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Abstrak

Kemampuan numerasi telah menjadi masalah signifikan terutama di sekolah menengah
pertama. Penelitian ini bertujuan menciptakan model evaluasi komprehensif untuk
menilai kemampuan numerasi di sekolah menengah pertama. Penelitian ini menggunakan
dua pendekatan utama. Pendekatan pertama adalah penelitian dan pengembangan,
meliputi tahap investigasi awal, tahap desain, dan tahap uji coba. Pendekatan kedua
berfokus pada evaluasi kemampuan numerasi di sekolah menengah pertama di Indonesia,
khususnya di Provinsi Riau. Hasil uji keterbacaan menunjukkan bahwa instrumen evaluasi,
panduan, dan prosedur layak digunakan. Para ahli menganggap model ini sangat efektif
dalam menilai kemampuan numerasi di Indonesia. Hasil uji coba skala kecil menunjukkan
26 item yang dikembangkan valid dan reliabel. Hasil uji coba skala besar mengonfirmasi
bahwa instrumen memiliki validitas dan reliabilitas konstruk yang dapat diterima. Model
evaluasi yang telah divalidasi oleh para ahli dan praktisi melalui uji coba skala kecil dan
besar berpotensi meningkatkan kemampuan numerasi siswa sekolah menengah pertama
di Indonesia, khususnya di Provinsi Riau.

Kata Kunci: Kemampuan Numerasi; Model Evaluasi Komprehensif; Sekolah Menengah
Pertama.

Abstract

Numeracy ability has become a significant problem, especially in junior high schools. This
research aims to create a comprehensive evaluation model to assess numeracy skills in
junior high schools. This research uses two main approaches. The first approach is
research and development, including the initial investigation stage, design stage and
testing stage. The second approach focuses on evaluating numeracy skills in junior high
schools in Indonesia, especially in Riau Province. The readability test results show that the
evaluation instruments, guidelines and procedures are suitable for use. Experts consider
this model to be very effective in assessing numeracy skills in Indonesia. The results of the
small-scale trial showed that the 26 items developed were valid and reliable. The results
of the large-scale pilot test confirmed that the instrument had acceptable construct
validity and reliability. The evaluation model that has been validated by experts and
practitioners through small-scale and large-scale trials has the potential to improve the
numeracy skills of junior high school students in Indonesia, especially in Riau Province.
Keywords: Numeracy Ability; Comprehensive Evaluation Model; Junior High School.
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I.  INTRODUCTION

Nationally, Numeracy is a very urgent
target for completion in Indonesia. This
point is included in the state's medium-
(RPJMN),
contained in the Indonesian Ministry of

term development plan
Education and Culture Strategic Plan. This is
in line with the low numeracy abilities of
students at the
international level, as seen from the
TIMMS and PISA scores (Oluyemiadetunji &
Nel, 2015; Tito, Muhtadi,

2024). The level of numeracy skills in

elementary  school

& Sukirwan,

Indonesia at the international level still
needs to be improved. The 2000-2018 Pisa
report shows Indonesia's overall score still
falls. Indonesia is ranked 74th out of 79
countries, while  TIMSS
ranked 44th out of 49
participating countries. Weak numeracy

participating
Indonesia s

skills in high school are a very urgent
problem to resolve because numeracy is an
essential factor in students' survival, not
only in school settings but also in students'
natural life settings
Kustiana, 2023).
Numeracy skills

(Setyaningsih &
are essential in a
country's education (Mimeau et al., 2016;
Segers et al.,, 2015; Musliana et al., 2024).
Numeracy is a 21st-century skill that needs
to be improved so that Indonesia can
compete with neighboring countries such
as Singapore, Malaysia, Thailand, and the
Philippines in numeracy skills (Aunio et al.,
2021; Chan & Scalise, 2022). Numeracy
skills are proof of the quality of a country's
education or not (Chung & Yoo, 2015;
OECD, 2018). Numeracy skills or abilities
can be an essential indicator of low or high-
quality teaching because numeracy skills
have a solid relationship to the quality of

learning, student motivation, teacher
ability, and educational facilities (Cao Thi et
al., 2023; Cook, 2018; Nofriyandi,
Abdurrahman, & Andrian, 2023). Numeracy
skills must be supported by internal and
external factors so that improvements can
be made optimally (Oluyemiadetunji & Nel,
2015; Zaki et al., 2024).

Based on the problems above, finding a
solution or formula to improve students'
numeracy abilities or skills in Riau Province
is necessary. The solution will be offered by
creating a complete evaluation model with
test and non-test instruments equipped
with evaluation guides and evaluation
scoring techniques. The evaluation results
based on findings in the field will be the
basis for developing a model for increasing
numeracy in Riau Province. The evaluation
model produced is a new finding that can
solve the problem of numeracy skills in
Riau Province. The evaluation model
developed will become a role model for
other regions in Indonesia to improve
numeracy skills so that the evaluation
results and models obtained can become a
strength in competing internationally.

The numeracy evaluation model that
will be developed is an evaluation model
that has never been created before by any
researcher. This evaluation model can
holistically evaluate the general numeracy
abilities of students in  Indonesia,
specifically Indonesian junior high school
This

through an

model was
in-depth
investigation process to find an accurate

students. evaluation

developed

construct for evaluating students' Riau

Province numeracy skills.  With this
evaluation approach, weaknesses in
students' numeracy abilities can be
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corrected, and a model for improving
students' numeracy abilities can be created
based on the evaluation results. In this way,
the hope of education in enhancing
numeracy skills at the international level
can be achieved.

Numeracy is the knowledge and skill to
use various numbers or symbols related to
basic mathematics to solve practical
problems in everyday life (Hakkarainen et
al., 2023; Stgren et al.,, 2018). Numeracy
analyzes information displayed in multiple
forms (graphs, tables, charts, etc.) and then
interprets the results to predict and draw
conclusions and decisions (Purpura et al.,,
2015; Jayanti & Cesaria, 2024). In simple
terms, Numeracy can be defined as the
ability to apply number concepts and
calculation operation skills in everyday life
(Bell et al.,, 2023; Rogowsky et al., 2018).
Numeracy literacy also includes the ability
to translate quantitative information that
surrounds us (Trickett et al., 2022). In
short, Numeracy is the ability or skill to
develop knowledge and skills to use
mathematics confidently in all aspects of
life (Jang et al.,, 2020; Lee et al.,, 2020).

PISA
Student

Numeracy focuses on students' ability to

According  to (Program  for

International Assessment),
analyze, provide reasons, convey ideas

effectively, and formulate, solve, and
interpret mathematical problems in various
forms and situations (Purpura et al., 2015).
Literacy and Numeracy are the essential
capital for a human being to carry out
In human

various activities in his life.

resource  development, literacy and

Numeracy are important to give birth to a

superior and competitive generation so
that they can compete internationally.

Il. METHOD

This research is a development study
following the Borg and Gall model, which
consists of 10 stages. However, it has been
simplified into four stages to suit research
needs: 1) initial investigation and design, 2)
model validation, 3) trials, evaluations, and
revisions, and 4) model implementation
and large-scale evaluation.

The initial
with
mathematics teachers, and students, along

investigation  involved

interviews school principals,
with theoretical exploration to identify

constructs and  factors influencing
numeracy. The design stage focused on
creating instruments (tests and non-tests),
evaluation guides, and scoring techniques
to measure mathematical numeracy in Riau
Province.

Model

through focus group discussions (FGDs)

validation was  conducted
with experts in evaluation, measurement,
and information technology. These experts
assessed the suitability of the evaluation
guides, instruments, scoring techniques,
and system design.

The trial stage began with testing the
instrument on a small sample of 300
students. Data analysis led to revisions,
followed by large-scale testing on 600
students. The study’s population included
all junior high school students in Riau
Province, with samples selected using

multistage random sampling from 10
districts and two cities, comprising 166

sub-districts.
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The instruments used were tests,

guestionnaires, and interview guides,
developed through theoretical exploration
of variables from books and international
identified to
items for
Data  analysis
statistics  with

(CFA) to

journals. Indicators were

develop specific gathering

accurate  information.
combined  descriptive
confirmatory factor analysis
evaluate validity and reliability.

The instruments included
guestionnaires, interview guides, and tests.
These were validated by experts and
practitioners. The questionnaire comprised
26 items across four domains: 8 on school
sustainability programs, 6 on learning
facilities, 5 on teacher accountability, and 7
societal, and

on parental, corporate

involvement. The interview  guide
contained 10 questions, while the test
included 15

numeracy skills. Instrument development

items assessing students’
was based on findings from the initial
investigation.

The data analysis in this research was
conducted in three phases: the initial
investigation, small-scale trial, and large-
scale trial, followed by an evaluation. The
initial investigation phase applied the
method outlined in [10], which includes
data

drawing conclusions. Both test and non-

reduction, data presentation, and
test instruments (interview guides and
In the
small-scale trial phase, confirmatory factor

guestionnaires) were analyzed.
analysis (CFA) was used to empirically
assess content validity. Similarly, the large-
scale trial phase employed CFA to evaluate
construct validity, along with descriptive
analysis to assess students’ numeracy skills.

I1l.  RESULT AND DISCUSSION
A. Initial Investigation

The initial
mathematics teachers, with a focus group
(FGD) conducted to identify
issues related to mathematics education.

investigation involved 30

discussion

From this discussion, five key constructs
were identified as critical for evaluating
numeracy skills in Riau Province: school
sustainability ~ programs,  mathematics
learning facilities, teacher accountability,
parental involvement, and the role of
society and companies. These constructs
are fundamental for assessing students'

numeracy skills in the region.

B. Design Phase

During  the design phase, a
guestionnaire, an interview guide, and a
test were developed. These instruments
were then evaluated by experts and
practitioners.
1. Readability Test

The readability test aimed to assess and
validate the quality of the instrument,
evaluation guide, and procedures. This
evaluation was carried out by two experts
in evaluation, two measurement experts,
vice principals, and mathematics teachers.
The results were analyzed using descriptive
analysis and compared with the product
validity criteria outlined by Sultan et al.
(2017). The criteria for product validation

are presented in Table 1.

Table 1.
Criteria for Product Validity
Average Score Category
3.26-4.00 Very feasible
| 2.51-3.25 Feasible |
1.76-2.50 Feasible enough
| 1.00-1.75 Not feasible |
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The readability test of the questionnaire
was conducted to determine its feasibility
in assessing numeracy skills. This evaluation
focused on seven key aspects: the clarity of
instructions for using the instrument, the
use of communicative language, the
simplicity and comprehensibility of word
choices, the straightforwardness of

sentence structure, the avoidance of
ambiguity or multiple interpretations, the
suitability of the instrument for evaluating
numeracy skills in high schools across Riau
Province, and the overall ease of use. The
from experts and

assessment results

assessed the readability of the instruments.
Seven key aspects were considered in the
evaluation: clarity of instructions for using
the instruments, use of communicative
language, simplicity and comprehensibility
of word

choices, clarity and

straightforwardness of sentence structure,

avoidance of ambiguity or multiple
interpretations, suitability for assessing
numeracy skills in junior high schools

across Riau Province, and overall ease of
use. The assessment results from experts
and practitioners are presented in Table 3.

Table 3.
practitioners are presented in Table 2. Readability Test of Interview Guidance
Aspects Mean  Standard Category
Table 2. -
- assessed deviation
The Readability Test Result -
A " M Standard Cat Aspect 1 3.58 0.51 Very feasible
spects viean dei?at?;n ategory Aspect2  3.25 0.75 Feasible |
assessed Aspect 3 3.58 0.51 Very feasible
‘ Aspect1 3.850 0,30 Very feasible ‘ Aspect 4 3.33 0.65 Very feasible ‘
Aspect 2 3.767 0,28 Very feasible Aspect 5 3.50 0.67 Very feasible
‘ Aspect3 3433 0,45 Very feasible ‘ Aspect 6 3.50 0.67 Very feasible |
Aspect4  3.427 0,37 Very feasible Aspect 7 2.92 0.79 Feasible
‘ Aspect5 3.510 0,43 Very feasible ‘ Based on Table 3, experts and
Aspect 6 3.767 0,36 Very feasible practitioners have determined that the
‘ Aspect 7 3.507 0,30 Very feasible ‘ developed interview guides are suitable for
assessing numeracy skills in senior high
Based on Table 2, experts and

practitioners have concluded that the

developed instruments are suitable for
assessing numeracy skills in junior high
This

conclusion is supported by the lowest

schools across Riau Province.
average score of 3.33, which falls within
the "highly feasible" category.

a. Readability Test of

Interview Guidance

Instrument for

The readability test for the interview
guides was conducted to evaluate their
usability for principals and mathematics
teachers. Experts and practitioners also

This
conclusion is supported by the lowest

schools across Riau Province.
average score of 2.92, which falls within
the "feasible" category.
b. Readability Test of The Evaluation
Guide
The evaluation guide was assessed to
determine its clarity and effectiveness in
measuring numeracy skills. Several key
aspects were considered in the evaluation
process, including the ability of the model
to diagnose weaknesses in numeracy skills,
its intended vice

users  (principals,

Mosharafa: Jurnal Pendidikan MatematiRa

Volume 13, Number 3, July 2024

731

Copyright © 2024 Mosharafa: Jurnal Pendidikan Matematika



https://doi.org/10.31980/mosharafa.v13i3.2035

principals, and teachers), and its focus on

evaluating essential components.
Additionally, the model is designed to be
used after school exams, employing a Likert
scale and interview guide as instruments.
Students are required to provide their
information in the
read the

instructions, and complete the evaluation

name and class

designated section, carefully
within one hour.

Experts and practitioners assessed the
evaluation guide based on nine criteria: the
clarity of instructions, the
comprehensibility of evaluation steps, the
ease of understanding how to use the
model, the clarity of the allotted time for
evaluation, the communicative use of

language, the simplicity of sentence
structure, the ease of understanding word
choices, the avoidance of ambiguity, and
the overall usability of the guide. The
results of this assessment are presented in

Table 4.

Table 4.
Results of the Assessment of Expert & Practitioners
Aspects Mean Deviation Category
assessed

Aspect1  3.31 0.72 Very feasible

| Aspect2 278 0.75 Feasible |
Aspect 3 3.12 0.67 Feasible

| Aspect4 292 079 Feasible |
Aspect 5 3.1 0.91 Feasible

| Aspect6  3.18 0.67 Feasible |
Aspect 7  3.31 0.75 Feasible

| Aspect 8  3.25 0.93 Feasible |
Aspect 9 3.22 0.68 Feasible

According to the assessment by experts
and practitioners, the evaluation guide is
deemed feasible for assessing numeracy
skills in high schools across Riau Province.
This conclusion is based on the fact that all

aspects of the guide are considered
practical and highly suitable for use.
c. The Readability Test of The Evaluation

Procedure

The evaluation procedure was assessed
to determine its practicality and ease of
implementation. The procedure consists of
five key steps: conducting the evaluation at
the end of each semester, administering a
mathematics test to assess students'
competencies based on the material taught
using  teacher-designed instruments,
comparing test scores with predetermined
success criteria, reporting the test results
to students, and gathering students outside
of regular lesson hours to complete the
vocational program evaluation instrument
for a comprehensive assessment of their
mathematics  performance over the
semester.

Experts and practitioners evaluated the
procedure based on seven aspects: clarity
of the evaluation steps, adequacy of
sentence structure, correct use of spelling
and punctuation, practicality and ease of
time cost

implementation, efficiency,

efficiency, and energy efficiency. The
results of this assessment are presented in
Table 5.
Table 5.
The Results of the Assessment of Experts and
Practitioners

Aspects Mean Standard Category
assessed deviation
Aspect 1 3.471 0.692 Very feasible

| Aspect2 3450 0729  Veryfeasible |
Aspect 3 2.675 0.717 Feasible

| Aspect4 3010 0913 Feasible |
Aspect 5 2.570 0.812 Feasible

| Aspect6 2929  0.656 Feasible |
Aspect 7 3.182 0.911 Feasible

According to the evaluation by experts

and practitioners, the developed
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assessment procedure is deemed suitable
for evaluating numeracy skills, as all
aspects are considered both possible and
highly practical.

2. Assessment of The Effectiveness of The

Developed Mode

The model's effectiveness is tested to
determine if it can be implemented
efficiently and effectively to evaluate
numeracy skills. Experts and practitioners
assess the model’s efficacy based on six
criteria: 1) the model's comprehensiveness,
2) the accuracy of the model in evaluating
numeracy skills, 3) the suitability of the
instrument type used for data collection, 4)
the  guidance  provided for local
implementation, 5) the ease of use of the
instrument, and 6) the ease of generating
results of the

evaluation reports. The

effectiveness test are shown in Table 6

Table 6.

The Results of the Effectiveness Test
Aspects Mean Standard Category
assessed deviation
Aspect1 3.174 0.696 Very Good

| Aspect2 3.133 0631 Good |
Aspect3 2971 0.784 Good

| Aspect4 2577 0786 Good |
Aspect5 2.851 0.633 Good

| Aspect6 3011 0712 Good |

According to the results of the
effectiveness test conducted by experts
and practitioners, the developed evaluation
model is practical and user-friendly for
assessing numeracy skills. All aspects are
regarded by the experts and practitioners
as being in the strong and excellent

category.

C. Trial Phase
1. Small-Scale Trial

The small-scale trial was analyzed using
confirmatory factor analysis with the first-
order method. The analysis provided the
loading factor for each of the indicators.
The results of the first-order confirmatory

factor analysis are presented in Table 7.

Table 7.
The Result of Confirmatory Factor Analysis

Indicators No Factor Criteria
Item
Schools 1 0,24 Invalid
l Sustainability 2 0402 Valid ‘
Program -
3 0,73 Valid
| 4 036 valid ‘
5 0,65 Valid
‘ 6 042 valid ‘
7 0,48 Valid
‘ 8 032 Valid ‘
Learning 9 0,39 Valid
l Facilities 10 0,41 Valid ‘
11 0,42 valid
| 12 045 Valid ‘
13 0,49 Valid
‘ 14 0,53 Valid ‘
Teachers 15 0,58 Valid
‘ Accountability 16 047 valid ‘
17 0,34 Valid
| 18 0,49 Valid ‘
19 0,37 Valid
Parents, 20 0,66 valid ‘
Society, 21 0,61 valid
Company -
| | 22 0,57 valid ‘
nvolvement
23 0,36 Valid
| 24 0,49 valid ‘
25 0,43 Valid

‘ 26 0,47 valid ‘

Based on Table 7, it can be concluded
that 25 items are valid, while one item, the
school sustainability program, is considered
invalid. (Hair Jr et al., 2014).
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The reliability was assessed using
Cronbach's Alpha, and the result indicates
that the developed instrument is reliable,
with a Cronbach's Alpha value of 0.754. The
results can be found in Table 8.
Table 8.
Reliability Statistics

Cronbach's Alpha N of Items
| 0.754 26 |

2. Large-Scale Trial

A large-scale trial is conducted to assess
the validity and reliability of the constructs
derived from the evaluation component,

which serves as the foundation for
evaluating numeracy  skills.  These
constructs are empirically tested and

analyzed using statistical confirmatory

factor analysis. The goal of this analysis is
to evaluate the validity and reliability of the
from the initial

constructs obtained

investigations, which were based on

gualitative research approaches. The
results of the study are presented in Table

9.

Table 9.

Validity and Reliability of Construct

Indicator A Error CR

Schools 0.586 0.267 0,884
Sustainability

Program

Learning 0.543 0.371
Facilities

Teachers 0.501 0.311
Accountability

Parents, 0.554 0.428

Society,

Company

Involvement

The results of the confirmatory factor
analysis reveal that four factors have a
loading factor value greater than 0.5,
indicating that these factors have both
within  the

validity and  reliability

appropriate categories. Additionally, the
confirmatory factor analysis shows that
these four factors meet the goodness of fit
statistics, with the following values: Chi-
Square < 2df, P-value > 0.05, RMSEA < 0.08,
GFl > 0.9, and AGFI > 0.9. In other words,
the developed model aligns well with the
data obtained in the field.

3. The Readability Test

The readability test indicates that the
developed instruments, including
guestionnaires and interview guides, are
deemed suitable for use in evaluating
mathematics in local content curricula. The
aspects used to assess these instruments
are considered both appropriate and highly
feasible. The

instruments is an essential step in the

readability test of these

model development process, as it ensures
that the questionnaires and interview

guides will be effective for use by
education offices, principals, and teachers
used such

who have not previously

instruments to evaluate educational
programs (Andrian et al., 2018; Setiawan et
al., 2019). Education offices, principals, and
teachers who are familiar with the contents
of the

effectively explain them to students, who

developed instruments can
will serve as both the subjects and objects
of the evaluation models when these
models are implemented (Sawada et al,

2021). Instruments that have been
validated by experts are capable of
providing reliable data or information

regarding the effectiveness of the model in
evaluating numeracy skills (Andrian et al,,
2018; Setiawan et al., 2019)

The evaluation guide serves as a

reference  for the education office,
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principals, and teachers, who are the users
of the developed evaluation model. To
effectively evaluate numeracy skills, it is
essential that these users fully understand
the guide (Aunio et al., 2019; Prendergast
et al.,, 2023). The evaluation guide helps
users of the evaluation model by providing
clear instructions, making it easier for them
to implement the model effectively in the
field (Hadi et al., 2019; Tompong & Jailani,
2019). A thorough understanding of the
evaluation guide for the program
evaluation model can help prevent errors
during the data collection process (Gashaj
et al., 2023; Segers et al., 2015).

Evaluation procedures outline the steps
that users of the numeracy evaluation
model must follow. These steps should be
carried out with care to ensure that the
evaluation model for numeracy skills is
implemented correctly and effectively
2021; Wannenburg &

Curlewis, 2023). Users must carefully read

(Persson et al,

the procedures to avoid any errors when

implementing  the  numeracy  skills
evaluation model. These procedures serve
as a guide for education offices, principals,
teachers, and evaluation agencies in
assessing vocational programs effectively
(Sugiyanta & Soenarto, 2016; Taylor-Ritzler
et al., 2013).

Assessment of model effectiveness is
integral to developing an evaluation model
of mathematics s in numeracy skills
(Maisaroh et al., 2024; Methe et al., 2008;
2022).

evaluation model simplifies the process for

Valério & Ferrara, A practical
users to assess mathematics, considering
factors like fund usage, time management,
and the efficient use of physical resources.

A well-designed evaluation model ensures
that users are not burdened or penalized
when evaluating education programs (Hadi
et al.,, 2022; Vanitha Thanabalan et al,
2015; Wahyuni et al., 2020). A practical
evaluation model enables wusers to
efficiently collect data in the field and
process it into meaningful conclusions,
ultimately helping to enhance numeracy

skills in Riau Province.

IV. CONCLUSION

The developed evaluation model

includes an  evaluation instrument,
evaluation procedure, evaluation guide,
and an evaluation effectiveness model
sheet. The assessment results show that
the instrument, evaluation guide, and

evaluation procedure are suitable for
evaluating the numeracy skills of junior
high schools in Riau Province. Experts and
practitioners agree that the evaluation
model is highly effective for assessing
skills.  The

revealed that the loading factor values for

numeracy small-scale trial

the indicators were greater than 0.5,

indicating validity, and the Cronbach's

Alpha reliability value was above 0.7,
confirming  reliability. The  construct
instruments developed demonstrate

validity, reliability, and model fit that are
acceptable. All factors exhibit a loading
factor greater than 0.5 and a construct
reliability coefficient above 0.7. The model
also meets the goodness of fit criteria, with
Chi-Square < 2 df, P-Value > 0.5, RMSEA <
0.08, GFI > 0.9, and AGFI > 0.9.
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