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Abstract

The types of questions can influence students' responses and the characteristics of the items, such as
the index of difficulty and the index of discrimination. Hence, more studies on using various types of
questions are worth doing to better understand how test takers answer and complete the questions in
various forms. This research aims to reveal students' difficulties in doing various types of questions in
numeracy tests and further investigate the students' difficulties with the types of questions that
students mostly gave the wrong answers. The sample was 1,773 students out of 297,257 fifth graders
of Islamic schools participating in the Indonesian Madrasah Competency Assessment in 2022
administered by the Ministry of Religious Affairs of the Republic of Indonesia. The instruments were
question items in five types, with texts as the stimuli. The data analyses used descriptive statistics
(mean and standard deviation) and t-tests. The findings are: (a) numeracy questions using matching
and short answers have the lowest response, i.e., most students find them challenging, and (2) the
difficulty with matching type can potentially be caused by the lack of practice during the learning
process while with the short answer type may be due to the application system. The findings imply that
teachers and Islamic schools need to give students more practice to help them get accustomed to
these types of question items. Examples, assignments or projects for homework with various types of
questions may facilitate students to get familiarized with various types of questions. Students also
need more practice with short answer questions to enable them to do the questions based on the rules.

Introduction

There has been a long and ongoing debate on issues related to various types of question items used
in assessment in education as different types of questions may bring different responses of the test
takers having diverse abilities (Bennett, 2023; Birenbaum & Tatsuoka, 1967; Hastedt & Sibberns, 2005;
Liou & Bulut, 2020; Skedsmo & Huber, 2020). The types of questions commonly used to assess
students' cognitive performance include multiple-choice, complex multiple-choice, true-false,
matching, short-answer and essay (Tozoglu et al., 2004). The types of questions can influence
students' responses (Delaram & Sharifi, 2014) and the characteristics of the items, such as the index
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of difficulty and the index of discrimination (Haladyna & Rodriguez, 2013; Kan et al., 2019). Hence,
more studies on using various types of questions are worth doing to better understand how test
takers answer and complete the questions in various forms (Moon et al., 2018).

Analysis of various questions is essential for teachers to get accurate information about the types of
questions to construct and administer to measure students' competencies. The appropriate types of
guestions can serve as reliable instruments to get the accurate result of the measurement relevant to
the targeted construct (Liou & Bulut, 2020). The proper selection of instruments (types of questions in
particular) will provide valid information about students' competencies (Hohensinn & Kubinger, 2009;
Moon et al., 2018).

Current studies on types of questions have mainly focused on psychometric assessments (Liou &
Bulut, 2020), (Brassi & Couch, 2019; Finney & McFadden, 2023; Moon et al., 2020) and comparing
question types between multiple choice and short answer or essay in various disciplines (Butler,
2018; Hollingworth et al., 2007; LaFave et al., 2022; Pepple et al., 2010; Rahmawati & Retnawati,
2019). Studies focusing on psychometric assessment and question item characteristics mainly
compare question items in the form of selected responses such as multiple choice and complex
multiple-choice, multiple choice and true-false. The studies' focus has been the index of difficulty,
index of discrimination, and guessing from the perspectives of Classical Test Theory (CTT) and ltem
Response Theory (IRT).

Studies comparing types of multiple-choice and essays show that students have better responses to
multiple-choice questions compared to essays. Multiple choice questions need less cognitive
processes, while essays require higher intellectual ability to answer the questions through analysis,
application, and comprehension. Therefore, students potentially find problems answering essay
questions compared to the multiple choice. Yet, few studies report on students' ability to respond to
other types of questions, such as complex multiple-choice, matching, short answer and true-false.

One study compared Turkish students' ability to respond to multiple-choice questions, complex
multiple-choice, and essay types of PISA 2003-2012 (Ozkan & Ozaslan, 2018). The essay type mainly
had incorrect answers, followed by complex multiple-choice. Multiple-choice questions tend to be
easier compared to essays and complex multiple-choice. Another study compared complex multiple-
choice questions to multiple-choice essays. The findings show that complex multiple-choice is
commonly used compared to essays (Albanese, 1982). The other finding highlights that multiple-
choice questions are more manageable, reliable, and valid than complex ones.

Findings from previous studies indicate the limited number of studies comparing the students'
responses or difficulties in answering various types of questions. Hence, studies simultaneously
portray various students' responses to different questions that are deemed essential.

Based on data from a national assessment from the Ministry of Religious Affairs of the Republic of
Indonesia (termed as Indonesian Madrasah Competency Assessment-AKMI), there is a strong
potential to have an in-depth and comprehensive study on students' responses and difficulties in
answering various types of question. Other studies using AKMI data (Kusaeri, Lailiyah, et al., 2022;
Kusaeri, Yudha, et al., 2022; Oktaviani, 2023) have presented insights and horizons on the issue.
However, those studies have not yet addressed issues related to students' difficulties in responding
to various types of questions used in AKMI, particularly the numeracy test items. Hence, further
research on the issue is highly essential.

The results of AKMI 2022 show that 92% of students in Islamic primary schools are at the initial
competencies (Need Assistance, Capable, Basic), and 8% are at the Skilled level. None of the students
are at the level of Creative (Yusqi, 2022), the highest level used in the AKMI framework. This suggests
the low numeracy skills of students in Islamic primary schools in Indonesia. One of the possible
causes of this lack of numeracy skills is the variety of question types used in AKMI. It is assumed that
teachers mainly use multiple choice and essay types in daily practice. Hence, the affordance category
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(Gibson, 2015) is appropriate to initially portray students' difficulty responding to various questions in
AKMI.

From the perspective of affordance theory, students' perceptions toward the types of questions in an
assessment can drive an action in the form of a response or answer (Moon et al., 2020). Various
forms of answers result from a variety of question types. A specific type of question will stimulate a
particular response based on the students' experience. For example, if in the teaching and learning
process, students never experience doing complex-multiple choice questions, they will respond to this
type of question similarly to general multiple-choice questions (Mills & Harrison, 2020). They may
think there is only one correct answer to any multiple-choice question. The complex multiple-choice
guestion needs two correct answers. This potential misperception of the students due to their
unfamiliarity with the question type inspires the current research to explore further.

The objectives of the research are to (a) reveal the students’ difficulty in doing various types of
questions in numeracy tests (multiple choice, complex multiple-choice, true-false, matching, and short
answer) in AKMI and (b) investigate any potential problems students have on the types of question in
the items they mostly gave wrong responses or answers. With these two objectives, the research can
identify the types of questions that can effectively portray the cognitive abilities and complexity of
students' thinking skills in numeracy among students in Indonesian Islamic schools. The holistic
picture of the phenomenon can provide a basis for any intervention relevant to students' weaknesses.
The follow-up intervention will support students to get accustomed to various types of questions
through examples and projects that students can work on at home.

We conducted the study by following the International Test Commission (2017) guidelines for
translating and adapting tests. We received both permission and the Indonesian translation of DCI
from the original author. The Indonesian translation DCI was translated by another researcher in a
non-psychometric study a few years ago (Dermawan et al., 2015). We continued working on the
translated version by taking the next steps, which were backward translation until pilot study.

The participants of this research were all the fifth graders of Islamic primary schools participating in
the National Madrasah Competency Assessment of the Ministry of Religious Affairs of the Republic
of Indonesia in 2022. The total participants were 297,257 students from 11,061 Islamic primary
schools throughout Indonesia. Out of 11.061 Islamic primary schools, 706 are public, and 10,895 are
private (Ramdhani, 2022). After checking the students' answers, 1,773 students were selected as the
sample of the research. The other 295,484 students did not give complete answers to all numeracy
test items and were excluded from the analysis

Measures

The instrument used in this research is the instrument of AKMI in five question types: multiple choice
(MC), complex multiple-choice (CMC), matching, multiple choice true-false (MCTF), and short answer.
The variations of question types become an integrative stimulus in the form of texts presented in
relevance to the content and context of numeracy. The stimulus in each numeracy question item
characterizes AKMI question items. This integration is expected to trigger students to get used to
reading and enhance the literacy level of students in Islamic schools. Through the tight process of
instrument development, internal and external review, readability test by teachers and students and
field test of the instruments. The instrument developers went through tight national selection by the
Ministry of Religious Affairs team of the Republic of Indonesia.

The piloting of the instruments shows that out of 2,121 items of the numeracy test, the index of
discrimination ranges from 0.05 to 8.936, and the index of difficulty is between -28.785 to 0.074. To
ensure that the test items can function well as assessment instruments and provide valid
information, the items used in this research are those within the discrimination index range of 0.2 to 4
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and difficulty index of -4 to 4 (Umar et al., 2022). Those items are distributed proportionally in the MC,
CMC, matching, MCTF and short answer types.

Descriptive statistical analysis (mean and standard deviation) reflecting the characteristics of each
guestion type was measured to collect data relevant to the main focus of the research. Further
analysis using a t-test was aimed at statistically measure which types of numeracy questions
students mostly found problematic. The analysis used SPSS version 25. To corroborate the statistical
data, there are examples of question items that students mostly give improper responses to. This
corroboration further highlights the statistical findings under Gibson's affordance theory.

Findings

In general, the data show that the MCTF questions perform better as an assessment instrument than
other questions (Table 1). The student's ability to respond to this type of question is evenly distributed
(seen from the mean and standard deviation). This differs slightly from the MC and Complex MC
types, which have a lower meaning and more minor standard deviation. The matching and short
answer questions have the lowest meaning and standard deviation among other types.

Table 1. Descriptive Statistics of 5 (Five) Types of Question

Dimension Mean Std. Deviation

MC 1773 11.50 1.154
Complex MC 1773 12.48 1.924
MCTF 1773 20.55 3.707
Matching 1773 11.34 1.860
Short Answer 1773 10.13 0.484

Picture 1 presents the distribution of the numeracy test scores of the students. In conjunction with
data presented in Table 1, both data show that all five types of questions enable students to get the
maximum numeracy scores. However, students are better at doing only the MCTF type than the
others.

Further exploration of the test items that have no correct answers shows that matching and short
answer types contribute to students' failure to provide correct answers, each with 49.20% and
90.47%. These percentages highlight that both types of questions contribute to the low numeracy
skills of the students participating in AKMI. Further analysis is needed to better understand which of
the four types of questions (MC, Complex MC, matching and short answer) has the highest difficulty
level.
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Picture 1. The Distribution of Numeracy Scores of 5 (Five) Types of Question
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Comparison results of two types of questions with the t-test

Statistic measurements using a t-test (Table 2) show that matching and short answer types are the
two most difficult types of questions, with the Sig of both types being less than 0.005. This result
signifies that matching and short answers are the two most difficult compared to other types of
numeracy questions.

Table 2. Result of t-test across Types of Question
Mean Std. Error

Comparison of Types of Questions F

Difference Difference
MC and Matching 181.962 0.002 0.16469 0.05199
MC and Short Answer 1513.268 0.000 1.37563 0.02973
MC and Complex MC 390.319 0.000 -0.97800 0.05330
Complex MC and Matching 17.331 0.000 1.14270 0.06356
Complex MC and Short Answer 2168.584 0.000 2.35364 0.04713
Matching and Short Answer 1425.348 0.000 1.21094 0.04564
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Results from field exploration highlight the following important information. Ms Winahyu, S. Pd. (Ml
Negeri Pangkajene Kepulauan Sulawesi Selatan) stated that: "As for the short answer, most students
were confused with the instruction. For example, in one item, the correct answer is 1,000. Some
students answered 1000, "one thousand" or having the one thousand with an apostrophe ".", that is
"1,000". It is possible that the application cannot read these varieties of answers and conclude the
answers as incorrect." The same concern is reflected by Mr. Nanang Rianto (MIN 2 Batam Kepulauan
Riau), "students have problems with short-term questions. They are used to this type of question but
in paper-based form. They can answer more than one word, which does not follow the conditions of
answers accepted by the system used for AKMI." Both teachers have the same concerns with the
application used for AKMI. The possible cause of many incorrect answers can be the
desynchronisation between the various forms of students' answers with the system used in AKMI.

Discussion

The findings confirm the affordance theory in that student's perceptions of the types of questions and
applications used in AKMI stimulate various answers (Moon et al., 2020). Data on matching and short
answer types confirm the theory. The application system requires students to give short answers in
one word or phrase for short answer questions. The students often missed this instruction and gave
answers longer than the requirement. Moreover, most of the students used mobile phones to do the
assessment. Using mobile phones may create another challenge as the students need to type the
answer letter by letter (Mohammadi et al., 2020). This step creates problems for the students and
influences the end results of their assessment.

The different mode of doing the assessment, from paper-based to computer—or mobile-based, seems
to cause the assessment to be daunting. Research Lloyd et al., (2012) and Andriyani et al., (2021)
found that students find it challenging to use technology such as mobile phones in this situation.
Students unfamiliar with computers or mobile phones have more challenges than those who have
had the experience. In this context, student's ability to use computers and mobile phones becomes
the condition for them to be able to do the test in this context. Hence, teachers should provide test
simulations to the students before the actual administration of AKMI. The simulation can potentially
reduce students' anxiety and the daunting mode of the assessment. Hence, students will be familiar
with the application's features and get used to the mode and webpage of the assessment.

The findings also highlight that data on matching and short answer questions also confirm the
affordance theory in that student's ability to complete these two types of questions is influenced by
their perception (Moon et al., 2018, 2020). Students are unfamiliar with the matching type, in which
they must match the premise with the response. In their learning processes or previous assessments,
it seems they do not interact with this type of question. Hence, Islamic primary school teachers must
give students more exercises on this question during teaching and learning. This will not only
familiarize students with this matching type of question but will also make them accustomed to
various types of questions that will increase their confidence when doing national and international
assessments (such as PISA). So, more regular practice in doing matching and short answer
questions is needed for teaching and learning in class.

Another contributing factor to the low response to the two types of questions is students' level of
seriousness in doing the AKMI. They think that AKMI will not significantly influence their pursuit of
further education. They do not think AKMI is essential and do the assessment in a shorter time than
the allotted time. Hence, students need to be given orientation about the impact of AKMI on their
future education and consider it essential. So, they will take the assessment seriously. The schools
need to give socialization about the benefits and impact of AKMI on the learning environment at
schools. With this socialization, students can be more serious about doing AKMI and get optimal
results.

To better understand students' difficulty completing the question item with matching type, below is
the example of the item with the lowest number of correct responses. This example provides
information on the item's characteristics that students find difficult (in terms of the construction and
the form of the question).
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The Makmur Regency
One of the government programs is to build
subsidized housing to provide low-income people
with affordable and livable houses. The Makmur
Regency developer will build a subsidised housing
complex, as presented in the picture. The land for
the complex is 48 meters and 21 meters wide. The
house to build will be three types, each with 36m2,
45 m2, and 72 m2 and a 3-meter-wide road. Please
select the pair that best suits the following
statement from this information.
The land area for each complex is the same (...)
The land area for the road is less than half of the
total area of the whole complex (...)
[-] the land area is 108 m2. (2)
[-] the land area is 144 m2. (3)
[-] the land area is 63 m2. (4)
Key: 2|3

Komplek Perumahan Makmur

Salah satu program pemerintah adalah pembangunan rumah
bersubsidi dengan tujuan membantu masyarakat berpenghasilan rendah
memiliki rumah layak huni. Pengembang Perumahan Makmur akan
membangun komplek perumaohan bersubsidi seperti tampak pada
gambar. Panjang tanah komplek perumahan seluruhnya adalah 48 m dan
lebar 21 m. Rumah yang akan dibangun direncanakan dalam tiga tipe
yaitu, rumah dengan luos 36 m? 45 m? dan 72 m?, serta dilengkapi dengan
jalan selebar 3 m

Ve | vV-a| A\
F gl P s C" t ﬂ&]

-] A - ] D v- lf-‘ 1 @8

fu
n

Gambar Dench Komplek Perumahan Makmur

Setelah mencermati informasi tersebut, pilihiah pasangan yang tepat untuk setiap
pernyataan berikut.

Luas tanah untuk setiap komplek perumahan adalah sama.(......)

Luas tanah untuk pembuatan jalan kurang dari setengah luas komplek perumahan
seluruhnya. (.....)

[=] Luas tanah adalah 108 m2. (2
[=] Luas tanah odalah 144 m2, (3
[-] Luas tanch adalah 63 m2 (4)
Kunci: 2|3

The above item assesses students' ability to "do mathematical operation, present data, make models
or interpret problems related to facts, relations, processes, concepts, or procedure.”" To complete this

type of question, students need logical reasoning to interpret the problems related to mathematical
operations. This still becomes the main challenge for the students(Kusaeri, Lailiyah, et al., 2022).
Students are also unfamiliar with matching questions requiring them to match the premise and

response. This type of question has not been widely used for the level of Islamic primary education.

Hence, students find it challenging to understand the instructions for responding to the question.

Therefore, in the teaching and learning processes, teachers need to provide students with more types

of questions as their exercises, such as matching type. Students are expected to be familiar with

various types of questions and know how to respond to each type. Therefore, more maximal results

of AKMI can be expected.
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Conclusion

Some essential points of this research are highlighted: (1) the numeracy questions having low
responses and bringing more difficulties to the students are those in the types of matching and short
answer and (2) lack of practice during the teaching and learning process, the requirement for the
students to put premises and responses become the main difficulty in matching type. As with the
short answer type, the problem is with the application system that requires students to have short and
concise answers. In fact, students often give elaborate answers that exceed the required length of
answer.

The findings are relevant to the affordance theory. The student's perception of the unfamiliar types of
questions and the application system used in AKMI seem to cause incorrect responses from the
students. Hence, the teacher and Islamic schools need to facilitate students with more practice
during teaching and learning through various types of examples, assignments and projects they can
do at home. Hence, the students can answer correctly based on the test conditions.
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