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Abstrak

Kemampuan numerasi peserta didik Indonesia yang rendah mestmya menjadi perhatian semua kalangan.
Dibandingkan kemampuan literasi, kemampuan numerasi siswa Indonesia lebih mempribatinkan. Untuk
itu. praktik-praktik baik yang dapat mendukung peningkatan kemampuan numerasi peserta didik sangat
dibutuhkan sebagai bentuk usaha untuk meningkatkan prestasi akademik peserta didik Indonesia. Salah
satu praktik baik tersebut adalah dengan rutinnva memberikan soal yang mengukur kemampuan
numerasi. Menyusun secal numerasi yang berkualitas, perlu melalui tahapan pengembangan soal yang
ilmiah. Pada peneclitian sebelumnya. telah dihasilkan instrumen soal numerasi untuk peserta didik fase D
yang teruji kevalidan dan kepraktisan melalui serangkaian kegiatan kualitatif (Self-Evaluation, Expert
Review, One-to-one. dan Small Group). Untuk menyempurnakan kualitas produk soal numerasi untuk
peserta didik fase D, maka akan dilanjutkan pada kegiatan kuanfitatif, vakni melalw tahapan Field Test.
Tujuan khusus dari penelitian ini adalah untuk menganalisis butir soal numerasi untuk peserta didik fase
D dengan tekmk analisis data menggunakan bantuan program Quest. Penelitian ini menghasilkan 21 butir
soal numerasi yang valid dengan tingkat kesukaran vang ideal (19% soal sulit, 62% soal sedang, dan 19%
soal mudah). serta tingkat reliabilitas yang baik sekali (0,92). Butir soal ini dapat digunakan di jenjang
SMP atau Fase D sebagai asesmen diagnostik, formative, maupun sumatif untuk mengukur tingkat
kemampuan numerasi peserta didik.

Kata kunci: Siswa Fase D; Kemampuan Numerasi; Program Quest.

Abstract

The low numeracy skills of Indonesian students should be a concern for all stakeholders. Compared to
literacy skills, the numeracy skiils of Indonesian studenis are ntore alarming. Therefore, best practices
that support the enhancement of students' numeracy skills are urgenily needed as an effort to improve the
academic performance of Indonesian students. One effective practice is the regular administration of
questions that assess numeracy skills. Developing high-quality numeracy questions requires a systematic
and scientific approach. In previous research, a numeracy instrumeni for Phase D siudents was
developed and validated through a series of qualitative activities (Self-Evaluation, Expert Review, One-
to-One, and Small Group). To further improve the quality of the numeracy quesiions for Phase D
students, this study will continuie with quantitative activities, specifically through the Field Test phase.
The specific objecitve of this study is io analyze the numeracy questions for Phase D students using data
analysts techniques with the aid of the Quest program. This study resulted in 21 valid mmeracy questions
with an ideal difficulty distribution (19% difficult, 62% moderate, and 19% easy), and a high reliability
score (0.92). These questions can be used at the middie school level or Phase D as diagnostic, formative,
oF SUmMAtive assessments to measwre students' numeracy skills.

Keywords: Numeracy Skill; Quest Program; Student Phase D.




AKSIOMA: Jurnal Program Studi Pendidikan Matematika

Volume 0, No. 0, 20xx, 00-00

DOI: https://doi.org/10.24127/ajpm

INTRODUCTION

One crucial effort to enhance
students’ numeracy skills is through
regular  practice  with numeracy
questions. As a tool for practice,
teachers need a collection of well-
developed numeracy questions.
Therefore, the development of high-
quality numeracy questions 1s essential.

The various stages required fo
produce a  high-quality  question
instrument include expert validation,
readability testing (both limited and in
small groups), and item analysis. Item
analysis aims to assess the validity,
reliability, discriminative power, and
difficulty level of the questions. In
previous research, a set of questions that
were valid (based on expert judgment)
and practical (through two stages of
readability testing with students) was
developed. To further test the quality,
the instrument must undergo a final
stage of quantitative analysis.

Referring to  the  Minimum
Competency Assessment (AKM), which
serves as a benchmark for measuring
the quality of each school in Indonesia,
several forms of numeracy questions are
provided: essay, short answer, multiple
choice, complex multiple choice, and
matching. These forms can be
categorized 1nto dichotomous and
polytomous questions.

The Quest program, an application
used for calculating and analyzing
question items, has the advantage of
being able to analyze both dichotomous
and polytomous questions.
Additionally, this program can estimate
both item pgroups and respondent
groups, making it the primary choice for
researchers to produce truly high-
quality numeracy questions. The
objective of this study is to determine
the quality of numeracy question items

ISSN 2089-8703 (Print)
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(including essay, short answer, multiple
choice, complex multiple choice, and
matching) for Phase D students through
quantitative analysis using the Quest
program.

Numeracy Skill

Numeracy 1s simply viewed
dichotomously as testing whether a
person can perform basic arithmetic or
not (Parmis and Petocz, 2016).
Numeracy is not the same as
mathematics and is not an alternative to
it (Thi et al, 2023). Defimtively,
numeracy is the ability to develop
knowledge and skills by confidently
using mathematics to solve practical
problems in various aspects of life
(Janul and Khusna, 2021; Directorate of

Primary  Education, Ministty of
Education and  Culture, 2021).
Similarly, mathematical literacy

(numeracy) in PISA is defined as an
individual's capacity to formulate, use,
and interpret mathematics in diverse
contexts (Puspendik, 2019). In other
words, numeracy questions tend to refer
to PISA-style questions that prioritize
reasoning processes over content.

One of the four main policies
mtroduced by the Indonesian Ministry
of Education and Culture is to replace
the National Examination (UN) with the
Minimum Competency  Assessment
(AKM) and a character survey. The
competencies measured in the AKM are
literacy and numeracy.

Student Phase D

Phase D students are those in
grades 7, 8, and 9 in Junior High
School. Omne of the competencies
measured in the basic education
competency standards (SKL) is the
ability to demonstrate numeracy skills
by reasoning using mathematical
concepts, procedures, facts, and tools to
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solve problems related to oneself, the
immediate environment, and the wider
community (Permendikbudristek,
2022).

In relation to numeracy, Phase D
students can answer numeracy questions
based on domain components aligned
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with the Learning Outcomes (CP) set by
the government through the Kurikulum
Merdeka.

The following table summarizes
several studies related to the analysis of
numeracy question items:

Table 1. State-of-the-Art Analysis of Numeracy Question Items

Research Title / Author

No Research Design Result

Name (Year)

1 Development and
Validation of Diagnostic
Assessment Instrument for
Numeracy Skills in 7th
Grade / Burgmanis, France,

Rasch Model

The diagnostic instrument
is suitable for evaluating
the numeracy skills of 7th-
grade students.

Namsone, & Cakane (2021)

2 Validation of a Digital Tool =~ Multidimensional The instrument is validated
for Diagnosing Random based on three arguments:
Mathematical Proficiency /  Coefficients validity, reliability, and

Junpeng, Marwiang,
Chiajunthuk, Suwannatrai,
Chanayota, Pongboriboon,
Tang, & Wilson (2020)

Multinomial Logit
Model (MRCMLM) for use as a formative test

item fit, making it suitable

n schools.

3 Analisis Validitas dan Rasch Model with  Seven out of ten multiple-
Realibilitas Kualitas Soal Quest Program choice items are
Pilihan Ganda Asesmen appropriate, and all items
Kompetensi Minimuin are valid.
(AKM) Mata Pelajaran
Pendidikan Agama Islam
Menggunakan Pendekatan
Model Rasch / Azzahra,
Sumnarm, & Putranta (2024)
4 Analisis Soal Literasi Rasch Model From the multiple-choice

Numerasi Menggunakan
Pemodelan Rasch Konteks
Pemanasan Global Berbasis
ESD untuk Sekolah Dasar /
Lestari, Hamdu, & Saputra
(2023)

questions tested, it was
found that 2 questions fall
into the difficult category, 8
questions fall into the
moderate category, and 1
question falls into the easy
category.

From the four aforementioned
studies, item analysis tends to focus on
the elementary school level. For Phase
D, research subjects are only available
in grade 7. However, the study's
question material covers all levels

within Phase D. Furthermore, the item
analysis in this study encompasses not
only one type of question but includes
all question formats present in the
Minimum Competency Assessment
(AKM).
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METHOD

In  general, this  1esearch
constitutes a series of item development
studies utilizing a formative evaluation
design. This study is at the Field Test
stage, where in previous research, a
numeracy item  instrument  was
obtained, which was both valid (92%)
and practical (88%) (Amelia, Widiati, &
Yadrika, 2023) through the stages of
self-evaluation, expert review, one-to-
one, and small group, as illustrated in

the following diagram:
—( Expert
Self- |

Evauation } |

~ One-to-one

Revice  Reise -—| Small Ercup — Revise [— Faeld Test

Figure 1. Desain Formative
Evaluation

Specifically, this research is
evaluative 1n nature, employing a
quantitative descriptive approach. The
evaluation focuses on numeracy items
for Phase D students, assessing their
quality through quantitative item
analysis. The Quest program is used as
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a tool for this analysis. Items are
considered to be of good quality if they
meet the established criteria for item
evaluation.

In analyzing items, computer
programs are commonly used to
facilitate the calculation process. One
such program is Quest. By ufilizing the
Quest program, users can effectively
and quickly analyze items (Ofianto,
2018).

The advantage of this program 1s
its  capability to analyze both
dichotomous and polytomous data. The
prograin's output allows for the analysis
of items from various perspectives
within  classical theory, such as
reliability, difficulty level,
discrimmation., and distractor items.
Additionally, it can analyze the
difficulty level of the Rasch model
(Reffiane et al_, 2021).

RESULT AND DISCUSSION

The numeracy questions tested
quantitatively consist of 30 items, and
the percentage distribution of questions
based on their components can be seen
n the following table:

Table 2. The Proportion of Numeracy Items Before Analysis

Components Subcomponents Items Proportion
Domain Number B, 12151617 18 20%
Measurement and 4,5,6,7,26,27 20%
Geometry
Data and Uncertainty 19, 20, 21, 24, 25, 28, 29, 30 27%
Algebra 1,2,3,8,9,10, 13,14, 22, 33%
23
Context Personal 1,2,3,8,9,10, 11,12, 24, 33%
25
Socio-Cultural 13, 14,15, 16,17, 18 20%
Scientific 4,5.6:7,.19,20,21,22,23, 47%
26, 27, 28, 29, 30
Coguitive Understanding 8,9,10,11,12, 19,20, 21, 40%
Level 25,28,29, 30
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Components Subcomponents Items Proportion
Application 1,2,3,4,5,13, 14,22, 23 30%
Reasoning 6,7,15,16,17, 18, 24, 26, 30%
27
Question Essay 4 5.6:7.12.26,.27 23%
Format Short Answer 1,2 7%
Multiple Choice 11, 13, 14, 20, 21, 22 20%
Complex Multiple 3,8,9,15,16,17, 18,19, 40%
Choice 24,28, 29, 30
Matching 10,23, 25 10%
From the table above, 30 (Rizbudiani, Jaedun, Rahim, &
numeracy items are  presented, Nurrahman, 2021).

distributed across each component and
subcomponent of numeracy questions.
The proportion of the distribution of
numeracy questions 1s aimed to
approximate the proportion of AKM
numeracy questions (Assessment and
Learning Center, 2020).

These questions were
administered to 32 Phase D students at
SMPN 34 Pekanbaru, then assessed
based on their answer alternatives for
subsequent analysis using the Quest

program.
The output of the Quest program
includes item validity estimates,

difficulty level estimates, item passing
estimates, and reliability estimates

1. Item Validity Estimation

In the Rasch model, the validity of
the analyzed items can be observed
from the output values of INFIT MNSQ
and OUTFIT t (Suprapto, Saryanto,
Sumiharsono, & Ramadhan, 2020). An
item item is considered valid if the
INFIT MNSQ value falls within the
range of "0.5 — 1.5" (Aryadoust, Ng, &
Sayama, 2021) and the OUTFIT t value
is "< 2.0" (Guo, Liu, Hao, Xie, Xiang,
Wi, 2020; Bakar et al., 2023; Muslihin,
Suryana, Ahman. Suherman, & Dahlan,
2022). The wvalidity results of the
numeracy items based on the INFIT
MNSQ and OUTFIT t values are shown
in the following table:

Table 3. Recapitulation of Numeracy Item Validity

INFIT OUTFIT

INFIT OUTFIT

Ttem MNSQ tValue IDUTPTEl o 0 MNSQ {Value IREETPret
> ation ation
Value Value
1 133 12 Vahid 16 073 = Valid
> 085 05 Valid 17 076 09 Valid
3 067 08 Valid 18 : : Not Valid
4 079 07 Valid 19 112 1.0 Valid
5 086 07 valid 20 161 32 NotValid
6 085 08 valid 21 142 30  Not Valid
7 078 04 valid 22 097 0.6 Valid
8 119 0.4 valid 23 048 23 Valid*
9 LI9 0.4 valid 24 105 1,0 Valid
10 158 1.1 Valid* 25 : . Not Valid
11 081 02 valid 26 - - Not Valid
12 082 07 valid 27 ; : Not Valid
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INFIT OUTFIT

INFIT OUTFIT

Item MNSQ ¢Value [RUTPTEl 1o MNSQ {Value Loterpret
z ation z ation
Value Value
13 : - NotValid 28 1.14 12 Valid
14 132 31  NotValid 29 060 45 Valid
15 072 A valid 30 . - NotValid

Note: *: valid with consideration

The table above provides
information about the validity of each
numeracy item. The INFIT MNSQ
values of the 30 numeracy items above
range fiom 0.48—-1.58 and the
OUTFIT t values range from —2.3 to
3.2. Thus means that there are numeracy
items that are not valid according to the
Rasch model, namely items 10, 14, 20,
21, and 23. In the Rasch model, items
that cannot be answered by all
respondents are not counted and are
automatically considered invalid, such
as items 13. 18, 25, 26, 27, and 30.

In this analysis, it was found that
some invalid items (10, 23, and 25) are
matching type questions, which means
that 1f all of these questions are
eliminated, there will be no matching
type questions in this numeracy item
mstrument. However, to famiharize
students with practicing numeracy
questions in AKM format, all question
components must be fulfilled.

The INFIT MNSQ scores for item
10 (1.58) and item 23 (0.48) indicate
that they are less productive as
measurement instruments, but they do
not decrease data quality, although item
23 specifically can affect reliability
scores (Boone, Yale, Staver, 2014). The

INFIT MNSQ scores for these two
items also have a small difference from
the  validity category  threshold
(0.5 - 1.5). Meanwhile, in terms of
OUTFIT t scores, both of these items
fall into the fit category.

Considering these factors, items
number 10 and 23 need to be reviewed
(Erfan, Maulyda, Enmiana, Hidayati, &
Widodo, 2020) or mnot discarded.
However, to improve the quality of
these two 1items, minor revisions are
needed, such as improving the wording
of the questions to facilitate students'
understanding.

2. Difficulty Level Estimation

The analysis results of the item
estimate (Threshold) can determine the
difficulty level of the item. The
difficulty level of items can be
categorized as follows: 1) b > 2 (very
difficult); 2) 1 < b < 2 (difficult); 3)
-1 < b <1 (moderate); 4) =2 <
b < —1 (easy); and S) b < —2 (very
easy) (Dewi, Damio, & Sukarno, 2023).
The analysis results of the difficulty
level of numeracy questions for Phase D
students can be seen in the following
table:

Table 4. Recapitulation of Numeracy Question Item Difficulty Levels

Item Threshold  Interpretation Item Threshold Interpretation
Value Value
1 -0,74 Moderate 16 -0,65 Moderate
2 -0.20 Moderate 17 -0.84 Moderate
3 0.34 Moderate 18 - -
4 0,44 Moderate 19 1,93 Difficult
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5 0.03 Moderate
6 2,26 Very Difficult
7 1.33 Difficult
8 -1,34 Mudah
9 -1,34 Mudah
10 -0.55 Moderate
11 -1,74 Mudah
12 -1.07 Mudah
13 - -

14 1,56 Difficult*®
15 -0.65 Moderate

20 -0,46 Moderate *
21 -0,46 Moderate *
22 0,63 Moderate
23 -0,11 Moderate
24 -0,65 Moderate
25 - -

26 - -

27 - -

28 193 Difficult
29 0,34 Moderate
30 - -

Note: *: not valid

The table above  presents
information on the difficulty levels of
numeracy question items.  After
excluding mvalid 1tems (13, 14, 18, 20,
21, 25,26. 27, and 30), it was found that
4 (19%) items are categorized as very
difficult and difficult, 13 (62%) items
are moderately difficult, and 4 (19%)
items fall into the easy category. This
proportion of difficulty levels is
considered ideal, with the number of
difficult and easy questions together
accounting for 19% and the remaining
62% falling into the moderate category.

Item number 6 1is an essay
question with a maximum score of 2.
This item is categorized as very
difficult, as only 3 out of 34 respondents
scored 1, even though none achieved
the perfect score. The numeracy
component of question number 6 is an
essay format, with reasoning as the
cognitive level, falling under the
measurement and geometry domain,
and using a scientific context, as shown
m the image below:

00 W
00 F

DICE PAINTING

The picture beside shows a cube-shaped dice with an edge
length of 1 cm. Each side of the dice is painted white and

features a circle with a diameter of 4 mm.

Question 6: Dice Painting

Find the surface area of the dice that is not white on the 1 and 6-edged sides!

Figure 2. Question Item Number 6 (Very Difficult Category)

This question item involves
reasoning, and during the validation
stage with experts, the validators
recommended increasing its cognitive
level compared to the previous question
design. Therefore, at this estimation
stage, item 6 has not been removed.

3. Reliability Estimation

The criteria for Rasch model
reliability values are as follows: 1)
<0.67 (weak); 2) 0.67-0.80
(sufficient): 3) 0.81 — 0.90 (good); 4)
0.91 — 0.94 (very good); and > 0.94
(excellent) (Sumintono & Widhiarso,
2015). The reliability of item estimate
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for multiple-choice questions 1s 0.92
(very good), and the respondent
reliability is 0.81 (good). This means
that the respondent reliability is lower
than the item reliability. This can occur
for several Teasons, mcluding
respondents  answering  questions
carelessly and the sample size being less

ISSN 2089-8703 (Print)
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than 100 respondents, specifically 32
respondents.

From the results of the three
estimations above, 21 valid items were
obtained with varying difficulty levels
and very good item reliability. The
distnibution of these 21 numeracy items
for Phase D students is presented in the
following table:

Table 6. Proportion of Numeracy Question Items After Analysing

Components Subcomponents Ttems Proportion
Domain Number 15,:2; 15,16, 17 24%
Measurement and 4,5,6,7 19%
Geometry
Data dan Uncertainty 19, 24, 28, 29 19%
Algebra 1,2,3,8,9,10,22,23 38%
Context Personal 1,2,3,8,9,10,11, 12,24 43%
Socio-Cultural 15,16, 17 14%
Scientific 4,5,6,7,19,22,23, 28,29 43%
Cognitive Understanding 9,10, 11,12, 19,28, 29 38%
Level Application 1.2:3.4:5,22:23 33%
Reasoning 6,7,15,16,17,24 29%
Question Essay 4,5,6,7,12 24%
Format Short Answer 1,22 9.3%
Multiple Choice 11,22 9.3%
Complex Multiple .8,9,15,16, 17,19, 24, 28, 48%
Choice 29
Matching 10, 23 9.,3%

From the table above, it can be
seen that the distribution of numeracy
questions for Phase D students changed
after several items were dropped
following analysis with the Quest
program.

If the development of numeracy
questions has the benefit of mmproving
their quality in terms of fulfilling
curriculum standards and assessing the
validity and practicality of the
questions, then the analysis of numeracy
items 1s a follow-up activity to evaluate
the potential effects through the validity
and reliability of the questions. This
also strengthens scientific decisions

based on the quantitative analysis of the
questions' level of difficulty. Thus,
using both approaches (qualitative and
quantitative), a collection of numeracy
questions that are truly valid, practical,
and effective for use in the classroom
can be produced.

CONCLUSIONS

The Quest program, which is part
of the Rasch model, helps in analyzing
the validity and reliability of numeracy
questions. Additionally, the Quest
program provides an overview of the
difficulty level of the questions, making
it easier to make scientific decisions to
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produce good numeracy questions for
Phase D learners.

After being analyzed using the
Quest program, this study produced 21
valid numeracy items with an ideal level
of difficulty (19% difficult questions,
62% medium questions, and 19% easy
questions), as well as a very good level
of reliability (0.92). These 21 items not
only fulfill curriculum standards but can
also be used accurately at the junior
high school level or Phase D as
diagnostic, formative, and summative
assessments to measure students'
numeracy skills.
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Abstrak
Kemampuan mmerasi peserta didik Tndonesia yang rendah mestinya menjadi perhatian semua kal
Dibandingkan kemamy Literast, k iswa [Iudcncsm lebih memprihatinkan, Untuk Comment [HP1]: Gunakan istilah yang sama
itu, praktik-praktik baik yang dapat mendukuug peningkatan kemampuan numerasi peserta didik sangat |_untuk keseluruhan Isf articel

dibutuhkan sebagai bentuk usaha untuk meningkatkan prestasi akademik peserta didik Indonesia. Salah
satu praktik baik terscbut adalah dengan mutinmya berikan soal yang mengukur kemampuan
nu i. Menyusun soal numerasi yang berkualitas. perlu melalui tahapan pengembangan soal vang ¢ [HP2]: Untuk apa?

iimiah. Pada penelifian sebelimnya, telah dihasilkan instramen socal numerasi untuk peserm didik fase D Untus menganalisis dan memetakan kemampuan
yang teruji kevalidan dan kepraktisan melalui scrangkaian kegiatan lualitatif (Self-Evaluation, Expert Ut sida At Utk me it sEw A dalm
Review. One-to-one, dan Small Growp). Uniuk menyempurnakan kualitas produk scal numnerasi untuk i 2 Ffaaihechash P
peserta didik fase D, maka akan dilanjutkan pada kegiatan kuantitatif, yakni melalui tahapan Field Test. numerss

Tujuan khusus dari penclitian int adalah untuk menganalisis butir soal mumcrast untuk peserta didik fase

D dengan teknik analisis data menggunakan bantuan program Quest. Penelitian mi ma.lghasi.ﬂcml 21 butir

soal numerasi yang valid dengan tingkat kesukaran yang ideal (19% soal sulit, 62% soal sedang, dan 19%

soal mudah), scrta tingkat reliabilitas yang baik sckali (0,92). Butir soal ini dapat digunakan di jenjang

SMP atau Fase D sebagai asesmen diagnostik, formative, maupun sumatif wntuk mengukur tinglkat

kemampuan numerasi peserta didik.

Kata kunci: Siswa Fase D; Kemampuan Numerasi; Program Quest.

Abstract

\The low mumeracy skills of Indonesian students should be a concern for all stakehalders. Canmpared to
hiteracy skills, the numeracy skills of Indonesian students are more alarming. Therefore, best practices
that support the enhancement of students' numeracy sklls are urgently needed as an effort 10 improve the
academic performance of Indonesian students. One effectve practice is the regular adnmumstration of
questions that assess numeracy skills. Developing high-quality numeracy questions requires a systematic
and scientific approach. In previous vesearch, a numeracy insoument for Phase D students was
developed and validated through a seies of qualitative actvaties (Self-Evaluation, Expert Review, One-
0-One, and Small Group). To jurther improve the quality of the numeracy questions jor Phase D
students, this study will continue with quantitative activities, specifically through the Field Test phase.

The specific abjective of this study is to anahze the mmeracy questions for Phase DD students using data
analysis technigues with the aid of the Quest program. This study resulted in 21 valid numeracy questions
with an wdeal difficulty distribution (19% difficult, 62% moderate, and 19% easy), and a high reliability
score (0.92). These questions can be used at the niddle school level or Fhase D as diagnostic, formative,
or summative to measuie studenis” numeracy skill.r.| {Comment [HP3]: sesuaikan

Keywords: Numeracy Skill; Quest Program, Student Phase D.
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choice, complex multiple choice, and

One crucial effort to enhance
students' numeracy skills is through
regular  practice  with  numeracy
questions. As a tool for practice,
teachers need a collection of well-
developed numeracy questions.
Therefore, the development of high-
quality numeracy questions is essential.

The various stages required to
produce a high-quality  question
instrument include expert validation.
readability festing (both limited and in
small groups). and item analysis. Item
analysis aims fo assess the vahdity,
reliability, discriminative power, and
difficulty level of the questions. In
previous research, a set of questions that
were valid (based on expert judgment)
and practical (through two stages of
readability testing with students) was
developed. To further test the quality.
the instrument must undergo a final
stage of quantitative analysis.

Referring  to  the Minimum
Competency Assessment (AKM), which
serves as a benchmark for measuring
the quality of each school in Indonesia,
several forms of numeracy questions are
provided: essay, short answer. multiple
choice, complex multiple choice, and
matching. These forms can be
categorized into dichotomous and
polytomous questions.

The Quest program, an application
used for calculating and analyzing
question items, has the advantage of
being able to analyze both dichotomous
and polytomous questions.
Additionally. this program can estimate
both item groups and respondent
groups, making it the primary choice for
researchers to produce truly high-
quality numeracy questions. The
objective of this study is to determine
the quality of numeracy question items
(including essay, short answer, multiple

matching) for Phase D students through
quantitative analysis using the Quest
program.

Numeracy Skill

Numeracy is simply viewed
dichotomously as testing whether a
person can perform basic arithmetic or
not (Parnis & Petocz, 2016). Numeracy
is not the same as mathematics and is
not an alternative to it (Cao Thi et al.,
2023). Definitively, numeracy is the
ability to develop knowledge and skills
by confidently using mathematics to
solve practical problems in various
aspects of life (Direktorat Sekolah
Dasar Kemdikbud, 2021: Jamil &
Khusna, 2021). Similarly, mathematical
literacy (numeracy) in PISA is defined
as an individual's capacity to formulate,
use, and interpret mathematics in
diverse contexts (Pusat Penilaian
Pendidikan, 2019). In other words,
numeracy questions tend to refer to
PISA-style questions that prorifize
reasoning processes over content.

One of the four main policies
imtroduced by the Indonesian Ministry
of Education and Cultmre is to replace
the National Examination (UN) with the
Minimum Competency  Assessment
(AKM) and a character survey. The
competencies measured in the AKM are

Comment [HP4]: belum ads paparan terkait
masalah utama yang mendasari mengaapa penell
ini perlu untuk difakukan.

Comment [HP5]: Sesuailem dengan Teplate
ucutan yang harus ditubs dalam PENDAHULUAY
1 Periu sedikit Iatar belakang vmum kajan yan
berkaitan dengan judul.
2. State of the art (kajian review literatur singlks
penchitian-penelitian sebelummya (yang murp)
untuk menjustifikass movelty (Kebarnan) artike
(harus ada rujukan k2 jurnal 10 tahun terakhir);
3. Gap analysis atau Pernvataan kesenjangan
(onisinalitas) atau kebarnan (novelty) penelitia
ini dengan penchitian? schelumnya yang releva
(mifip) atau berdasarkan staie of e arr.
4. Urakan Permasalaban berdasarkan fakia
dan/atan hipotesis (jia ada)
5. Solusi untuk menyelesaikan masakah tesebut
&.hasil yang diharaplan atau tujnan peaelitian
dalam artikel mi.

literacy and numeracy. | Comment [HP6]: Lebih baik paparkan terkat

Student Phase D

Phase D students are those in
grades 7, 8, and 9 in Junior High
School. One of the competencies
measwed in the basic education
competency standards (SKL) is the
ability to demonstrate numeracy skills
by reasoning wusing mathematical
concepts, procedures. facts, and tools to
solve problems related to oneself. the
immediate environment. and the wider

urgensi dari numerasi dan bukan lagi menjelaskar
definisi dari numerasi. Lebih penting lag) paparka
terkait permasalzhan apa yang berkaitan dengan
numerasi dan siswa?

Jika kemampuan numerasi siswa rendah, apa

penyesbabnya?
Apakah dari masalah yang ada memnag yang
i 1adalzh pengs gan soal terkait

numerasi? Apakah soal yang ada belum cukup ati
sepertiapa?
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community (Kemendikbudristek RI,
2022).

In relation to numeracy, Phase D
students can answer numeracy questions
based on domain components aligned
with the Learning Outcomes (CP) set by
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the government through the Kurikulum
Merdeka.

[fhe following table summarizes
several studies related to the analysis of

HP7]:

< [HP7]
spesifik terkatt tabel yang dirujuk

nunieracy question items: dengan

Table 1. State-of-the-Art Analysis of Numeracy Question Ifems

Research Title / Author

No g Research Design Result
Name (Year)

1 Development and Rasch Model The diagnostic instrument
Validation of Diagnostic is suitable for evaluating
Assessment Instrument for the numeracy skills of 7th-
Numeracy Skills in 7th grade students.

Grade / (Burgmanis et al.,
2021)

2 Validation of a Digital Tool = Multidimensional The instrument is validated
for Diagnosing Random based on three arguments:
Mathematical Proficiency /  Coefficients validity, reliability. and
(Junpeng et al., 2020) Multinomial Logit  item fit, making it suitable

Model (MRCMLM) for use as a formative test
in schools.

3 Analisis Validitas dan Rasch Model with Seven out of ten multiple-
Realibilitas Kualitas Soal Quest Program choice items are
Pilihan Ganda Asesmen appropriate, and all items
Kompetensi Minimum are valid.

(AKM) Mata Pelajaran
Pendidikan Agama Islam
Menggunakan Pendekatan
Model Rasch / (Nuri Syifa
Azzahra et al., 2024)
4 Analisis Soal Literasi Rasch Model From the multiple-choice

Numerasi Menggunakan
Pemodelan Rasch Konteks
Pemanasan Global Berbasis
ESD untuk Sekolah Dasar /
(Tiara Dewi Lestari et al.,
2023)

questions tested. it was
found that 2 questions fall
into the difficult category, 8
questions fall into the
moderate category. and 1
question falls into the easy
category.

From the four aforementioned
studies. 1tem analysis tends to focus on
the elementary school level. For Phase
D. research subjects are only available
in grade 7. However, the study's
question material covers all levels
within Phase D. Furthermore, the item
analysis in this study encompasses not

only one type of question but includes
all question formats present in the
Minimum ~ Compefency ~ Assessment

(AKM). .|

C [HP8]: i tujuan p
atau hasil yang ingin diperoleh dari peneltian ini
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METHOD

In  general, this research
constitutes a senes of item development
studies utilizing a formative evaliation
design. This study is at the Field Test
stage, where in previous research. a
numeracy  item  instrument  was
obtaimed, which was both valid (92%)
and practical (88%) (Amelia et al.
2023) through the stages of self-
evaluation, expert review, one-to-one,
and small group, as illustrated in the
following diagram:

{ Aevtse || mat S | e | ke e

Figure 1. Desain Formative
Evaluation

Specifically, this research is
evaluative in nature, employing a
quantitative descriptive approach. The
evaluation focuses on numeracy items
for Phase D students, assessing their
quality through quantitative item
analysis. The Quest program is used as

a tool for this analysis. Items are

ISSN 2089-8703 (Prizt)
ISSN 2442-5419 (Onlinc)

considered to be of good quality if they
meet the established criteria for item
evaluation.

In analyzing items, computer
programs are commonly used to
facilitate the calculation process. One
such program is Quest. By utilizing the
Quest program, users can effectively
and quickly analyze items (Ofianto
Ofianto, 2021).

The advantage of this program is
its  capability to analyze both
dichotomous and polytomous data. The
program's output allows for the analysis

of items from various perspectives
within classical theory, such as
reliability, difficulty level,

discrimination, and distractor items.
Additionally, it can analyze the
diffieulty level -of the Rasch model

(Fine Reffiane et al., 2021)/ ——

RESULT AND DISCUSSION

The numeracy questions tested
quaniitatively consist of 30 items, and
the percentage distribution of questions
based on their components can be seen
in the following table}

Comment [HP9]: harap gambar
diperbesar/diperjelas

/

Comment [HP10]: 1Harus ada Ranangan
atau tzhapan penelitian secara operasional
2.Subjek, lokasi, dan fatau sampel harus spesifi

dan jelas jumlahnya

3.Instrumen Panelitian harus dijelaskan dan te

pengumpulan datanya.
4. Teknik Analisis data harus jelas.

[harap dilengkapi]

C [HP11]: Sebutkandengan sepsifik

Table 2. The Proportion of Numeracy Items Before Analysis

Components Subcomponents Items Proportion
Domain Number 11,12, 15,16,17, 18 20%
Measurement and 4,.5,6,7,26.27 20%
Geometry
Data and Uncertamty 19, 20, 21, 24, 25,28, 29 30 27%
Algebra 1,2,3.8,9,10, 13, 14, 22, 33%
23
Context Personal 1,2,3,8,9,10, 11,12, 24, 33%
25
Socio-Cultural 13,14, 15,16,17, 18 20%
Scientific 4,5,6,7.19,20,21, 22,23, 47%
B 26, 27, 28.29. 30
Cognitive Understanding 8,9,10,11, 12, 19, 20, 21, 40%
Level 25, 28, 29,30

4

tabel ayng dinsjuk
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Components Subcomponents Items Proportion
Application 1,2,3.4,5,13,14,22,23 30%
Reasoning 6,7,15,16.17, 18,24, 26, 30%

27

Question Essay 4,5,6.7.12, 26,27 23%

Format Short Answer 1,2 7%
Multiple Choice 11, 13, 14, 20, 21, 22 20%
Complex Multiple 3,8,9,15, 16, 17, 18, 19. 40%
Choice 24,28 29 30
Matching 10, 23,25 10%

From the table hbovc{. 30 estimates. and reliability estimates _—{ comment [HP12]: Langsung saja “Table 1

numeracy  items  are  presented.
distributed across each component and
subcomponent of numeracy questions.
The proportion of the distribution of
numeracy questions is aimed to
approximate the proportion of AKM
numeracy questions (Pusat Asesmen
dan Pembelajaran, 2020).

These questions were
administered to 32 Phase D students at
SMPN 34 Pekanbaru, then assessed
based on their answer alternatives for
subsequent analysis using the Quest

program.
The output of the Quest program
includes ifem  validity  estimates.

difficulty level estimates, item passing

(Rizbudiani et al_, 2021).

1. Item Validity Estimation

In the Rasch model, the validity of
the analyzed items can be observed
from the output values of INFIT MNSQ
and OUTFIT t (Saryanto et al., 2020).
An item item is considered valid if the
INFIT MNSQ valie falls within the
range of "0.5 - 1.5" (Aryadoust et al.,
2021) and the OUTFIT t value is
"< 2.0" (Abn Bakar et al., 2023; Guo
et al., 2020; Muslihin et al.. 2022). The
validity results of the numeracy ifems
based on the INFIT MNSQ and
OUTFIT t values are shown in the
following table:

Table 3. Recapitulation of Numeracy Item Validity

INFIT OUTFIT

INFIT OUTFIT

Item MNSQ tValue Tniepret Item MNSQ tValue AL s
% ation 3 ation
Value Value
1 133 1,2 Valid 16 0,73 -1.1 Valid
2 085 0.5 Valid 17 0.76 -0.9 Valid
3 0,67 0.8 Valid 18 - - Not Valid
4 0,79 0.7 Valid 19 1,12 1.0 Valid
5 0,86 0.7 Valid 20 1,61 32 Not Valid
6 0,85 0.8 Valid 21 1,42 3,0 Not Valid
T 0,78 04 Valid 22 0,97 -0.6 Valid
8 1,19 0.4 Valid 23 0,48 2.3 Valid*
9 1,19 0,4 Talid 24 1,05 1,0 Valid
10 1,58 1,1 Valid* 25 - - Not Valid
11 081 0,2 ralid 26 - - Not Valid
12 0,82 0.7 Valid 27 - - Not Valid
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INFIT OUTFIT | INFIT  OUTFIT |
Item MNSQ tValue TOPTY jem MNSQ  tValue Lo PrE
ation 5 ation
Value Value
13 5 = Not Valid 28 1.14 1.2 Valid
14 132 3.1 NotValid 29  0.60 15 Valid
15 072 1.1 Valid 30 = = Not Valid

Note: *: valid with consideration

The table above provides
information about the validity of ecach
numeracy item. The INFIT MNSQ
values of the 30 numeracy items above
range from 048-—1.58 and the
OUTFIT t values range from —2.3 to
3.2. This means that there are numeracy
items that are not valid according to the
Rasch model, namely items 10, 14, 20,
21, and 23. In the Rasch model, items
that cannot be answered by all
respondents are not counted and are
automatically considered invalid. such
as items 13, 18, 25, 26, 27, and 30.

In this analysis, it was found that
some invalid items (10, 23, and 25) are
matching type questions, which means
that if all of these questions are
eliminated, there will be no matching
type questions in this numeracy item
instrument. However, to familiarize
students with practicing numeracy
questions in AKM format, all question
components must be fulfilled.

The INFIT MNSQ scores for item
10 (1.58) and item 23 (0.48) indicate
that they are less productive as
measurement instruments, but they do
not decrease data quality, although item
23 specifically can affect reliability

scores (Boone et al, 2014). The INFIT
MNSQ scores for these two items also
have a small difference from the
validity category threshold (0.5 - 1.5).
Meanwhile, in terms of OUTFIT t
scores, both of these items fall into the
fit category.

Considering these factors. items
number 10 and 23 need to be reviewed
(Exrfan et al,, 2020) or not discarded.
However, to improve the quality of
these two items, minor revisions are
needed, such as improving the wording
of the questions to facilitate students'
understanding.

2. Difficulty Level Estimation

The analysis results of the item
estimate (Threshold) can determine the
difficulty level of the item. The
difficulty level of items can be
categorized as follows: 1) b > 2 (very
difficult); 2) 1 < b < 2 (difficult); 3)
—1 < b < 1 (moderate): 4) —2 <
b < —1 (easy); and 5) b < —2 (very
easy) (Dewi et al., 2023). The analysis
results of the difficulty level of
numeracy questions for Phase D
students can be seen in the following
table:

Table 4. Recapitulation of Numeracy Question Item Difficulty Levels

Item Threshold  Interpretation Item Threshold  Interpretation
Value Value
1 -0.74 Moderate 16 -0,65 Moderate
2 -0.20 Moderate 17 -0.84 Moderate
3 0,34 Moderate 18 - -
4 044 Moderate 19 1,93 Difficult
5 0,03 Moderate 20 -0,46 Moderate *
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6 2,26 Very Difficult 21 -0.46 Moderate *
T 1,33 Difficult 22 0.63 Moderate
8 -1.34 Easy 23 -0,11 Moderate
9 -1.34 Easy 24 -0,65 Moderate
10 -0.55 Moderate 25 - -

11 -1,74 Easy 26 - -

12 -1.07 Easy 27 - -

13 - - 28 1,93 Difficult
14 1,56 Difficult* 29 0.34 Moderate
15 -0.65 Moderate 30 - -

Note: *: not valid
The table above  presenis Item number 6 1s an essay

information on the difficulty levels of
numeracy  question  items.  After
excluding invalid items (13, 14, 18, 20,
21,25, 26. 27, and 30), it was found that
4 (19%) items are cafegorized as very
difficult and difficult, 13 (62%) items
are moderately difficult, and 4 (19%)
items fall into the easy category. This
proportion of difficulty levels is
considered ideal, with the number of
difficult and easy questions together
accounting for 19% and the remaining
62% falling into the moderate category.

question with a maximum score of 2.
This item is categorized as very
difficult, as only 3 out of 34 respondents
scored 1, even though none achieved
the perfect score. The numeracy
component of question number 6 is an
essay format, with reasonmg as the
cognitive level, falling under the
measurement and geometry domain,
and using a scientific context, as shown
in the i

__—{ comment [HP13]: 'Figure2"

DICE PAINTING

The picture beside shows a cube-shaped dice with an edge
length of 1 cm. Each side of the dice is painted white and

features a circle with a diameter of 4 mm.

Question 6: Dice Painting

Find the surface area of the dice that is not white on the 1 and 6-edged sides!

Figure 2. Question Item Number 6 (Very Difficult Category)

This question item involves
reasomng, and during the validation
stage with experts, the validators
recommended increasing its cognitive
level compared to the previous question
design. Therefore. at this estimation
stage, item 6 has not been removed.

3. Reliability Estimation

The criteria for Rasch model
reliability values are as follows: 1)
<067 (weak); 2) 067080
(sufficient): 3) 0.81—0.90 (good). 4)
091 — 0.94 (very good): and > 0.94
(excellent) (Bambang Sumintono &
Wahyu  Widhiarso. 2015). The
reliability of item estimate for mulfiple-
choice questions is 0.92 (very good),
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and the respondent reliability is 0.81
(good). This means that the respondent
reliability is lower than the item
reliability. This can occur for several
reasons, inchuding respondents
answering questions carelessly and the

sample size being less than 100
respondents, specifically 32
respondents.
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From the results of the three
estimations above, 21 valid items were
obtained with varying difficulty levels
and very good item reliability. The
distribution of these 21 numeracy items
for Phase D students is presented in the
following table:

Table 6. Proportion of Numeracy Question Items After Analysing

Components Subcomponents Items Proportion
Domain Number 11,12, 15,16, 17 24%
Measurement and 4,567 19%
Geometry
Data dan Uncertainty 19, 24, 28,29 19%
Algebra 1,2,3,8,9, 10,22,23 38%
Context Personal 1,2,3,8,9,10,11,12, 24 43%
Socio-Cultural 15, 16,17 14%
Scientific 4.5,6,7,19,22, 23, 28,29 43%
Cognitive Understanding 8,9.10,11, 12, 19, 28, 29 38%
Level Application 1,2,3,4,5,22,23 33%
Reasonmg 6,7,15,16,17, 24 20%
Question Essay 4,56,7,12 24%
Format Short Answer 1.2 9.3%
Multiple Choice 11,22 9.3%
Complex Multiple 3.8.9,15,16, 17,19, 24, 28, 48%
Choice 29
Matching 10, 23 9.3%

From the table above, it can be
seen that the distribution of numeracy
questions for Phase D students changed

after several items were dropped
following analysis with the Quest
program.

If the development of numeracy
questions has the benefit of improving
their quality in terms of fulfilling
curriculum standards and assessing the
validity and practicality of the
questions, then the analysis of numeracy
items is a follow-up activity to evaluate
the potential effects through the validity
and rehiability of the questions. This
also strengthens scientific decisions

based on the quantitative analysis of the
questions' level of difficulty. Thus,
using both approaches (qualitative and
quantitative), a collection of numeracy
questions that are truly valid, practical,

can be produced.

and effective for use in the classroom /

= /

CONCLUSIONS

The Quest program, which is part
of the Rasch model, helps in analyzing
the validity and reliability of numeracy
questions, Additionally, the Quest
program provides an overview of the

Ccomment [HP14]: perl pembahasan secara
mendalam.
1.Authors memberikan argumen terhadap has
penelitian yang telah diklaim, ada penjelasan
sebab-akibat yang logis dan dirangkal dalam
bentuk 'Cerita baru' menggunakan kalimat sen
2.Apa temuan dalam penelitian inl,
3. Apa faktor-faktor yang menyebabkan hasiln
sepertiltu
4, Apa kelebihan dan kekurangan dari penelitic
5,Bandingkan dengan penelitian yang
sebelumnya. apaksh ada kesesualan atau
per dengan hasil penslitian sebalum
(dari state of the art pada PENDAHULUAN). N
penelitian ini sejalan dengan penelitian si A
(Tahun), 5i B (Tahun), si C (Tahun), dst.
6. Harus ada implikasi/d smpak/kontribusi hasi
penelitian
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difficulty level of the questions, making
it easier to make scientific decisions to
produce good numeracy questions for
Phase D leamners.

After being analyzed using the
Quest program. this study produced 21
valid numeracy items with an ideal level
of difficulty (19% difficult questions,
62% medium questions, and 19% easy
questions), as well as a very good level
of reliability (0.92). These 21 items not
only fulfill curriculumn standards but can
also be used accurately at the junior
high school level or Phase D as
diagnostic, formative, and summative
assessments to measure  students’
numeracy skills.
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Abstrak

Dibandingkan dengan kemampuan literasi, kemampuan numerasi PESeri (HdiK Indonesia lebih
memprihatinkan. Oleh karena itu, praktik yang dapat mendukung peningkatan kemampuan numerasi
sangat dibutuhkan sebagai bentuk usaha untuk meningkatkan prestasi akademik peserta didik. .

Penyusunan soal numerasi yang berkualitas perlu melalui tahapan
pengembangan yang ilmiah. Pada penelitian sebelumnya, telah dikembangkan instrumen soal munerasi
untuk peserta didik fase D yang telah teruji validitas dan kepraktisannya melalui serangkaian kegiatan
kualitatif. yaitu Self-Evaluation, Expert Review, One-to-one, dan Small Group. Untuk menyempumakan
kualitas soal numerasi bagi peserta didik fase D, penclitian dilanjutkan dengan kegiatan kuantitatif, yakni
melalu tahapan Field Test. Tujuan dari penelitian ini adalah untuk menganalisis butir soal numerasi
untuk peserta didik fase D dengan teknik analisis data menggunakan bantuan program Quest. Penelitian
ini menghasilkan 21 butir soal numerasi yang valid dengan tingkat kesukaran yang ideal, yakni 19% soal
sulit, 62% soal sedang, dan 19% soal mudah, serta tingkat reliabilitas yang baik sekali (0.92). Butir soal
ini dapat digunakan di jenjang SMP atau Fase D sebagai asesmen diagnostik, formatf, maupun sumatif
unfuk mengukur tingkat kemampuan numerasi peserta didik.

Kata kunci: Kemampuan Numerasi: Peserta Didik Fase D: Program Quest.

Abstract

Keywords: Numeracy Skill: Quest Program, Student Phase D.

This is an open access article under the Creative Conunons Attribution 4.0 Intemational License
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INTRODUCTION

The various stages required to
produce a  high-quality question
mstrument include expert validation,
readability testing (both limited and in
small groups), and item analysis. Item
analysis aims to assess the validity,
reliability, discriminative power, and
difficulty level of the questions. In
previous research, a set of questions that
were valid (based on expert judgment)
and practical (through two stages of
readability testing with students) was
developed. To further test the quality,

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

the instrument must undergo a final
stage of quantitative analysis.

Referring  to the Minimum
Competency Assessment (AKM), which
serves as a benchmark for measuring
the quality of each school in Indonesia,
several forms of numeracy questions are
provided: essay, short answer, multiple
choice, complex multiple choice, and
matching. These forms can be
categorized to dichotomous and
polytomous questions.

The  Quest program, an
application used for calculating and
analyzing question items, has the
advantage of being able to analyze both
dichotomous and polytomous questions.
Additionally, this program can estunate
both item groups and respondent
groups, making it the primary choice for
researchers to produce ftruly high-
quality numeracy questions. The
objective of this study 1s to determine
the quality of numeracy question items
(including essay, short answer, multiple
choice, complex multiple choice, and
matching) for Phase D students through
quantitative analysis using the Quest
prograin.

Phase D students are those in
grades 7, 8, and 9 in Junior High
School. Omne of the competencies
measured in the basic education
competency standards (SKL) is the
ability to demonstrate numeracy skills
by reasoning using mathematical
concepts, procedures, facts, and tools to
solve problems related to oneself the
immediate environment, and the wider
community (Kemendikbudristek RL
2022).

In relation to numeracy, Phase D
students can answer numeracy questions
based on domain components aligned
with the Learning Outcomes (CP) set by
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the government through the Kurikulum
Merdeka.
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Table 1. State-of-the-Art Analysis of Numeracy Question Items

Research Title / Author

No Research Design Result
Name (Year)
1 Development and Rasch Model The diagnostic instrument
Validation of Diagnostic 1s suitable for evaluating

Assessment Instrument for
Numeracy Skills in 7th
Grade / (Burgmanis et al.,
2021)

2 Valdation of a Digital Tool =~ Multidinensional

the numeracy skills of 7th-
grade students.

The mstrument 1s validated

for Diagnosing Random based on three arguments:
Mathematical Proficiency/  Coefficients validity, reliability, and
(Junpeng et al., 2020) Multinomial Logit  item fit, making it suitable
Model (MRCMLM) for use as a formative test
in schools.

3 Analisis Validitas dan Rasch Model with ~ Seven out of ten multiple-
Realibilitas Kualitas Soal Quest Program choice items are
Pilihan Ganda Asesmen appropriate, and all items
Kompetensi Minimum are valid.
(AKM) Mata Pelajaran
Pendidikan A gama Islam
Menggunakan Pendekatan
Model Rasch / (Nuri Syifa
Azzahra et al., 2024)

4 Analisis Soal Literasi Rasch Model From the multiple-choice

Numerasi Menggunakan
Pemodelan Rasch Konteks
Pemanasan Global Berbasis
ESD untuk Sekolah Dasar /
(Tiara Dewi Lestari et al.,
2023)

questions tested, it was
found that 2 questions fall
into the difficult category, 8
questions fall mto the
moderate category, and 1
question falls into the easy
category.

From the four aforementioned
studies, item analysis tends to focus on
the elementary school level. For Phase
D, research subjects are only available
m grade 7. However, the study's
question material covers all levels
within Phase D. Furthermore, the item
analysis in this study encompasses not
only one type of question but includes
all question formats present in the
Minimum Competency  Assessment

METHOD

In  general, this research
constitutes a series of item development
studies utilizing a formative evaluation
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design. This study is at the Field Test
stage, where in previous research. a
numeracy  item  instrument — was
obtained, which was both valid (92%)
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and practical (88%) (Amelia et al,
2023) through the stages of self-
evaluation, expert review, one-to-one,
and small group, as illustrated in Fig 1.

et |—

Self-
Evaluation

{ Revise }

{ Revise H Small Group H Revise H Field Testl

[orerom]

Figure 1. Desain Formative Evaluation

Specifically, this research is
evaluative 1n nature, employmg a
quantitative descriptive approach. The
evaluation focuses on numeracy items
for Phase D students, assessing their
quality through quantitative item
analysis. The Quest program is used as
a tool for this analysis. Items are
considered to be of good quality if they
meet the established criteria for item
evaluation.

In analyzing items, computer
programs are commonly used to
facilitate the calculation process. One
such program is Quest. By utilizing the
Quest program, users can effectively
and quickly analyze items (Ofianto
Ofianto, 2021).

The advantage of this program is
its  capability to analyze both
dichotomous and polytomous data. The
program's output allows for the analysis
of items from various perspectives
within  classical theory, such as
reliability, difficulty level,
discrimination, and distractor items.
Additionally, it can analyze the
difficulty level of the Rasch model
(Fine Reffiane et al., 2021).

|
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RESULT AND DISCUSSION

1. Item Validity Estimation
The wvalidity results of the
numeracy items based on the INFIT

MNSii and OUTFIT t values are shown

Table 3. Recapitulation of Numeracy Item Validity

INFIT OUTFIT

INFIT OUTFIT

Item MNSQ tValue In;eurg;et Item MNSQ tValue In::;';);et
Value Value

1 1,33 1.2 Valid 16 0,73 -1,1 Valid
2 0.85 -0.5 Valid 17 0,76 -0,9 Valid
3 0.67 -0.8 Valid 18 - - Not Valid
4 0,79 -0,7 Valid 19 1,12 1,0 Valid
S 0.86 -0.7 Valid 20 1,61 32 Not Valid
6 0,85 -0.8 Valid 21 1,42 3,0 Not Valid
7 0,78 -0.4 Valid 22 0,97 -0,6 Valid
8 1.19 0.4 Valid 23 0,48 23 Valid*
9 1,19 0,4 Valid 24 1,05 1,0 Valid
10 1.58 1,1 Valid* 25 - - Not Valid
11 0.81 -0.2 Valid 26 - - Not Valid
12 0,82 -0,7 Valid 27 - - Not Valid
13 - - Not Valid 28 1,14 1.2 Valid
14 1,32 3.1 Not Valid 29 0,60 -1,5 Valid
15 0,72 -1,1 Valid 30 - - Not Valid

Note: *: valid with consideration

IEBIENS provides information

about the validity of each numeracy
item. The INFIT MNSQ values of the
30 numeracy items above range from
0.48 — 1.58 and the OUTFIT t values
range from —2.3 to 3.2. This means that
there are numeracy items that are not
valid according to the Rasch model,
namely items 10, 14, 20, 21, and 23. In
the Rasch model, items that cannot be
answered by all respondents are not
counted and are  automatically
considered invalid, such as items 13, 18,
25, 26,27, and 30.

In this analysis, it was found that
some 1valid items (10, 23, and 25) are
matching type questions, which means

that 1f all of these questions are
eliminated. there will be no matching
type questions in this numeracy item
mstrument. However, to familiarize
students with practicing numeracy
questions in AKM format, all question
components must be fulfilled.

The INFIT MNSQ scores for item
10 (1.58) and item 23 (0.48) indicate
that they are less productive as
measurement instruments, but they do
not decrease data quality, although item
23 specifically can affect reliability
scores (Boone et al., 2014). The INFIT
MNSQ scores for these two items also
have a small difference from the

validity category threshold (0.5 - 1.5).
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Meanwhile, in terms of OUTFIT t
scores, both of these items fall into the
fit category.

Counsidering these factors, items
number 10 and 23 need to be reviewed
(Erfan et al., 2020) or not discarded.
However, to improve the quality of
these two items, minor revisions are
needed, such as improving the wording
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of the questions to facilitate students'
understanding.

2. Difficulty Level Estimation

The analysis results of the
difficulty level of numeracy questions
for Phase D students can be seen il

Table 4. Recapitulation of Numeracy Question Item Difficulty Levels

Item Threshold  Interpretation Item Threshold Interpretation
Value Value

1 -0,74 Moderate 16 -0,65 Moderate
2 -0.20 Moderate 17 -0,84 Moderate
3 0,34 Moderate 18 < -

4 0,44 Moderate 19 1,93 Difficult
5 0,03 Moderate 20 -0.46 Moderate *
6 2.26 Very Difficult 21 -0,46 Moderate *
7 1,33 Difficult 22 0,63 Moderate
8 -1.34 Easy 23 -0,11 Moderate
9 -1,34 Easy 24 -0,65 Moderate
10 -0,55 Moderate 25 - -

11 -1.74 Fasy 26 - -

12 -1,07 Easy 27 - -

13 - - 28 1,93 Difficult
14 1,56 Difficult* 29 0,34 Moderate
15 -0,65 Moderate 30 - -

Note: *: not valid

TEBIEM presents information on
the difficulty levels of numeracy

question items. After excluding invalid
items (13, 14, 18, 20, 21, 25,26, 27, and
30), it was found that 4 (19%) items are
categorized as very difficult and
difficult, 13 (62%) items are moderately
difficult, and 4 (19%) items fall into the
easy category. This proportion of
difficulty levels 1s considered 1deal,
with the number of difficult and easy
questions together accounting for 19%
and the remaining 62% falling into the
moderate category.

Item number 6 is an essay
question with a maximum score of 2.
This item is categorized as very
difficult, as only 3 out of 34 respondents
scored 1, even though none achieved
the perfect score. The numeracy
component of question number 6 is an
essay format, with reasoning as the
cognitive level, falling under the
measurement and geometry domain,
and using a scientific context,
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DICE PAINTING

The picture beside shows a cube-shaped dice with an edge
length of 1 cm. Each side of the dice is painted white and

features a circle with a diameter of 4 mm.

Question 6: Dice Painting

Find the surface area of the dice that is not white on the 1 and 6-edged sides!

Figure 3. Question Item Number 6 (Very Difficult Category)

This question item involves
reasoning, and during the wvalidation
stage with experts, the wvalidators
recommended increasing its cognitive
level compared to the previous question
design. Therefore, at this estimation
stage, item 6 has not been removed.

3. Reliability Estimation

The reliability of item estimate for
multiple-choice questions is 0.92 (very
good), and the respondent reliability is
0.81 (good). This means that the
respondent reliability is lower than the

item reliability. This can occur for
several teasons, including respondents
answering questions carelessly and the
sample size being less than 100
respondents, specifically 32
respondents.

From the results of the three
estimations above, 21 valid items were
obtained with varying difficulty levels
and very good item reliability. The
distribution of these 21 numeracy items
for Phase D students is presented

Table S. Proportion of Numeracy Question Items After Analysing

Components Subcomponents Items Proportion
Domain Number 11, 12,15, 16,17 24%
Measurement and 4,5,6,7 19%
Geometry
Data dan Uncertainty 19, 24, 28, 29 19%
Algebra 1,2,3,8,9,10,22,23 38%
Context Personal 1,2,3,8,9,10,11, 12,24 43%
Socio-Cultural 5,16, 17 14%
Scientific 4,5,6,7,19, 22,23, 28,29 43%
Cognitive Understanding 8,9,10, 11,12, 19, 28, 29 38%
Level Application 1,2:3.4.:5.22.23 33%
Reasoning 6,7, 15,16, 17, 24 29%
Question Essay 4,5,6,7,12 24%
Format Short Answer 12 9.3%
Multiple Choice 11,22 9.3%
Complex Multiple 3,8,9,15,16,17,19, 24, 28, 48%
Choice 29
Matching 10, 23 9.3%
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From Table 5, it can be seen that
the distribution of numeracy questions
for Phase D students changed after
several items were dropped following
analysis with the
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CONCLUSIONS

The Quest program, which is part
of the Rasch model, helps in analyzing
the validity and reliability of numeracy
questions. Additionally, the Quest
program provides an overview of the
difficulty level of the questions, making
it easier to make scientific decisions to
produce good numeracy questions for
Phase D learners.

Afier being analyzed using the
Quest program. this study produced 21
valid numeracy items with an ideal level
of difficulty (19% difficult questions,
62% medium questions, and 19% easy
questions), as well as a very good level
of reliability (0.92). These 21 items not
only fulfill curriculum standards but can
also be used accurately at the junior
high school level or Phase D as
diagnostic, formative, and summative
assessments to measure students'
numeracy skills.
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Abstrak
Dibanding] dengan | T literasi, k T i PESANEIEE mdonesia lebih
mempribatinkan. Oleh karena itw, praktik yang dapat mendukung pemnngkatan kemampuan numerasi
at dibutuhkan scbagai bentuk usahia untuk menin cstas: akademik didik.

Penyusunan soal numerasi yang berkualitas perlu melalui tahapan
pengembangan yang ilmiah. Pada pencliti belumnya, telah dikembangkan instrumen soal numerasi
untuk peserta didik fase D yang telah terji validitas dan kepmktisannya melaluii serangkaian kegiatan
kualitatif, yattu Self-Evaluation, Expert Review, One-16-one, dan Small Group. Untuk menyempurnakan
kualitas soal numerasi bagi pescrta didik fase D, penclitian dilanjutkan dengan kegiatan kuantitatif, yakni
melahii tahapan Field Tesr. Tujuan dari penelitian ini adalah nnruk menganalisis butir soal numerasi
untuk peserta didik fase D dengan teknik analisis data menggunakan bantuan program Quest. Penclitian
ini menghasitkan 21 butir soal numerasi yang valid dengan tingkat kesukaran yang ideal, yakai 19% soal
sulit, 62% soal sedang. dan 19% soal mudah, serta tinglkat reliabilitas yang baik sekali (0.92). Butir soal
ini dapat digunekan di jenjang SMP atau Fase D sebagai asesmen diagnostik, formatif, maupun sumatf
untuk mengukawr tingkat kemampuan numerasi peserta didik.

Kata kunci: Kemampuan Numerasi; Peserta Didik Fase D; Program Quest.

Abstract

Keywords: Numeracy Skill: Quest Program; Student Phase D.

ri 0 This 15 an open access article under the Creative Commons Attribution 4 0 Intemational License
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INTRODUCTION

The various stages required to
produce a high-quality  question
instrument include expert validation,
readability testing (both limited and in
small groups), and item analysis. Item
analysis aims to assess the validity,
reliability, discriminative power, and
difficulty level of the questions. In
previous research, a set of questions that
were valid (based on expert judgment)
and practical (through two stages of
readability testing with students) was
developed. To further test the quality,

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

the instrument must undergo a final
stage of quantitative analysis.

Referring  to  the  Minimum
Competency Assessment (AKM), which
serves as a benchmark for measuring
the quality of each school in Indonesia,
several forms of numeracy questions are
provided: essay, short answer, multiple
choice, complex multiple choice, and
matching. These forms can be
categorized into dichotomous and
polytomous questions.

The  Quest  program, an
application used for calculating and
analyzing question items, has the
advantage of being able to analyze both
dichotomous and polytomous questions.
Additionally, this program can estimate
both item groups and rtespondent
groups, making it the primary choice for
researchers to produce truly high-
quality numeracy questions. The
objective of this study is to determine
the quality of numeracy question items
(including essay, short answer, multiple
choice, complex multiple choice, and
matching) for Phase D students through
quantitative analysis using the Quest
program.

Phase D students are those in
grades 7, 8. and 9 in Junior High
School. Omne of the competencies
measured in the basic education
competency standards (SKL) is the
ability to demonstrate numeracy skills
by rcasoning wusing mathematical
concepts, procedures, facts, and tools to
solve problems related to oneself. the
immediate environment. and the wider
community (Kemendikbudristek RI,
2022).

In relation to numeracy, Phase D
students can answer numeracy questions
based on domam components aligned
with the Learning Outcomes (CP) set by
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the government through the Kurikulum
Merdeka.

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Onlinc)

Table 1. State-of-the-Art Analysis of Numeracy Question Ifems

Research Title / Author

No N Research Design Result
ame (Year)

1 Development and Rasch Model The diagnostic instrument
Validation of Diagnostic is suitable for evaluating
Assessment Instrument for the numeracy skills of 7th-
Numeracy Skills in 7th grade students.

Grade / (Burgmanis et al.,
2021)

2 Validation of a Digital Tool ~ Multidimensional The instrument is validated
for Diagnosing Random based on three arguments:
Mathematical Proficiency /  Coefficients validity, reliability, and
(Junpeng et al., 2020) Multinomial Logit  item fit. making it suitable

Model (MRCMLM) for use as a formative test

in schools.
3 Analisis Validitas dan Rasch Model with ~ Seven out of ten multiple-
Realibilitas Kualitas Soal Quest Program choice items are
Pilihan Ganda Asesmen appropriate, and all items
Kompetensi Minimum are valid.
(AKM) Mata Pelajaran
Pendidikan Agama Islam
Menggunakan Pendekatan
Model Rasch / (Nuzi Syifa
Azzahra et al., 2024)
4 Analisis Soal Literasi Rasch Model From the multiple-choice
Numerasi Menggunakan questions tested. it was
Pemodelan Rasch Konteks found that 2 questions fall

Pemanasan Global Berbasis
ESD untuk Sekolah Dasar /
(Tiara Dewi Lestari et al.,
2023)

into the difficult category, 8
questions fall into the
moderate category. and 1
question falls into the easy
category.

From the four aforementioned
studies. item analysis tends to focus on
the elementary school level. For Phase
D. research subjects are only available
m grade 7. However., the study's
question material covers all levels
within Phase D. Furthermore, the item
analysis in this study encompasses not
only one type of question but includes
all question formats present i the
Minimum Competency  Assessment

METHOD

In general, this research
constitutes a series of item development
studies utilizing a formative evaluation
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design. This study is at the Field Test
stage, where in previous research. a
numeracy  item  instrument  was
obtained, which was both valid (92%)
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and practical (88%) (Amelia et al.,
2023) through the stages of self-
evaluation. expert review, one-to-omne,
and small group. as illustrated in Fig 1.

Epert|—

Self- ]
Evaluation

lRevise} { Revise }—{ Small Group H Revise H Field Testl

oo

Figure 1. Desain Formative Evaluation

Specifically, this research 1s
evaluative in npature, employing a
quantitative descriptive approach. The
evaluation focuses on numeracy items
for Phase D students, assessing their
quality through quantitative item
analysis. The Quest program is used as
a tool for this analysis. Items are
considered to be of good quality if they
meet the established criteria for item
evaluation.

In analyzing items. computer
programs are commonly used to
facilitate the calculation process. One
such program is Quest. By utilizing the
Quest program, users can effectively
and quickly analyze items (Ofianto
Ofianto, 2021).

The advantage of this program is
its  capability to analyze both
dichotomous and polytomous data. The
program's output allows for the analysis
of items from various perspectives
within  classical theory, such as
reliability, difficulty level,
discrimination, and distractor items.
Additionally, it can analyze the
difficulty level of the Rasch model
(Fine Reffiane et al, 2021).
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RESULT AND DISCUSSION

1. Item Validity Estimation
The wvalidity results of the
numeracy items based on the INFIT

MNSii and OUTFIT t values are shown

Table 3. Recapitulation of Numeracy Item Validity

INFIT OUTHFIT

INFIT OUTFIT

Item MNSQ tValue TRIEFPrel 4 . 0 MNSQ tVale 1nferpret
Value ation Value ation
1 133 12 Valid 16 0.73 -1 Valid
2 085 05 Valid 17 076 0.9 Valid
3 067 038 Valid 18 . % Not Valid
4 079 07 Valid 19 112 1.0 Valid
5 086 0,7 valid 20 16l 32 Not Valid
6 083 08 Valid 21 142 30  Not Valid
7 078 04 valid 22 097 0.6 Valid
8 L19 0.4 valid 23 048 23 Valid*
9 119 0.4 valid 24 105 1.0 Valid
10 158 L1 valid* 25 = 5 Not Valid
11 081 02 Vaid 26 8 § Not Valid
12 082 07 Valid 27 - - Not Valid
13 : 4 NotValid 28  L14 1.9 Valid
14 132 31 NotValid 29 060 S8 Valid
15 072 1.1 valid 30 « . Not Valid

Note: *: valid with consideration

TabIEN8 provides information
about the validity of cach numeracy
item. The INFIT MNSQ values of the
30 numeracy items above range from
0.48 — 1.58 and the OUTFIT t values
range from —2.3 to 3.2. This means that
there are numeracy items that are not
valid according to the Rasch model,
namely items 10, 14. 20, 21, and 23. In
the Rasch model, items that cannot be
answered by all respondents are not
counted and are  automatically
considered invalid, such as items 13. 18,
25, 26, 27, and 30.

In this analysis. it was found that
some invalid items (10, 23, and 25) are
matching type questions, which means

that if all of these questions are
eliminated, there will be no matching
type questions in this numeracy item
instrument. However. to familiarize
students with practicing numeracy
questions in AKM format, all question
components must be fulfilled.

The INFIT MNSQ scores for item
10 (1.58) and item 23 (0.48) indicate
that they are less productive as
measurement instruments, but they do
not decrease data quality, although item
23 specifically can affect reliability
scores (Boone et al., 2014). The INFIT
MNSQ scores for these two items also
have a small difference from the

validity category threshold (0.5 - 1.5).
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Meanwhile, in terms of OUTFIT t
scores, both of these items fall into the
fit category.

Considering these factors, items
number 10 and 23 need to be reviewed
(Erfan et al., 2020) or not discarded.
However, to improve the quality of
these two items, minor revisions are
needed, such as improving the wording
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of the questions to facilitate students'
understanding.

2. Difficulty Level Estimation

The analysis results of the
difficulty level of numeracy questions
for Phase D students can be seen il

Table 4. Recapitulation of Numeracy Question Item Difficulty Levels

Item Threshold  Interpretation Item Threshold Interpretation
Value Value

1 -0.74 Moderate 16 -0,65 Moderate
2 -0.20 Moderate 17 -0,84 Moderate
3 0,34 Moderate 18 - -

4 0.44 Moderate 19 1.93 Difficult
5 0.03 Moderate 20 046 Moderate *
6 2,26 Very Difficult 21 -0.46 Moderate *
7 133 Difficult 22 0.63 Moderate
8 -1.34 Easy 23 -0,11 Moderate
9 -1.34 Easy 24 -0,65 Moderate
10 -0.55 Moderate 25 - -

11 -1,74 Easy 26 - -

12 -1.07 Easy 27 - -

13 - - 28 1,93 Difficult
14 1.56 Difficult* 29 0.34 Moderate
15 -0.65 Moderate 30 - -

Note: *: not valid

ABIEY presents information on
the difficulty levels of numeracy
question items. After excluding invalid
items (13, 14, 18, 20, 21. 25, 26, 27. and
30). it was found that 4 (19%) items are
categorized as very difficult and
difficult. 13 (62%) items are moderately
difficult, and 4 (19%) items fall mnto the
easy category. This proportion of
difficulty levels is considered ideal,
with the number of difficult and easy
questions together accounting for 19%
and the remaining 62% falling into the
moderate category.

Item pumber 6 1s an essay
question with a maximum score of 2.
This ifem is categorized as very
difficult, as only 3 out of 34 respondents
scored 1, even though none achieved
the perfect score. The numeracy
component of question number 6 is an
essay format, with reasoning as the
cognifive level, falling under the
measurement and geometry domain,
and using a scientific context, 45 SHOWH
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DICE PAINTING

The picture beside shows a cube-shaped dice with an edge
length of 1 cm. Each side of the dice is painted white and

features a circle with a diameter of 4 mm.

Question 6: Dice Painting

Find the surface area of the dice that is not white on the 1 and 6-edged sides!

Figure 3. Question Ifem Number 6 (Very Difficult Category)

This question item involves
reasoning, and during the validation
stage with experts, the validators
recommended increasing its cognitive
level compared to the previous question
design. Therefore, at this estimation
stage, item 6 has not been removed.

3. Reliability Estimation

The reliability of item estimate for
multiple-choice questions is 0.92 (very
good). and the respondent reliability is
0.81 (good). This means that the
respondent reliability is lower than the

item reliability. This can occur for
several reasons, including respondents
answering questions carelessly and the
sample size being less than 100
respondents. specifically 32
respondents.

From the results of the three
estimations above, 21 valid items were
obtained with varying difficulty levels
and very good item reliability. The
distribution of these 21 numeracy items
for Phase D students is presented {ifhig

Table 5. Proportion of Numeracy Question Items After Analysing

Components Subcomponents Items Proportion
Domain Number 11,12, 15,16,17 24%
Measurement and 4,5,6,7 19%
Geomelry
Data dan Uncertainty 19, 24, 28,29 19%
Algebra 1,2,3,8,9 10,2223 38%
Context Personal 1.2.3,8,9, 10,11, 12, 24 43%
Socio-Cultural 516,17 14%
Scientific 4.5,6,7,19,22, 23, 28,29 43%
Cognitive Understanding 8.9,10,11,12, 19,28, 29 38%
Level Application 1.2, 3:4.5,22,.23 33%
Reasoning 6,7,15,16,17,24 29%
Question Essay 4,5,6,7.12 24%
Format Short Answer L3 9,3%
Multiple Choice 11,22 9.3%
Complex Multiple 3.8.9,15,16, 17,19, 24, 28, 48%
Choice 29
Matching 10. 23 9.3%




AKSIOMA: Jumal Program Studi Pendidikan Matematika

Volume 0, No. 0, 20xx, 00-00
DOL: hitps://dot.org/10.24127/ajpm

From Table 5. it can be scen that
the distribution of numeracy questions
for Phase D students changed after
several items were dropped following
analysis with the Quest program.
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CONCLUSIONS

The Quest program. which is part
of the Rasch model, helps in analyzing
the validity and reliability of numeracy
questions. Additionally, the Quest
program provides an overview of the
difficulty level of the questions, making
it easier to make scientific decisions to
produce good numeracy questions for
Phase D learners.

After being analyzed using the
Quest program, this study produced 21
valid numeracy items with an ideal level
of difficulty (19% difficult questions,
62% medium questions. and 19% easy
questions), as well as a very good level
of reliability (0.92). These 21 items not
only fulfill curriculum standards but can
also be used accurately at the junior
high school level or Phase D as
diagnostic, formative, and summative
assessments  fo  measure  students’
numeracy skills.
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Abstrak

Dibandingkan dengan kemampuan literasi, kemanpuan numerasi peserta didik Indonesia lebih
memprihatinkan. Oleh karena itn, praktik yang dapat mendukung peningkatan kemampuan numerasi
sangat dibutubkan sebagai bentuk usaha untuk meningkatkan prestasi akademik peserta didik. Salah
satunya adalah pemberian soal numerasi secara rutin untuk melatih peserta didik dalam menghadapi soal-
soal berbasis kemampuan numerasi. Penyusunan soal numerasi yang berkualitas perlu melalui tahapan
pengembangan yang ilmiah. Pada penelitian sebelumnya, telah dikembangkan instrumen soal munerasi
untuk peserta didik fase D yang telah teruji validitas dan kepraktisannya melalui serangkaian kegiatan
kualitatif. yaitu Self-Evaluation, Expert Review, One-to-one, dan Small Group. Untuk menyempurnakan
kualitas soal numerasi bagi peserta didik fase D, penclitian dilanjutkan dengan kegiatan kuantitatif, yakni
melalui tahapan Field Test. Tujuan dari penelitian i adalah untuk menganalisis butir soal numerasi
untuk peserta didik fase D dengan teknik analisis data menggunakan bantuan program Quest. Penelitian
ini menghasilkan 21 butir soal numerasi yang valid dengan tingkat kesukaran yang ideal, yakni 19% soal
sulit, 62% soal sedang, dan 19% scal mudah, serta tingkat reliabilitas yang baik sekali (0.92). Butir soal
ini dapat digunakan di jenjang SMP atau Fase D sebagai asesmen diagnostik, formatif. maupun sumatif
untuk mengukur tingkat kemampuan numerasi peserta didik.

Kata kunci: Kemampuan Numerasi: Peserta Didik Fase D: Program Quest.

Abstract

Compared io literacy skills, the numeracy skills of Indonesian students are more alarming. Therefore,
best practices that support the enhancement of students' numeracy skills are urgently needed as an effort
to improve the academic performance of Indonesian students. One effeciive practice is giving numeracy
problems routinely to train students in dealing with numeracy-based problems.. Developing high-quality
numeracy questions requives a systematic and scientific approach. In previous research, a numeracy
instrument for Phase D students was developed and validated through a series of qualitative activities
(Self-Evaluaiion, Experi Review, One-to-One, and Small Group). To further improve ihe quality of the
numeracy questions for Phase D students, this study will continue with quantitative activities, specifically
through the Field Test phase. Aim of ihis study is io analyse the numeracy quesiions for Phase D studenis
using data analysis techniques with the aid of the Quest program. This study resuited in 21 valid
numeracy questions with an ideal difficulty distribution (19% difficult, 62% moderate, and 19% easy),
and a high reliability score (0.92). These questions can be used at the middle school level or Phase D as
diagnostic, formative, or summative assessments 1o measure students' moneracy skills.

Keywords: Numeracy Skill: Quest Program, Student Phase D.

[ @ @f | This 1s an open access article under the Creative Conunons Attribution 4.0 Intemational License
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INTRODUCTION

Numeracy 1s smnply viewed
dichotomously as testing whether a
person can perform basic arithmetic or
not (Parnis and Petocz 2016). Mastering
numeracy skills means having the
ability to think critically in processing
data, making decisions, and solving
problems effectively (Yustitia,
Kusmaharti, and Wardani 2025).

International assessments such as
PISA (Programme for International
Student Assessment) have consistently
shown that Indonesian students struggle
with basic numeracy skills. In line with
this, the national assessment, namely
Minimum Competency  Assessment
(AKM), also shows that students’
numeracy is still relatively low
(Rosnelli and Ristiana 2023).

One crucial effort to enhance
students' numeracy skills is through
regular  practice with  numeracy
questions. An activity that can increase
numeracy scores is intensive training in
answering numeracy-related questions
(Ismawati et al. 2023; Kholid et al.
2022). As a tool for practice, teachers
need a collection of well-developed
numeracy questions. Therefore, the
development of high-quality numeracy
questions 1s essential.

The various stages required to
produce a high-quality question
mstrument include expert validation,
readability testing (both limited and in
small groups), and item analysis. Ttem
analysis aims to assess the validity,
reliability, discriminative power, and
difficulty level of the questions. In
previous research, a set of questions that
were valid (based on expert judgment)
and practical (through two stages of
readability testing with students) was
developed. To further test the quality,
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the instrument must undergo a final
stage of quantitative analysis.

Referring  to the Minimum
Competency Assessment (AKM), which
serves as a benchmark for measuring
the quality of each school in Indonesia,
several forms of numeracy questions are
provided: essay, short answer, multiple
choice, complex multiple choice, and
matching. These forms can be
categorized to dichotomous and
polytomous questions.

The  Quest program, an
application used for calculating and
analyzing question items, has the
advantage of being able to analyse both
dichotomous and polytomous questions.
Additionally, this program can estumate
both item groups and respondent
groups, making it the primary choice for
researchers to produce ftruly high-
quality numeracy questions. The
objective of this study 1s to determine
the quality of numeracy question items
(including essay, short answer. multiple
choice, complex multiple choice, and
matching) for Phase D students through
quantitative analysis using the Quest
prograin.

Phase D students are those in
grades 7, 8, and 9 in Junior High
School. One of the competencies
measured in the basic education
competency standards (SKL) is the
ability to demonstrate numeracy skills
by reasoning using mathematical
concepts, procedures, facts, and tools to
solve problems related to oneself the
immediate environment, and the wider
community (Kemendikbudristek RI
2022).

In relation to numeracy, Phase D
students can answer numeracy questions
based on domain components aligned
with the Learning Outcomes (CP) set by
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the government through the Kurikulum
Merdeka.
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Table 1 summarizes several
studies related to the analysis of
numeracy question items.

Table 1. State-of-the-Art Analysis of Numeracy Question Items

Research Title / Author

No Name (Year)

Research Design Result

1 Validating an Instrument to ~ Stuctural Equation
Evaluate the Teaching of Model

Mathematics Through
Processes / (Alsina et al.
2021)

2 Validation of a Digital Tool ~Multidinensional

Thirty-five questionnaire
itemns administered to 95
Spanish early years and
primary education teachers
show a high coefficient
and a significant p-valie.
The mstrument 1s

for Diagnosing Random validated based on three
Mathematical Proficiency /  Coefficients arguments: validity,
(Junpeng et al. 2020) Multinomial Logit  reliability, and item fit,

Model (MRCMLM) making it suitable for use

as a formative test in
schools.

3 Estimation of college Rasch Model with 100% of essay questions
students’ ability on Real Quest Program i Real Analysis final
Analysis course using Rasch exan is categonized as
model / (Isnani et al. 2019) difficult.

4 Leaming number patterns Rasch Model Eight items consisting of
through computational arithmetic sequence,
thinking activities / (Chan et quadratic sequence, and
al. 2021) geonietric sequence

materials have good
construct validity adn the
items were productive so
that they are acceptable for
a good measurenent.

5  Pengembangan tes Rasch Model with ~ The developed test
kemampuan pemecahan Quest Program instrument for

masalah dan penalaran
matematika siswa SMP
kelas VIII (Sinaga 2016)

mathematical problem-
solving and reasoning
skills is, overall,
appropriate and valid for
use.

Among the five aforementioned
studies, item analysis tends to focus on
either the elementary school level or the
university level. For Phase D, research
subjects are only available in grade 8.
However, the study's question material
covers all levels within Phase D.

Furthermore, the item analysis i this
study encompasses not only one type of
question but includes all question
formats present in the Minimum
Competency Assessment (AKM). Thus,
the purpose of this study is to examine
numeracy questions for Phase D
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students by applying data analysis
techniques with the support of the Quest
program.

METHOD

In general,  this research
constitutes a series of item development
studies utilizing a formative evaluation
design. This study is at the Field Test
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stage, where m previous research, a
pumeracy item  instrument — was
obtained, which was both valid (92%)
and practical (88%) (Amelia, Widiati,
and Yadrika 2023) through the stages of
self-evaluation, expert review, one-to-
one, and small group, as illustrated i
Fig 1.

i e

Self-
Evaluation

i Revise }

{ Revise H Small Group H Revise H Field Test ]

One-to-one |-

Figure 1. Desain Formative Evaluation

Specifically, this research 1is
evaluative 1n nature, employing a
quantitative descriptive approach. The
evaluation focuses on numeracy items
for Phase D students, assessing their
quality through quantitative item
analysis. The Quest program is used as
a tool for this analysis. Items are
considered to be of good quality if they
meet the established criteria for item
evaluation.

In analyzing items, computer
programs are commonly used to
facilitate the calculation process. One
such program is Quest. By utilizing the
Quest program, users can effectively
and quickly analyse items.

The advantage of this program is
its capability to analyse both
dichotomous and polytomous data. The
prograim's output allows for the analysis
of items from various perspectives
within  classical theory, such as
reliability, difficulty level,
discrimination, and distractor items.
Additionally, it can analyse the
difficulty level of the Rasch model
(Reffiane et al. 2021).

The numeracy questions tested

quantitatively consist of 30 items, and
the percentage distribution of questions
based on their components can be seen
m Table 2.

Table 2. The Proportion of Numeracy Items Before Analysis

Components Subcomponents Items Proportion

Domain Number 11,12,15,16,17, 18 20%
Measurement and 4.:5.6,7,26,2] 20%
Geometry

Data and Uncertainty
Algebra

19, 20, 21
1,2

8,29,30 27%

4, 25,28,
3,14, 22, 33%

; 24, 25,
,3,8,9,10,1
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Components Subcomponents Items Proportion
23
Context Personal 1,2,3,8,9,10, 11,12, 24, 33%
25
Socio-Cultural 13,14,15,16,17, 18 20%
Scientific 4..5,.6,7,.19,20,21,22.23, 47%
26, 27, 28, 29. 30
Cognitive Understanding 8.9.10,11,12, 19,20, 21 40%
Level 25,28, 29, 30
Application 1.2.3.4,5,.13,14,22,.23 30%
Reasoning 6,7,15,16,17, 18, 24, 26, 30%
27
Question Essay 4,5,6,7, 12,26, 27 23%
Format Short Answer 1.2 7%
Multiple Choice 11, 13, 14, 20, 21, 22 20%
Complex Multiple 3,8.9,15, 16, 17, 18,19, 40%
Choice 24,28,29, 30
Matching 10, 23, 25 10%

From the Table 2, 30 numeracy
items are presented, distributed across
each component and subcomponent of
numeracy questions. The proportion of
the distribution of numeracy questions
is aimed to approximate the proportion
of AKM numeracy questions (Pusat
Asesmen dan Pembelajaran 2020).

These questions were
administered to 32 Phase D students at

SMPN 34 Pekanbaru. then assessed
based on their answer alternatives for
subsequent analysis using the Quest
program.

The output of the Quest program
includes item validity estimates,
difficulty level estimates, item passing
estimates, and reliability estimates
(Rizbudiani et al. 2021) (see Fig. 2).

30items ————

—!I Item Validity Estimation

Quest Program 4>| Difficulty Level Yalidation |

Reliability Estimation

Figure 2. Scheme of the Item Analysis Process Using the Quest Program

In Item Validity Estimation, based
on the Rasch Model, the validity of the
analysed items can be assessed using
the INFIT MNSQ and OUTFIT t output

values (Saryanto et al. 2020). An item is
considered valid if the INFIT MNSQ

value falls withm the range of 0.5 - 1.5
(Aryadoust, Ng, and Sayama 2021) and
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the OUTFIT t value is less than 2.0
(Alhadabi and Aldhafri 2021; Rusyid et
al. 2024:; Sukarelawan et al. 2021).

The 1tem estimate (Threshold)
analysis can also be used to deternmine
the difficulty level of the item. The
difficulty levels are categorized as
follows: 1) b > 2 (very difficult); 2)
1 < b < 2 (difficult); 3) -1 < b <
1 (moderate); 4) -2 < b < -1
(easy); and 5) b < —2 (very ecasy)
(Dewi, Damio. and Sukarno 2023).

The criteria for Rasch model
reliability values are as follows: 1)
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<0.67 (weak); 2) 0.67-=0.80
(sufficient); 3) 0.81 — 0.90 (good); 4)
091 — 0.94 (very good); and > 0.94
(excellent) (Sumintono and Widhiarso
2015).

RESULT AND DISCUSSION
1. Item Validity Estimation

The wvalidity results of the
numeracy items based on the INFIT
MNSQ and OUTFIT t valies are shown
in Table 3.

Table 3. Recapitulation of Numeracy Item Validity

INFIT OUTFIT

INFIT OUTFIT

Item MNSQ tValue P! pom MNSQ  tValue [nterPret
% ation ation
Value Value
1T 133 12 Vaid 16 073 £ Valid
2 085 0,5 valid 17 076 0,9 Valid
3 067 0.8 valid 18 : - NotValid
4 079 07 valid 19 112 10 Valid
5 086 07 valid 20 161 32 NotValid
6 085 0.8 valid 21 142 30  Not Valid
7 078 0.4 valid 22 097 0.6 Valid
8 LI9 0.4 valid 23 048 23 Valid*
9o  LI9 0.4 Valid 24 105 1,0 Valid
10 158 L1 Valid* 25 2 © NotValid
11 081 0,2 Valid 26 . - NotValid
2 o082 0.7 valid 27 . - NotValid
13 : . NotValid 28 1,14 1,2 Valid
14 132 31  Notvalid 29 0,60 2135 Valid
15 o7 1] Valid 30 : _ Not Valid

Note: *: valid with consideration

Table 3 provides information
about the validity of each numeracy
item. The INFIT MNSQ values of the
30 numeracy items above range from
0.48 — 1.58 and the OUTFIT t values
range from —2.3 to 3.2. This means that
there are numeracy items that are not
valid according to the Rasch model,
namely items 10, 14, 20, 21, and 23. In
the Rasch model, items that cannot be
answered by all respondents are not
counfed and are  automatically

considered invalid, such as items 13, 18,
25,26, 27, and 30.

In this analysis, 1t was found that
some invalid items (10, 23, and 25) are
matchmg type questions, which means
that if all of these questions are
eliminated. there will be no matching
type questions in this numeracy item
mstrument. However, to familiarize
students with practicing numeracy
questions i AKM format, all question
components must be fulfilled.
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The INFIT MNSQ scores for item
10 (1.58) and item 23 (0.48) indicate
that they are less productive as
measurement instruments, but they do
not decrease data quality, although item
23 specifically can affect reliability
scores (Adi et al. 2022). The INFIT
MNSQ scores for these two items also
have a small difference from the
validity category threshold (0.5 - 1.5).
Meanwhile, in terms of OUTFIT t
scores, both of these items fall into the
fit category.
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Considering these factors, items
number 10 and 23 need to be reviewed
(Erfan et al. 2020) or not discarded.
However, to improve the quality of
these two items, minor revisions are
needed, such as mproving the wording
of the questions to facilitate students'
understanding.

2. Difficulty Level Estimation

The analysis results of the
difficulty level of numeracy questions
for Phase D students can be seen in
Table 4.

Table 4. Recapitulation of Numeracy Question Item Difficulty Levels

Item Threshold  Interpretation Item Threshold Interpretation
Value Value

1 -0.74 Moderate 16 -0,65 Moderate
4 -0,20 Moderate 17 -0,84 Moderate
3 0,34 Moderate 18 - -

4 0,44 Moderate 19 1,93 Difficult
5 0,03 Moderate 20 -0,46 Moderate *
6 2.26 Very Difficult 21 -0,46 Moderate *
7 1,33 Difficult 22 0,63 Moderate
8 -1.34 Easy 23 -0,11 Moderate
9 -1.34 Easy 24 -0.,65 Moderate
10 -0,55 Moderate 25 - -

11 -1.74 Easy 26 - -

12 -1,07 Easy 27 - -

13 - - 28 1,93 Difficult
14 1.56 Difficult* 29 0,34 Moderate
15 -0.65 Moderate 30 - -

Note: *: not valid

Table 4 presents information on
the difficulty levels of numeracy
question items. After excluding invalid
items (13, 14, 18,20, 21, 25,26, 27, and
30), it was found that 4 (19%) items are
categorized as very difficult and
difficult, 13 (62%) items are moderately
difficult, and 4 (19%) items fall into the
easy category. This proportion of
difficulty levels is considered ideal,
with the number of difficult and easy
questions together accounting for 19%

and the remaining 62% falling into the
moderate category.

Item number 6 is an essay
question with a maximum score of 2.
This item 1is categorized as very
difficult, as only 3 out of 34 respondents
scored 1, even though none achieved
the perfect score. The numeracy
component of question number 6 is an
essay format, with reasoning as the
cognitive level, falling under the
measurement and geometry domain,
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and using a scienfific context, as shown
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m Fig 3.

00

OO

DICE PAINTING

The picture beside shows a cube-shaped dice with an edge
length of 1 cm. Each side of the dice is painted white and

o features a circle with a diameter of 4 mm.

Question 6: Dice Painting

Find the surface area of the dice that is not white on the 1 and 6-edged sides!

Figure 3. Question Item Number 6 (Very Difficult Category)

This question item involves
reasoning, and during the wvalidation
stage with experts, the validators
recommended increasing its cognitive
level compared to the previous question
design. Therefore, at this estimation
stage, item 6 has not been removed.

3. Reliability Estimation

The reliability of item estimate for
multiple-choice questions is 0.92 (very
good), and the respondent reliability is
0.81 (good). This means that the
respondent reliability is lower than the

item reliability. This can occur for
several reasons, including respondents
answering questions carelessly and the

sample size being less than 100
respondents, specifically 32
respondents.

From the results of the three
estimations above, 21 valid items were
obtained with varying difficulty levels
and very good item reliability. The
distribution of these 21 numeracy items
for Phase D students 1s presented in the
Table 5.

Table 5. Proportion of Numeracy Question Items After Analysing

Components Subcomponents Items Proportion
Domain Number 11,12,15,16,17 24%
Measurement and 4,567 19%
Geometry
Data dan Uncertainty 19,24, 28,29 19%
Algebra 1,2,3,8,9,10,22,23 38%
Context Personal 1,2,3,8,9,10, I1,12,24 43%
Socio-Cultural 15,16, 17 14%
Scientific 4,.5.6,7,19,622,23,28:29 43%
Cognitive Understanding 8,9,10, 11,12, 19, 28, 29 38%
Level Application 1,2:3,4,5,22,23 33%
Reasoning 6,7, 15,16, 17,24 29%
Question Essay 4,5,6,7,12 24%
Format Short Answer 1,2 9.3%
Multiple Choice 11,22 9.3%
Complex Multiple 3,8,9,15,16, 17,19, 24, 28, 48%
Choice 29
Matching 10, 23 9.3%
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From Table 5, it can be seen that
the distribution of numeracy questions
for Phase D students changed after
several items were dropped following
analysis with the Quest program.

This research found that nine
discarded consisted of Essay (28%),
Multiple Choice (66,7%), Complex
Multiple Choice (16,7%), and Matching
(33,3%) question types. Multiple-choice
questions were the most frequently
rejected due to their lack of validity.

In this study, questions that
students were unable to answer could
not be classified as difficult, moderate,
or ecasy. Additionally, 1item validity,
whether based on INFIT MNSQ or
OUTFIT t, was not interconnected with
difficulty levels. This finding aligns
with previous research (Kan, Bulut, and
Cormier 2019; Van Vo and Csapo
2021). In other words, invalid questions
cannot be categorized as difficult,
moderate, or easy.

The use of the Quest Program 1s
relatively simple, as it provides readily
available command templates. Users
only need to input data into the
lightweight  application. = However,
Quest has a lmmtation 1 that its
reliability calculations apply only to
multiple-choice questions. This opens
opportunities for future researchers to
combine Quest with other formulas to
obtain reliability values for all question
types.

If the development of numeracy
questions has the benefit of improving
their quality m terms of fulfilling
curriculum standards and assessing the
validity and practicality of the
questions, then the analysis of numeracy
items is a follow-up activity to evaluate
the potential effects through the validity
and reliability of the questions. Item
analysis 1s a simple and easy to
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understand (Kim. Cohen, and Eom
2021), yet it can show which items are
useful (Asempapa and Lee 2025). It
also strengthens scientific decisions
based on the quantitative analysis of the
questions' level of difficulty. Thus,
integrating  both  qualitative  and
quantitative approaches, educators can
create a collection of numeracy
questions that are truly valid, practical,
and effective for classroom use. These
process of item quality control is
foundational to research in mathematics
education (Ing et al. 2024; Quaigrain
and Arhin 2017).

This numeracy test mstrument can
be further developed to assess the
numeracy skills of students in Phase D
and analyse their difficulties in solving
numeracy questions.

CONCLUSIONS

The Quest program, which 1s part
of the Rasch model, helps in analyzing
the validity and reliability of numeracy
questions. Additionally, the Quest
program provides an overview of the
difficulty level of the questions, making
it easier to make scientific decisions to
produce good numeracy questions for
Phase D learners.

After being analysed using the
Quest program, this study produced 21
valid numeracy items with an ideal level
of difficulty (19% difficult questions,
62% medium questions, and 19% easy
questions), as well as a very good level
of reliability (0.92). These 21 items not
only fulfill curriculum standards but can
also be used accurately at the junior
high school level or Phase D as
diagnostic, formative, and summative
assessiuents to measure  students'
numeracy skills.
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Abstract
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