to
a certain extent, students with higher and lower mastery [31]. However, items 2, 5, 8, 14,
and 15 were categorised as poor. These items failed to distinguish students with high ability
from those with low ability. Items with poor discrimination should therefore be reviewed
because a low discrimination index may indicate that the item is not functioning well in
differentiating students based on their mastery level [32]. Meanwhile, item 2 was categorised
as difficult and also had poor discrimination, indicating a possibility of ambiguity in the
question, misalignment with learning materials, or an overly strict scoring criterion [33].

Table 6. Construct Validity Test Using Pearson’s Product-Moment Correlation

Item

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

rcount 0.449 0.485 0.582 0.483 0.450 0.607 0.400 0.183 0.477 0.606 0.378 0.247 0.471 0.513 0.142

rtab 0,444

sig  0.047 0.030 0.007 0.031 0.036 0.005 0.081 0.439 0.045 0.005 0.100 0.293 0.036 0.011 0.551
o 0,05

df 20-2=18

Status V \Y \Y \Y \Y \Y N N \Y \Y N N \Y \Y N
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The validity test using the Pearson Product-Moment correlation showed that 10 out
of 15 items were valid, namely items 1, 2, 3, 4, 5, 6, 9, 10, 13, and 14. These items had
correlation coefficients higher than the r-table value of 0.444 or significance values below
0.05. Meanwhile, items 7, 8, 11, 12, and 15 were categorised as invalid. This finding
indicates that most items were able to represent the total construct measured by the test;
however, one-third of the items did not show a strong correlation with the total score.
Validity in educational assessment is not merely a statistical property of the instrument, but
evidence that supports the interpretation of test scores in relation to the intended construct
and learning objectives [34]. Therefore, invalid essay items may be caused by several
factors, such as weak alignment between the item and the measured indicator, overly broad
expected responses, insufficiently specific scoring rubrics, or a mismatch between the
cognitive demand of the item and the construct being assessed. Previous assessment studies
emphasise that test items should be aligned with specific content, instructional objectives,
and intended cognitive processes, while constructed-response tasks require well-defined
scoring procedures and rubric interpretation to reduce construct-irrelevant score variation
[35][36]. Therefore, items 7, 8, 11, 12, and 15 need to be revised or removed before being
reused in further assessment.

The reliability analysis using Cronbach's Alpha produced a coefficient of 0.567. This
value indicates that the internal consistency of the essay test was in the sufficient category
but had not yet reached a strong level, with a minimum of 0.70 [37]. This condition shows
that the items were not fully consistent in measuring students' mastery of learning planning
and microteaching concepts. The relatively moderate reliability may be influenced by the
small number of respondents [38].

Table 7. Reliabilty

Cronbach’s Alpha N of Items Interpretation
0.567 15 Poor reliability

Based on the combination of validity, difficulty index, and discrimination index,
items 3, 4, 9, 10, and 13 can be considered the strongest items because they were valid, had
moderate difficulty, and had sufficient or good discrimination power. Items 1 and 6 may still
be used with minor revision because they were valid and had acceptable discrimination,
although their difficulty levels were relatively easy. Items 7, 11, and 12 need revision
because they showed weaknesses in validity, even though their difficulty or discrimination
indices were still acceptable [39]. Items 2, 5, 8, 14, and 15 require more substantial revision
or replacement because they have poor discrimination power [40].

Overall, the essay test instrument for the learning planning and microteaching course
can be considered moderately feasible, but it still requires improvement before being used
as a strong formative assessment instrument. The findings provide empirical evidence that
essay tests in microteaching need systematic item analysis because pedagogical competence
and teaching readiness cannot be measured only by the availability of questions and rubrics.
The revised items should be directed toward more authentic microteaching tasks, such as
analysing lesson plans, selecting appropriate teaching models, formulating assessment
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strategies, and reflecting on teaching performance. Thus, the instrument can better support
the measurement of students' pedagogical understanding and practical teaching readiness.

In addition, the interpretation of the results should consider the limitations of the
classical test theory approach, in which the group of test participants influences item
characteristics. Since this study involved 20 students, the results need to be interpreted
carefully and may change if the instrument is tested with a larger and more diverse sample.
Further research is recommended to revalidate the revised items, involve more respondents,
strengthen inter-rater reliability in essay scoring, and compare the results with other
analytical approaches. These steps will help produce a more valid, reliable, and practically
useful essay test instrument for microteaching assessment.

This study has several limitations. First, the sample size was small, involving only
20 students, so the item statistics should be interpreted carefully. Second, the study was
conducted only in one course, namely Learning Planning and Microteaching, which limits
the applicability of the findings to other courses or study programs. Third, the qualitative
review involved only one expert reviewer, so the content judgment may not fully represent
broader expert perspectives. Fourth, this study did not examine inter-rater reliability, even
though essay scoring is highly dependent on scorer consistency. Fifth, the findings have
limited generalizability because the data were collected from a specific class context. Sixth,
the analysis used only classical test theory, in which item characteristics may depend on the
group of test takers. Future studies should involve larger samples, more expert reviewers,
inter-rater reliability analysis, pilot testing of revised items, and additional analytical
approaches to strengthen the evidence of item quality.

4. CONCLUSION

The essay test is acceptable but still needs improvement. Although all items passed
the qualitative review, the quantitative results show that some items still have weak validity,
poor discrimination, and low reliability. Therefore, the instrument should be revised before
being used again. Items 3, 4, 9, 10, and 13 can be retained because they showed the strongest
quality. Items 1 and 6 need minor revision, especially in wording and scoring criteria. Items
7, 11, and 12 need major revision because they have validity problems. Items 2, 5, 8, 14, and
15 should be replaced because they had poor discrimination power. The main improvement
should focus on the scoring rubric. The rubric should include clearer answer criteria, score
levels, and examples of expected responses. After revision, the items and rubric should be
revalidated with more students and tested again for validity, reliability, and scoring
consistency.
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