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ABSTRACT
Multiple-choice test is one of the most widely and popularly used tools to evaluate students' competence and knowledge.
This type of test mainly used at various levels considering its efficiency, reliability, and the easiness in the
standardization process when compared to other types of tests. But unfortunately, until now there are still many teachers
who do not care about the importance of doing item analysis. The main objective of this paper is to produce a multiplechoice test on the competence of potato and pasta dishes with high quality so that it can be maximized to assess the
knowledge of vocational school students. This research is a descriptive quantitative study, with 34 students as the data
samples. The data of this research are the students' responses to the final exam which consists of 50 multiple-choice
items with five choices for each item. The findings of this study include as many as 40 questions that fall into the proper
category. The difficulty index also shows that sequentially 21 questions include in easy category, 27 questions are in
the medium category, while 2 questions are in the difficult category. Meanwhile, the items also have a good
discrimination index were considered as the bad and very bad categories only 10 students are selected. Furthermore,
from 150 distractors for distractor efficiency, there are at least 29 answer choices in the bad category and 10 questions
in the very bad category.
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1. INTRODUCTION
Multiple-choice test is widely used for evaluation at
all education levels from basic education, secondary
education, to higher education [1]. This test is basically
designed with the aim of measuring the extent to which
students are able to increase their knowledge after going
through a series of learning processes [2]. However, if the
test is prepared carefully, it can be used to assess other
abilities such as critical thinking or problem-solving [3].
Composing good questions (valid and reliable) is
certainly not an easy task. The quality review of the test
must be carried out carefully and thoroughly on each
item. A multiple-choice test is a set of questions that are
used to test a certain knowledge or competence. Each
item consists a set of answer choices that must be

completed [4]. Generally, the answer choices are
approximately 3 to 5 answers. One of several choices is
the correct answer or often called the answer key, while
the wrong answer is used as a distractor[5]. In multiplechoice test, students who can choose the correct answer
get a score (1), while if they are wrong they get (0) [6].
Thus, students are expected to be able to be careful in
determining the answers during the test.
In general, multiple-choice tests are widely used at
various levels because of efficiency, reliability, and the
easiness of standardization when compared to other types
of tests. In addition, this type of test also can improve
Higher Order Thinking Skills (HOTS). If it is arranged
well, the choice questions not only assess the knowledge
memory (C1), but also understanding (C2), application
(C3), analysis (C4), synthesis (C5), and evaluation (C6)
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according to the framework of Bloom's Taxonomy and
the Pyramid Miller [7]. Building good multiple-choice
questions is a challenge and of course time-consuming,
but when compared to other test methods, multiplechoice questions is more objective and have minimal
errors [8]. The analysis process for each item must be
carried out starting from the validity index, reliability,
difficulty index, discrimination index, to distractor
efficiency tests.
Basically, the implementation of item analysis before
the test is very important. The goal is that there is no
doubt about the ability of the test in measuring students'
competence or knowledge [9]. In addition, the results of
item analysis can be used as a feedback regarding
whether the questions that have been prepared are
suitable or need to be improved [10]. But unfortunately,
until now there are still many teachers who are not aware
of the importance of doing item analysis [11]. Especially
in Indonesia, until now most teachers are still compiling
questions only referring to the basic competencies that
have been carried out by the government without paying
attention to whether the questions are worth testing on
students or not. The problem is that it only covers the
realm of knowledge (C1) and understanding (C2).
Whereas in the 21st-century learning era, students should
be directed to improve their abilities at the level of
application (C3), analysis (C4), synthesis (C5), and
evaluation (C6).
Furthermore, Trilling & Fadel emphasized that
students are able to improve 4C skills which include: (1)
critical thinking and problem-solving; (2) creativity; (3)
communication skills; and (4) ability to work
collaboratively [12]. Therefore, the main objective of this
paper is to produce a multiple-choice test on the
competence of potato and pasta dishes with high quality
so that it can be maximized to assess the vocational
school students’ knowledge. The quality of this test is
measured based on the results of the validity index,
reliability, difficulty index, discrimination index, and
distractor efficiency test results. With this method, the
teacher can detect the items that are less feasible so that
it can be decided whether the item should be revised or
not.

2. METHODS
This research is quantitative descriptive research
conducted at YPM 2 Taman Sidoarjo. The population in
this study were students of class XI catering, while the
research sample was selected using the purposive
sampling technique. The results are converging on the
decision that the sample of this study was 34 students of
class XI Catering II. The data of this research are
students' responses to the final exam which consists of 50
multiple choice questions that have five choices for each
item. The data were analyzed quantitatively using the
help of Microsoft Excel 2016.

2.1.

Validity Index

The validity test was conducted to analyze how many
items were in the valid and invalid categories. It is
calculated using the product-moment correlation formula
with rough numbers as follows [13].
rxy =
rxy
Y
X
N

N (∑ XY) − (∑ X)(∑ Y)
√[N(∑ X 2 )

:
:
:
:
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−
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Coefficient of the validity of the items
Total score
Score item
Number of respondents

Reliability

A reliability test is used to measure the items’
consistency [14]. Reliability relates to the stability or
consistency of scores over time or across raters.
Considering that reliability is related to scores, not to the
people [15]. In this study, the reliability test was carried
out through the Cronbach's Alpha technique assisted by
SPSS 16 software.
2.3.

Difficulty index

The difficulty index is the percentage of each item
that falls into the easy, medium, and difficult categories.
It is ranged between 0% and 100% [16]. It is calculated
using a formula as follows:
Difficulty Index
Students with correct answers
=
Number of students taking the test
2.4.

(2)

Discrimination Index

Discrimination Index is the ability of an item to
discriminate between students who are smart or highly
capable and students who are less intelligent or have low
abilities [16]. It is calculated using a formula as follows:
Discrimination Index =
CU

:

CL

:

N

:

2.5.

CU − CL
𝑥 100%
N

(3)

The number of correct answers in the upper
group
The number of correct answers in the lower
group
Number of students taking the test

Distractor efficiency

Distractor efficiency (DE) is determined based on
the number of Non-functional distractors (NFD) selected
in the item. NFD is a distractor selected at least less than
5% of students in an item [7]. DE generally ranges from
0 to 100%. It is calculated using a formula follows:
DE =
DE

NFD
𝑥 100%
(NST − SWA)/(NAO − 1)
:

(3)

Distractor efficiency

448

Advances in Engineering Research, volume 209

SWA

:

Students with correct answers

NFD

:

Non-functional distractors

NAO

:

Number of answer options

NST

:

Number of students taking the test

Reliability Statistics

3. RESULTS AND DISCUSSION
3.1

Table 2. Item reliability test results

Validity Index

Cronbach’s Alpha

N of items

0,833

50

Based on the table above, the results obtained are 0.833.
Thus, the items can be categorized as "special" which
means that the multiple-choice test of competence in
potato and pasta dishes is feasible and reliable.

3.3 Difficulty index

Table 1. Validity index test results
Item Statistic

Interpretation

Total item (%)

Ypbi ≥ 0.339

Valid

40 (80%)

Ypbi ≤ 0.339

Not valid

10 (20%)

Item validity is an item that is considered as valid if it
has great support for the total score. The score on the item
causes the total score to be high or low [17]. The items
were tested with a significance level of 5% with a total
(N) of 34 students, so the rtable product-moment value was
0.339. The item is d valid if Ypbi 0.339 and the item is
invalid if Ypbi 0.339. From the validity test result as
shown in Table 1 and Figure 1a, it is known that out of a
total of 50 multiple choice questions there are 40
questions that fall into the "Valid" category with a
percentage of 80%, while there are 10 questions that fall
into the "Invalid" category with a percentage of 20 %.
Thus, it is stated that there are 40 questions suitable for
use in the competence of potato and pasta dishes.

Table 3. Difficulty index test results
Item Statistic

Interpretation

Total item (%)

0.70 – 1

Easy

21 (42%)

0.3 – 0.69

Medium

27 (54%)

0.00 – 0.29

Hard

2 (4%)

The difficulty level item is the proportion between the
number of students who answered the item correctly and
the total of students. This means that the more students
who answer the item correctly, the greater the index of
difficulty level, which means the easier the item is [19].
The level of difficulty is divided into 3 groups - easy,
medium, and difficult. The test item results in difficulty
level can be seen in Table 3 and Figure 1b, wherefrom
the table, it is known that from a total of 50 multiplechoice items, there are 21 questions that fall into the
"Easy" category with a percentage of 42%, while there
are 27 questions that fall into the "Medium" category. ”
with a percentage of 54% and there are 2 questions that
fall into the “Difficult” category with a percentage of 4%.

3.4 Discrimination Index
Table 4. Discrimination index test results
Item Statistic

(a)

(b)

Figure 1 Pie chart (a) validity index and (b) difficulty
index.

3.2 Reliability
Testing the reliability of the test was carried out
using the Cronbach's Alpha technique. Reliable is related
to constancy. No matter how many items are tested, they
have almost the same value [18]. The reliability test
results can be seen in Table 2.

Interpretation

Total item (%)

0,700 ≤ DI ≤ 1,000

Very good

5 (10%)

0,400 ≤ DI < 0,700

Good

20 (40%)

0,200 ≤ DI < 0,400

Pretty good

15 (30%)

0,00 ≤ DI < 0,200

Bad

2 (4%)

Very bad

8 (16%)

Very good

5 (10%)

DI < 0
0,700 ≤ DI ≤ 1,000

Item discrimination is the ability of an item to
distinguish groups in the aspects measured according to
the differences in the group [20]. In this study, the
discriminatory test of the items was divided into 5
categories, (1) very good; (2) good; (3) sufficient; (4)
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bad; and (5) very bad. The discrimination index analysis
was carried out using Microsoft Excel 2016 with the
results as shown in Table 4 and Figure 2a. Based on the
discrimination index data in the table, it is known that out
of a total of 50 multiple choice questions, there are 5
questions that fall into the "Very good" category with a
percentage of 10%. , 20 questions fall into the "Good"
category with a percentage of 40%, 15 questions fall into
the "Enough" category with a percentage of 15%, 2
questions fall into the "Bad" category with a percentage
of 2% and 8 questions fall into the "Very good" category.
bad” with a percentage of 16%.

4. CONCLUSION
In this paper, multiple-choice test analysis was
conducted to measure the extent to which the items were
appropriate to be used to measure students' knowledge of
potato and pasta dish competence. Based on the validity
of the items, as many as 40 questions fall into the proper
category. The difficulty index also shows that
sequentially 21 questions are in the easy category, 27
questions are in the medium category, while 2 questions
are in the difficult category. Meanwhile, the items also
have a good discrimination index where for the bad and
very bad categories only 10 students are selected.
Furthermore, from a total of 150 distractors for distractor
efficiency, there are at least 29 answer choices in the bad
category and 10 questions in the very bad category.
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