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Abstract: Comparative Analysis of Elementary Mathematics Textbooks on Geometry in
Indonesia and the United States. Objectives: This study aims to describe a comparison between
elementary mathematics textbooks from Indonesia and the United States, focusing on geometry
content. The analysis covers mathematical content based on Van Hiele’s levels of geometric thinking
and Gracins’ framework, including mathematical activities, task complexity levels, response formats,
and contextual features. Methods: A qualitative approach was employed, using coding and content
recording techniques on Indonesian mathematics textbooks (Matematika SD/MI) and the Go Math!
series from the United States across all elementary grade levels. Horizontal and vertical analyses
were conducted. Inter-rater reliability was tested using Fleiss’ Kappa via JASP software, yielding
high agreement levels ranging from “almost perfect” to “substantial” across all dimensions. Findings:
The results indicate that Go Math! has a greater number of pages, emphasizes reasoning and
conceptual connections, and is dominated by closed-ended tasks. Indonesian textbooks tend to focus
more on geometric shapes and properties, with a stronger presence of realistic contextual applications.
Notably, there is no geometry content in Go Math! Grade 6 (2023 edition). Conclusion: This study
contributes to the international discourse on textbook design and curriculum policy. The comparison
reveals differing instructional approaches to geometry between developing and developed countries.
The applicability of the Van Hiele and Gracins’ frameworks across educational contexts is affirmed.
Differences in contextual features also highlight the influence of local culture on mathematical content
presentation. The absence of geometry in the final elementary grade in the U.S. curriculum points to
a potential learning gap. This study recommends the development of more progressive mathematics
textbooks that include varied activities, open-ended tasks, and meaningful contexts. It also encourages
further comparative research across different content domains as a foundation for global mathematics
education reform.
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B INTRODUCTION Wolfe, Schmidt, & Houang, 2002). The

Textbooks remain essential to mathematics
education worldwide, serving not only as
instructional tools for teachers and learners but
also as instruments for implementing curriculum
and shaping students’ mathematical experiences
(Fan, Zhu, & Miao, 2013; Valverde, Bianchi,

structure, content, and pedagogical design of
textbooks significantly influence how learners
engage with mathematical concepts, especially in
the early years of schooling (Zhang, 2021).
Textbooks have a crucial role in education,
especially in mathematics education, because
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mathematics is an abstract science that is difficult
to understand or comprehend without learning
resources such as textbooks. Hence, mathematics
textbooks are essential for students to understand
various important information about mathematics
education (Celik, 2020). So far, teachers have
used textbooks to plan learning activities in class.
If the quality of textbooks used is low, students
may have low abilities and have difficulty working
on questions (Alim, Hermita, Alim, Wijaya, &
Pereira, 2021).

Mathematics is a subject that involves all
levels of education, especially elementary
education. Mathematics plays a crucial role in the
learning process, supporting the development of
individual intelligence (Firdaus, Fadhilah,
Wuryandari, & Fadhli, 2024). In addition,
mathematics plays an important role in the world
of education as a provision for students to face
various challenges in an ever-changing era (Arifin,
Wahyudin, & Herman, 2020). Geometry is a
foundational component in primary mathematics
that contributes to students’ spatial reasoning,
visualization, and higher-order thinking skills
(Hiele, 1999; Usiskin, 1982). Despite its
importance, international research has
documented persistent difficulties among
elementary students in mastering geometric
concepts (Altyparmak, Kemal, and Giircan,
2021; Duranovic & Didic, 2023). There is
empirical evidence that the geometric concept is
a challenging learning experience, so it is rarely
used in research (Annizar, Maulyda, Khairunnisa,
& Hijriani, 2020). Many elementary school
students tend to have a weak understanding of
geometric concepts because they are not given
context-based problems (Pramudiani, Oktafiani,
Aziz, & Purnomo, 2017). These difficulties may
not solely stem from student-related factors, but
are also strongly influenced by the quality of
textbook design. One contributing factor is the
nature of geometry content and tasks provided

in textbooks, which often prioritize procedural
knowledge over conceptual understanding and
contextual relevance (Chang & Silalahi, 2017;
Gracin, 2018). When tasks are limited in
cognitive depth, lack variety in mathematical
activity, or are disconnected from meaningful
contexts, they may restrict students’ ability to build
deep and transferable geometric understandings.
This is in line with a study by Saputro et al.
(2023), which revealed that the students’
difficulties often encountered in learning geometry,
especially the geometry of plane shapes, are
difficulties in understanding the characteristics of
plane shapes due to difficulties in understanding
and a lack of reading skills.

Comparative textbook studies offer critical
insights into how different educational systems
construct mathematical knowledge and provide
opportunities to reflect on pedagogical priorities,
curriculum coherence, and equity in learning
experiences (Fan et al., 2013; Yang, Li, & Jia,
2024). In this context, the study of geometry
concepts holds particular urgency, given that
geometry plays a crucial role in developing
students’ spatial understanding, logical reasoning,
and visualization skills from the early stages of
education. Unfortunately, comparative studies
that specifically examine geometry content in
elementary mathematics textbooks remain limited
especially those employing structured
frameworks such as the Gracins’ Framework and
Van Hiele’s levels of geometric thinking.
Therefore, this research is relevant for enriching
the literature and supporting improvements in the
quality of geometry education across countries.

A review of the literature reveals several
relevant studies that underpin this research and
help avoid duplication. First, the study by Yang
et al. (2024) compared fraction content in
elementary mathematics textbooks across six
countries, including the United States. The
research analyzed operational meanings and
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reasoning methods in fraction division and found
significant differences among the textbooks. It
employed a content analysis and comparative
approach. The key difference from the present
study lies in its focus on fractions rather than
geometry. At the same time, the similarities
include the use of a qualitative approach and an
analysis of U.S. textbooks. Second, Asmaroud
(2023) compared Iranian and U.S. mathematics
textbooks in terms of fraction content, frequency,
and cognitive demand in Grades 2 and 3, using
the Levels of Cognitive Demand (LCD)
framework. This study also adopted a qualitative
document analysis approach. The difference lies
in the focus and aim of the content, while the
similarities include the methodology, the inclusion
of U.S. materials, and the use of Go Math!
textbooks.

Although several studies have compared
textbooks across countries, the focus on
geometry content in primary education remains
limited, particularly those using systematic
frameworks to assess dimensions such as
cognitive complexity, mathematical activity, and
contextualization. Therefore, the present study
aims to address this gap by conducting a more
in-depth and structured comparison of elementary
mathematics textbooks from Indonesia and the
United States. This study contributes to this gap
by conducting a multi-dimensional comparative
analysis of geometry content in elementary
mathematics textbooks from Indonesia and the
United States. Using Gracins’ five-dimensional
framework and Van Hiele’s levels of geometric
thinking, the study investigates how geometry
tasks are presented in terms of depth of
reasoning, variety of activity, and connection to
real-world contexts. The combination of these
two frameworks is considered appropriate
because it allows for a thorough exploration of
the cognitive, pedagogical, and contextual
aspects of the geometry content in textbooks.

Given the disparities in student performance
in large-scale assessments such as PISA 2022,
where Indonesian students scored well below the
OECD average, a closer examination of how
geometry learning is structured in textbooks
becomes increasingly critical. Understanding how
textbooks structure geometric learning is crucial.
This research aims to inform curriculum designers,
textbook developers, and educators about the
strengths and limitations of current materials and
their implications for improving the quality of
mathematics instruction. To gain a deeper
understanding of how mathematics textbooks
present geometry content in two distinct
educational contexts, this study addresses the
following research questions:

1. How does the mathematical content of
geometry in Indonesian and United States
mathematics textbooks compare in terms of
Van Hiele’s levels of geometric thinking
(visualization, analysis, informal deduction,
formal deduction, and rigor)?

2. How do the mathematical activities in geometry
tasks differ between Indonesian and United
States mathematics textbooks, based on the
categories of representation and modeling,
computation and operations, interpretation,
and reasoning and argumentation?

3. How does the level of task complexity in
geometry differ between Indonesian and United
States mathematics textbooks, in terms of
direct application of basic knowledge and
skills, building and handling connections, and
reflective application of knowledge?

4. How do the types of response formats in
geometry questions compare between
Indonesian and United States mathematics
textbooks, particularly in terms of open-ended,
closed-ended, and multiple-choice formats?

5. How do the contextual features of geometry
tasks in Indonesian and United States
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mathematics textbooks differ, based on the
categories of non-application, realistic
application, and authentic application?

® METHOD
Research Design

The research approach used in this study
was qualitative, namely coding and recording the
analysis result (Purnomo, Prananto, &
Rakhmawati, 2023). This study compared
mathematics textbooks with geometry content in
elementary schools from two countries: Indonesia
and the United States.

Textbook Selection Strategy

The Ministry of Education in Indonesia has
established books that are used at various levels
of education in Indonesia, especially at the
elementary school level, which were published in
2022. In the United States, there is no uniform
national math textbook. Each school is free to
choose various types of math textbooks that are
tailored to the abilities of students and the context
of each school. This study used the book Go
Math! published by Houghton Mifflin in 2023.
This book is one of the most popular and
frequently used textbooks in public schools in
California and other states in the United States.
The use of English as the language of instruction
also facilitates the analysis process by
researchers. This study focuses on the geometry
content in the two countries’ books at all
elementary school grade levels. This study chose
to use the Go Math! book because it is the latest
publication from Houghton Mifflin Harcourt in
2023, one of'the largest educational publishers
in the United States since 1921. This book
features updated content compared to the series
in other states and is easily accessible online.
Although the student book is not available in full,
researchers can still use it through the teacher’s
book, which contains excerpts of student
material, making it more cost-effective.

Data Collection Techniques and Instruments

This study used coding and recording
methods for analysis results (Purnomo et al.,
2023). Both the Indonesian and the United States
education systems are decentralized. Indonesia
has the “Merdeka” Curriculum, which gives
schools freedom to design learning, while the US
lacks a national curriculum, as curriculum
authority rests with each state. Both countries
also implement 12 years of compulsory education
in some regions. Mathematics textbooks are
organized by grade level. In Indonesia, the
textbook analyzed was the Elementary/Islamic
Elementary School Mathematics series published
by the Ministry of Education, Culture, Research,
and Technology in 2022, while in the US, it was
the Go Math! textbook published by Houghton
Miftlin in 2023.

This study analyzed the geometry content
of both textbooks using Gracins’ framework,
which encompasses five dimensions:
Mathematical Content, Mathematical Activity,
Complexity Level, Answer Form, and Context
(Gracin, 2018). Specifically for Mathematical
Content, the analysis was based on Van Hiele’s
theory (Hiele, 1999; Usiskin, 1982), which
includes five levels: Visualization, Analysis,
Informal Deduction, Formal Deduction, and
Geometric Rigor. The operational definition used
in this study states that a “task” or “problem” is
defined as any explicit request for students to
perform a specific mathematical activity, whether
in the form of a practice problem, a project, an
exploration, or an open-ended or closed-ended
question, either standing alone or as part of a
sequence. This definition was applied consistently
by all raters throughout the coding process.

Each textbook was coded based on this
framework, and then an analysis was conducted
to compare the characteristics of the geometric
content in elementary mathematics textbooks from
both countries. The coding instrument is
presented in Table 1.
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Table 1. Research instruments based on the gracins’ framework

Dimensions Question Details and Code
Mathematical How does the mathematical content of ~ Visualization (T1)
Content geometry in Indonesian and United Analysis (T2)
States mathematics textbooks compare Informal Deduction (T3)
in terms of Van Hiele’s levels of Formal Deduction (T4)
geometric thinking (visualization, Rigor (T5)
analysis, informal deduction, formal
deduction, and rigor)?

Mathematical How do the mathematical activities in ~ Representation and

Activities geometry tasks differ between modeling (A1)
Indonesian and United States Computation and
mathematics textbooks, based on the operations (A2)
categories of representation and Interpretation (A3)
modeling, computation and operations, Reasoning dan
interpretation, and reasoning and argumentation (A4)
argumentation?

Complexity Level How does the level of task complexity  Direct application of basic

in geometry differ between Indonesian
and United States mathematics
textbooks, in terms of direct
application of basic knowledge and
skills, building and handling
connections, and reflective application
of knowledge?

knowledge (L1)
Building and handling
connections (L2)
Reflection (L3)

Answer Form

How do the types of response formats
in geometry questions compare
between Indonesian and United States
mathematics textbooks, particularly in
terms of open-ended, closed-ended,
and multiple-choice formats?

Open-ended (J1)
Close-ended (J2)
Multiple-choice (J3)

Contextual How do the contextual features of Non-Application (C1)
Features geometry tasks in Indonesian and Realistic application (C2)
United States mathematics textbooks Authentic Application
differ, based on the categories of non-  (C3)
application, realistic application, and
authentic application?
Data Validity master’s student, and a certified elementary school

The data validity in this study refers to
concepts developed from validity and reliability,
adapted to a qualitative paradigm (Moleong,
2017). Testing was conducted using interrater
reliability, which is the level of agreement between
raters (Jaya & Warti, 2022). The three raters
involved were a recent master’s graduate, a

teacher. They had been previously trained and
began analysis in December 2024.

Coding based on Table 1 was used as a
guide in analyzing Indonesian and US textbooks.
The analysis results were compared using Fleiss’
Kappa, which is appropriate for three raters and
nominal data. Interpretation of Kappa values:
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<0.00 (Poor), 0.00-0.20 (Slight), 0.21-0.40
(Fair), 0.41-0.60 (Moderate), 0.61-0.80
(Substantial), and 0.8 1—1.00 (Almost Perfect).

The results of the Fleiss’ Kappa Test with the

help of the JASP application can be seen in Table
2.

Table 2. Results of rater agreement between indonesian and united states mathematics books

“Matematika .SD/MI” Go Math! United States
Student Activities Indonesia

Analysis Discussion Analysis Discussion

Results Results Results Results
Mathematical 0.091 0.848 0.361 0.875
Content
Mathematical 0.443 0.794 0.428 0.783
Activities
Complexity Level 0.395 0.749 0.424 0.795
Answer Form 0.617 0.862 0.564 0.907
Contextual Features 0.315 0.963 0414 0.747
Total 1.861 4.216 2.191 4.107

Based on Table 1, the three raters analyzed
mathematics textbooks from Indonesia and the
United States on five aspects: mathematical
content, mathematical activities, complexity level,
answer format, and contextual features. Initial
results for the Indonesian textbooks indicated a
low to moderate level of agreement, with Kappa
values ranging from 0.091 (Slight) to 0.617
(Substantial). After the discussion, the level of
agreement increased significantly, with Kappa
values ranging from 0.748 to 0.963 (Substantial—
Almost Perfect).

For the Go Math! textbook (United States),
initial results indicated rater agreement in the Fair
to Moderate category (0.361-0.564). After the
discussion, agreement increased from Substantial
to Almost Perfect (0.747—0.907). Discussions
were conducted to reconcile differences in coding
& ensure analytical agreement across all aspects.

Data Analysis

A comparative analysis of selected
elementary school mathematics textbooks with
geometry content. A qualitative approach was
used by coding and recording the results of the

comparative analysis of the textbooks studied.
This research used horizontal and vertical analysis
(Charalambous, Delaney, Hsu, & Mesa, 2010).
Horizontal analysis in this study refers to the
examination of general characteristics of the
textbooks, such as the title, author, publisher, year
of publication, total number of pages, and the
proportion of geometry content relative to the
overall textbook content (Purnomo, Julaikah,
Hapsari, Oktavia, & Iksan, 2024). The purpose
of this analysis is to provide contextual
background on the physical structure and content
scope of the textbooks, offering readers an initial
understanding before delving into content-specific
analysis. Meanwhile, vertical analysis focuses on
an in-depth exploration of the geometry content
within the textbooks by systematically examining
each task or learning activity. For this analysis,
the study employed Gracins’ five-dimensional
framework (Gracin, 2018), which includes:

1. Mathematical activity (representation and
modeling, computation and operations,
interpretation, and reasoning/argumentation);

2. Level of complexity (direct application,
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constructing and dealing with connections,
reflection);
3. Answer Form (open-ended, closed, multiple-
choice);
4. Contextual features (non-application, realistic
application, authentic application); and
In addition, this analysis is enriched by
incorporating the Van Hiele levels of geometric
thinking (Duranovic & Didic, 2023; Usiskin,
1982), which categorize students’ geometric
reasoning into five hierarchical levels: visualization,

analysis, informal deduction, formal deduction,
and rigor.

The combination of these two analytical
frameworks enables a comprehensive
investigation into the conceptual depth,
pedagogical orientation, and contextual relevance
of geometry tasks, thus providing deeper insight
into how textbooks shape students’ mathematical
learning experiences. A specific explanation of the
data analysis used in this study can be seen in
Table 3.

Table 3. Framework for analysing geometry materials

Dimension Analysis Component Category
Horizontal General characteristics Title, author, publisher, year of
publication, number of pages, and portion
of geometry material.
Vertical Mathematical Content Visualisation (T1)
Analysis (T2)
Informal Deduction (T3)
Formal Deduction (T4)
Geometric Rigor (T5)
Mathematical Activity Representation and modeling (A1)
Calculations and operations (A2)
Interpretation (A3)
Argumentation and Reasoning (A4)
Complexity Level Direct application of basic knowledge and

skills (L1)

Constructing and dealing with
connections (L2)

Reflection (L3)

Answer Form

Open Answer (J1)

Closed Answer (J2)

Multiple Choice (J3)

Contextual Features

Non-Application (C1)

Realistic Application (C2)

Authentic Application (C3)

B RESULTAND DISCUSSION
Overview of the Compared Textbooks

The Indonesian elementary mathematics
textbooks and the Go Math! books from the
United States are both organised by grades I to
VI, so there are six books each. A total of twelve
books were analysed, and their backgrounds are
listed in Table 4.

Based on Table 4, the Indonesian math
textbooks were published by the Ministry of
Education, Culture, Research, and Technology
in 2022, while Go Math! was published by
Houghton Mifflin in 2023. The Indonesian book’s
author is listed by level, whereas the Go Math!
book does not include the author’s name. The
Indonesian book can be accessed through the
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Table 4. Comparison of Indonesian and US book background information

Grade

Indonesia

Amerika Serikat

I

Title: Matematika untuk SD/MI Kelas 1
Author: Wulan & Rasfaniwaty

Publisher: Ministry of Education, Culture,
Research, and Technology of Indonesia
Year of Publication: 2022

Number of book pages: 252

Number of pages of geometry content: 19

Title: Go Math! Grade 1
Publisher: Houghton Miftlin
Year of Publication: 2023
Number of book pages: 751
Number of pages of geometry
content: 73

II

Title: Matematika untuk SD/MI Kelas 11
Author: Wulan & Rasfaniwaty

Publisher: Ministry of Education, Culture,
Research, and Technology of Indonesia
Year of Publication: 2022

Number of book pages: 260

Number of pages of geometry content: 35

Title: Go Math! Grade 2
Publisher: Houghton Mifflin
Year of Publication: 2023
Number of book pages: 766
Number of pages of geometry
content: 49

III

Title: Matematika untuk SD/MI Kelas 111
Author: Susanto, et.al.

Publisher: Ministry of Education, Culture,
Research, and Technology of Indonesia
Year of Publication: 2022

Number of book pages: 230

Number of pages of geometry content: 51

Title: Go Math! Grade 3
Publisher: Houghton Mifflin
Year of Publication: 2023
Number of book pages: 786
Number of pages of geometry
content: 39

v

Title: Matematika untuk SD/MI Kelas IV
Author: Hobri, et.al.

Publisher: Ministry of Education, Culture,
Research, and Technology of Indonesia
Year of Publication: 2022

Number of book pages: 212

Number of pages of geometry content: 38

Title: Go Math! Grade 4
Publisher: Houghton Miftlin
Year of Publication: 2023
Number of book pages: 786
Number of pages of geometry
content: 89

Title: Matematika untuk SD/MI Kelas V
Author: Fitrianawati, Surtiani, & Istiandaru
Publisher: Ministry of Education, Culture,
Research, and Technology of Indonesia
Year of Publication: 2022

Number of book pages: 312

Number of pages of geometry content: 72

Title: Go Math! Grade 5
Publisher: Houghton Mifflin
Year of Publication: 2023
Number of book pages: 680
Number of pages of geometry
content: 32

VI

Title: Matematika untuk SD/MI Kelas VI
Author:Susanto, et.al.

Publisher: Ministry of Education, Culture,
Research, and Technology of Indonesia
Year of Publication: 2022

Number of book pages: 146

Number of pages of geometry content: 23

Title: Go Math! Grade 6
Publisher: Houghton Mifflin
Year of Publication: 2023
Number of book pages: 570
Number of pages of geometry
content: 0

website https://buku.kemdikbud.go.id, while Go
Math! through https://thecurriculumstore.com, Math! flipbooks for grades I-IV and teachers’
although the site can only be accessed inthe US ~ books for grades V to VI. In general, the

region. Therefore, researchers obtained Go
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Indonesian book has fewer pages than Go Math!
because the US book contains more material in
each chapter and is divided into two volumes.
Analysis of the geometry material shows that the
Indonesian book has several geometry pages
varying from 19 to 72 pages per level, while Go
Math! ranges from 32 to 89 pages, with grade 6
containing no geometry material.

One of the most striking findings in this
analysis is the absence of explicit geometry content
in the 6th-grade Go Math! textbook. This
omission is of serious concern as it directly
contradicts recommendations from international
bodies such as the National Council of Teachers
of Mathematics (NCTM) and the Trends in
International Mathematics and Science Study
(TIMSS), which emphasize the importance of the
continuous development of geometric concepts
throughout elementary school. The NCTM, inits
Principles and Standards for School Mathematics,
states that geometry instruction should begin early
and be progressively expanded to include
recognition and exploration of geometric
properties, spatial relationships, transformations,
and informal proofs. TIMSS also explicitly
includes geometry as a core domain to be taught
at every elementary school grade level. The
absence of this material in the 6th-grade
curriculum can be speculated to be a result of the
US curriculum’s emphasis, particularly in the
Common Core State Standards (CCSS), on
strengthening arithmetic understanding and
preparing for algebra in the upper grades. While

this approach aims to deepen numerical skills as
a foundation for algebra, the complete omission
of geometry in the later stages of elementary
school creates a structural gap that is unusual by
international standards.

As a result, students miss out on crucial
opportunities to develop spatial reasoning and
grasp complex geometric relationships, which
should act as a bridge to formal geometry learning
at the secondary level. This absence also risks
widening the gap in students’ readiness for topics
such as transformations, proofs, and coordinate
geometry, which are important focuses at later
stages. Thus, this gap is not simply a local
curriculum issue, but a violation of international
pedagogical principles that recommend continuity
and integration in the development of geometric
competencies.

Differences in Geometric Thinking and
Reasoning

The mathematical content was analysed
based on Van Hiele’s levels of thinking:
Visualisation (T1), Analysis (T2), Informal
Deduction (T3), Formal Deduction (T4), and
Geometric Rigor (T5). The Indonesian math book
consists of one book per school year, while Go
Math! consists of two volumes. The geometry
material in the Indonesian book includes seven
chapters and 20 sub-materials, while Go Math!
contains seven chapters with 38 lessons. The
categorization of geometry mathematical content
is presented in Figure 1.

SIndonesia B United Sates
Geomemic Rigor
Formal Deduction
Informal Deduction
Andlyes [ ——E——

Visualization

Total Content =

0 10 20 30 40 30

Figure 1. Categorisation of mathematical geometry content of Indonesian and US books
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Based on Figure 1, geometry content in
Indonesian elementary school mathematics books
is dominated by Level 2 Analysis (T2) with 11
materials (55%), mainly in Grade 5 (5 contents)
and followed by Visualization (T1) with five
materials (25%) mainly in Grade 1 (3 contents),
and Informal Deduction (T3) with four materials
(20%) with dominance in grade 6 (3 contents).
No content was found at Grades 4 and 5, in
accordance with Van Hiele’s (1986) theory that
these grades appear at the intermediate level
(Duranovic & Didic, 2023; Johnson, Mason, &
Adelson, 2021).

Meanwhile, in the US, Go Math! book,
Analysis (T2) also dominates with 14 contents
(56%), especially in Grade 4 (6 contents),
followed by Visualisation (T1) with 11 contents
(44%), with Grade 1 as the most (7 contents).
No Informal Deduction (T3) content was found,
nor higher levels. The informal deduction (T3)
found in elementary school mathematics textbooks
in Indonesia, particularly in sixth grade, can be
understood as a precursor to more formal
mathematical argumentation. Within Van Hiele’s
theoretical framework, the informal deduction
level marks the stage when students begin to
understand the properties of shapes and draw
conclusions based on logical relationships.
However, they do not yet use rigorous, formal
proofs.

At this stage, students may not yet be able
to write arguments in formal deductive forms such

as syllogisms or complete mathematical proofs,
but they are already beginning to construct
reasoning, explain why one property occurs
based on another, and make limited
generalizations from their observations. This is an
important foundation for the development of
mathematical argumentation skills, as emphasized
in international curricula like the Common Core
State Standards (CCSS) and by experts like
Umland (2020), who view argumentation as a
key aspect of mathematical literacy.

Therefore, the Informal Deduction content
in Indonesian textbooks has the potential to bridge
the gap between concept introduction and the
development of logical argumentation skills, or
even serve as a foundation for mathematical
communication and justification competencies at
higher levels. While not explicitly covered as
“argumentation” in CCSS terms, these informal
deductions functionally demonstrate an early
awareness of logical structures, which is crucial
for developing more mature argumentation skills.

Conversely, the absence of informal
deduction (T3) content in Go Math! suggests that
students may lack explicit opportunities to
develop early forms of deductive reasoning,
which could ultimately result in delays or
weaknesses in developing argumentative skills in
geometry topics at later levels. The following are
examples of geometry content analysed
descriptively and presented in the form of Table
5.

Table 5. Categorisation of material: examples of Indonesian and US mathematics books

Visualization

Indonesian Mathematics Textbook

ikan Benda d kan Bentuk
Kita bi: ummemuk bentuk ini di sekitar kita.

OB Lb

Bentuk lengkun Segitiga

2

Segi empat

Go Math! Book United States
.........................................................

i These are three-dimensional shopes.

o> |
S 4|

: sphere  cone

b ocubeisa
special kind of

rectangular prism.

rectangular cube
prism

cylinder

The numher of ﬂﬂ’r and curved surfaces make
¢ these figures what they are. Surfacesare a
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Kita bisa mengelompokkan benda berdasarkan bentuknya

O

Piring

. Bentuk lengkung

Telur Jam dinding

B Matemotia ik SOOI Kelas

Found in Grade 1 in the topic
"Mendeskrispsikan benda berdasarkan
Bentuk" page 118.

. definir;g attribute of a three-dimensional shape. ;
Found in Grade 1 Chapter 12 Lesson 1 in the
topic Three-Dimensional Shapes, page 546.

Indonesian Mathematics Textbook

| sudut adalah daerah yang dibentuk cleh dua buah garis
yang bertemu di satu titik. Titik tempat pertemuan dua garis
tersebut dinamakan titik sudut

Titik Sudut

Jadi, apakah
& pojok kotak pensll pada Gambar
Y 6.6 termasuk sudut?

Menurutku bukan.
Karena pojok kotak pensil
tersebut tidak memillki titik sudut.

Apakah kalian setuju dengan pendapat Yohana ???

Found in Grade 5 in the topic‘“Pengertian

Sudut”, pages 170-171.

Analysis
~ Go Math! Book United States
An e iaegie < 2 riage seh A1 piiese irfangle is 2 wiangli with & righi iriangle & 2 yasye wih (re
theid e i s ik ¥R A L g
A Tringh Cotuse Triasgle Right Triangle

Found in Grade 4 Chapter 14 Lesson 2 in the
topic Classify Triangles by Angles, page 566.

Informal Deduction

Indonesian Mathematics Textbook
A. Mengonstruksi dan Mengurai

Gambar 3.6 Perpustakasn Aiin di Balu, Malang

Permasalahan

Pernahkah kalian melihat bangunan
yang dibuat darl kantainer bekas?

Di Batu, Malang ada sebuah
perpustakaan yang terbuat dari
kontainer bekas. Perhatikan gambar,
dapatkah kalian memperkirakan
berapa kontainer yang digunakan
untuk membuat perpustakaan

Gambar 3.7 Rayal Caravan Hatel di Trawas, Majokerta
tersebut? camber Pgipeg) 22y

Di beberapa kota di Indonesia

terdapat hotel yang terbuat darl susunan kentainer bekas, Mengapa ada

bangunan yang terbuat dari kontainer?

Go Math! Book United States

in the Go Math! book United States on
Geometry material has no content at the
geometric thinking level, Informal Deduction.

Based on Table 5, both textbooks are  emphasis onrecognizing properties and classifying
dominated by tasks at the Analysis level of Van  shapes. However, the Indonesian textbook
Hiele’s framework (Level 2), suggestingashared  includes a higher proportion of tasks at the
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Informal Deduction level (Level 3), indicating a
greater attempt to relate properties and infer
conclusions about shapes. This is significant, as
such tasks can serve as a bridge to formal
reasoning and proof (Usiskin, 1982). These
findings align with the approach in the Independent
Curriculum, which emphasizes the importance of
developing critical thinking and reasoning in
mathematics learning. The presence of questions
at the Informal Deduction level reflects an effort
to gradually and continuously develop students’
ability to understand the logical structure of
geometric concepts.

In contrast, Go Math! does not include
content beyond the Analysis level, reflecting the
focus of the US curriculum, particularly the
CCSS, on systematic and measurable
understanding of fundamental geometric concepts,
but not the explicit emphasis on developing formal

= Indonesia

Argumentation & Feasdoning BB
Infzrpretation |SESEE

Caleulation & Operation 153
Representation & Modeling

Total Tazk

deductive reasoning at the elementary level. As a
result, students may be limited in developing
deeper geometric thinking before entering
secondary education. Thus, the differences in Van
Hiele’s levels in the two books reflect differences
in curriculum philosophies: the Indonesian
curriculum, which gradually opens up space for
the development of deductive reasoning, and the
US curriculum, which is more cautious in
introducing logical structures at a more advanced
level.

Mathematical Activities and Higher-Order
Thinking

Mathematical activities in the textbook are
categorised into four types: Representation &
Modelling (A1), Calculation & Operation (A2),
Interpretation (A3), and Argumentation &
Reasoning (A4), as listed in Figure 2.

EUnited States

] 500

1000 1300 2000 2300 3000

Figure 2. Mathematical activity categorization of Indonesian and US books

Based on Figure 2, out of a total of 832
tasks in Indonesian mathematics textbooks, most
of them are in the Representation and Modelling
category (A1) with 465 tasks (55.89%), mainly
in Grade 3 in learning activities “Ayo Berlatih”
(66 tasks). The Calculation and Operation
category (A2) ranks second with 110 tasks
(13.22%), most in Grade 5 in learning activities
“Ayo Membandingkan” (15 tasks). The
Interpretation (A3) category amounted to 174
tasks (20.91%), dominant in Grade 5 in the same

activity (97 tasks). Meanwhile, the Argumentation
and Reasoning category (A4) was the least with
83 tasks (9.98%), mainly in Grade 4 in learning
activities “Ayo Beraktivitas”(22 tasks).
Meanwhile, from a total of 1,661 tasks in
Go Math! books from the United States, the
Representation and Modelling category (A1) also
dominates with 900 tasks (54.18%), most in
Grade 1 in the Practice and Homework activity
(61 tasks). The Calculation and Operations (A2)
category came in second with 353 tasks
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(21.25%), most in Grade 4 (68 tasks). The amounted to 163 tasks (9.81%), the most in
Interpretation category (A3) has 247 tasks Grade 4 in Math Talk (19 tasks). The following
(14.87%), the most in Grade 4 in Problem are examples of mathematical activities in
Solving-Applications (31 tasks). In contrast, the =~ geometry content analysed descriptively and
Argumentation and Reasoning category (A4) presented in the form of Table 6.

Table 6. Categorisation of examples of mathematical activities in Indonesian and US mathematics

books

Representation & Modeling

Indonesian Mathematics Textbook

A.  Pilih jawaban yang benar.
1.

Go Math! Book United States

| | LEseon 12,1
Soom, ' Proctics and Homework
Three-Dimensional Shapes

Use three-dimensional shapes.
Write the number of flat surfaces

K L for each shape.
KL adalah ... l. A cylinder has flat surfoces.
a. Garis b.Ruasgaris c.Sinargaris d.KUrvafgaris|engKUNG ittt e e e e e e
2 2. Arectongulor prism has flat surfaces.
. ps
PQ adalah ... 3. A cone has flat surface.
a.Garis b.Ruasgaris cSinargaris d.Kurvafgarislengkung
3, 4 A cube has flat surfoces.
M N
R Found in Grade 1 in learning activities, Practice
a.Garis b. Ruas garis c.Sinar garis  d.Kurva/garis lengkung and HOI’I’leWOI"k, page 549
4 ——
R s
RS adalah ...

a.Garis b.Ruas garis ¢ Sinar garis  d.Kurva/garislengkung

Found in Grade 3 in learning activities "Ayo

Berlatih" page 152.

Calculation & Operation

Indonesian Mathematics Textbook

Eksplorasi 71 B

i

bangun datar

Go Math! Book United States

Spiral Review

Pada bab sebelumnya, kalian telah belsjar tentang sudut pada 11_ "I-I'_-: __l|_.:ufr| L'_.'I.'q :'-.'.‘.i '.I,lllil l:LL'f'h.":; .i.I‘I d Eh.:lﬂ‘,

Berdasarkan besarnya, kalian juga telah mengenal berbagai macam vl o sl rhe i & - bt
Sk Paniaisf i g baea e it [elennie divides the ukt cabes ooquely

sudut berikut berdasarkan besarnya.

A

\—'n
b
L

Sudut ... Sudut ...
Besarnya ... Besarnya ...

- Sudut ...

c s
i i
8 A "_'c

Bapus. Kalian masih mengingatnya dengan baik.

Sekarang perhatikan gambar bangun berikut.

emong 8 groups. How many unit cobes will

Cach group get?

fesarnya Besarnya ...
B A L] A

Sudut ... Sudut ...

Besarnya .... Besarnya ...

Found in Grade 4 in learning activities, Practice
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Found in Grade 5 in learning activities “Ayo
Membandingkan” page 198.
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and Homework, page 564.

Interpretation

Indonesian Mathematics Textbook

4 Perhatlkan sudut-sudut dalamnya.
Menurut besarnya,

£ & merupakan sudut..

£B merupakan sudut .

£ merupakan sudut

o B |Kira-kira, apa nama seqitiga di samping?

] ‘Apakah segitiga POR sama |enisnya
dengan segltga ASC? ..

Mengapar ..

Di antara sudut-sudut dalam pada segitiga
PQR dan ABC, adakah yang bukan sudut
lancip? _..

1)

Dari pengamatan kalian, apa yang kalian temukan?
[
N
Kita dapat memerisa hesar sudutnya dengan
rrenggunakan sudut siku-siku dari patan kertas
(Lihat halaman 167).

[Szgiliga ‘yang ketiga sudutnya lancip, disebut segitiga lancip. ]

Sekarang perhatikan gambar segitiga berikut.

Perhatiian sudut-sudut dalamnya.
]

Menurut besarnya,
£ D menspakan sudu ...
& Emerupakan sudut ..
£ Frnerupakan sudut....
E F | Kira-kira, apa namna seqitiga di samping?

Ada berapa sudut sku-slkunya?

r

®

:
i :
:

-

Found in Grade 5 in learning activitie
Membandingkan” page 199.

‘Ayo

Go Math! Book United States

Prohlem Solving - Applications ;{f‘g‘fa

Wi tlie pictisre ofhe bridge for 16 and 17.

16, Clasity 20 17. Ust Diagrams Which

anghe appsears 1o be ohouse T

18. How reasyy diffesent arsgles ane in Fguee XF List them.

19. Vanesea diew e angle anthe right and pasead it
LTRA Expliin w
Wil & Cofrect nimi of the kg

il s NEME e D anghe I lsarnect

Found in Grade 4 in learning activities, Problem
Solving-Applications, page 562.

Argumentation and Reasoning

Indonesian Mathematics Textbook

10. Berdasarkan kegiatan tersebut, dapat kalian menyimpulkan, apakah
jajargenjang itu?

Found in Grade IV in learning activities
“Ayo Beraktivitas” page 158.

Go Math! Book United States

1‘.1‘;;1-?' ;m'
\ Talk

Wedel wih matwrrabes
Cars a Enang e hiree more
tran one obluwe angie
Erplaon.

Found in Grade 4 in learning activities, Math
Talk page 488.

Based on Table 6, while both textbooks
emphasize representation and modelling, Go
Math! incorporates more tasks involving
argumentation and reasoning. This aligns with U.S.
standards such as the Common Core, which
promote mathematical communication and
justification. These tasks foster students’ ability
to construct arguments, a key component of
mathematical literacy (Umland, 2020). The US
curriculum philosophy emphasizes that learning

mathematics involves not only procedures but also
the development of logical reasoning and the
ability to explain thoughts explicitly. Therefore,
the presence of argumentative problems in Go
Math! reflects an effort to develop higher-order
thinking skills and mathematical communication
systematically.

However, the relatively low proportion of
reasoning tasks in both books highlights the need
for more deliberate integration of such activities
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to cultivate critical thinking. In the Indonesian
context, the “Merdeka’ Curriculum emphasizes
the importance of reasoning and argumentation
competencies as part of the “Pancasila” Student
Profile. However, the reflection of these principles
in textbooks remains limited, indicating a gap
between the curriculum document and its
implementation at the teaching materials level.
Thus, the United States” Go Math! The
book further encourages the development of
conceptual understanding and critical thinking
from an early age to develop higher-order thinking
skills (HOTS), which are essential foundations
for representing information in mathematical
models (Nurharyanto & Retnawati, 2020).
Understanding and critical thinking are essential

B Indonesia

L1

Total Task

aspects of mathematics learning, emphasizing not
only calculation accuracy but also the ability to
process information in depth. Critical thinking
skills also contribute to better academic
achievement and readiness for the next level of
education (Purwaningsih & Wangid, 2021), while
also equipping students to learn effectively and
contribute creatively in future professions
(Fitriyadi & Wuryandani, 2021).

Cognitive Complexity and Curriculum
Expectations

The level of complexity in the textbook
analysis is classified into three categories:
Reproduction (L1), Connection (L2), and
Reflection (L3). The details are in Figure 3.

E United States

1] 300

1000

1300 2000 2300 3000

Figure 3. Categorisation of the complexity level of Indonesian and US books

Based on Figure 3, out of a total of 832
tasks in mathematics books for elementary
schools in Indonesia, the Reproduction Level (L1)
dominates with 738 tasks (88.70%), primarily
found in Grade 5 in learning activities “Ayo
Membandingkan™ (105 tasks). The Reflection
Level (L3) is in second place with 70 tasks
(8.41%), mainly in Grade 4 in learning activities
“Ayo Beraktivitas™ (15 tasks). Meanwhile, the
Connection Level (L2) is the lowest, with only
eight tasks (0.96%), with the most distribution in
Grade 6 in learning activities “Ayo Mencoba” (4
tasks).

Meanwhile, the Go Math! book from the
United States, out of a total 0of 1,661 tasks, Level
L1 also dominates with 1,323 tasks (79.65%),
the most in Grade 4 in Practice and Homework
(112 tasks). Level L3 amounted to 172 tasks
(10.36%), mostly appearing in the Math Talk
activity in Grade 4 (18 tasks). The L2 level
amounted to 166 tasks (9.99%) and most often
appeared in Practice and Homework in Grade
4, with 45 tasks. The following is an example of
the level of complexity in geometry content
analysed descriptively and presented in the form
of Table 7.
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Table 7. Categorisation of sample complexity levels of Indonesian and US mathematics books

Reproduction
Indonesian Mathematics Textbook Go Math! Book United States
. B s

Lines, Rays, and Angles

i
Draw aid label 4 exanple of thic figuee.

1. obluse LABC

Derikut ini eiri-eiri Apaksh persegi panjang

Think: & oltuse saghe & gresies than
{:gae-:_?:ilik:ﬂtﬁr;ﬁri-ﬁ:ia \ axght sngle The middle leneg B, names
Isjargenjang? Mari kita perikes. \ thie vertes of the magke

Jajargenjany yang
sudah kita ketahul.

Jajargen]ang Perseql Panjang
2 GH 3 acute o JKT 4. B

/ / Found in Grade 4 in learning activities, Practice

Jajargenjang merpakan Apakah perseqi panjang and Homework page 563.

seglermpat. merupakan segl empat? ..

A B

Slsi-siel jajargenjang yang

berhadapan seajar Parlkea dan berllah tanda panah

pada slsi-sisl yang sefajar
Apakah AB sejajar DC? ..
Apakah AD sejajar BC? ..

Jadl, 2pakah sisi-sisl persegi
panjang yang herhadapan se|ajar?

Found in Grade 5 in learning activitiles'='A)lzo
Membandingkan" page 217.

Connection
Indonesian Mathematics Textbook Go Math! Book United States

5. Pak Hasan adalah pemilik toko sembako. Di gudangnya terdapat 30 = -
kardus berukuran 20 cm x 30 ¢m x 50 em. Kardus ini berisi bahan Spl!'r':'l[ REVIEW
makanan kering dan ringan yang tidak harus ditumpuk mengikuti arah
tertanttj dan tidak ada ha_las maksimal tumpukan. Pak Hasan perlu 11_ ‘I‘IL_: .;l ieih ll_.-‘_,' .:-}t-i i.-l-lllil l:l.L.b\::; -LI'I a ?JL.‘A_.
meminimalkan luas lantai yang digunakan untuk tumpukan kardus agar -
lantai Juga dapat digunakan untuk keperluan lain. Jika gudang Pak Hasan ll.':.'_l'lllif_' divides the uide cubae=s L“'fu 1%
berukuran 3 m x 3 m dan tinggi 3,1 m, tentukan: x

n Watematika untuk SD/MI Kelas VT

emong 8 geoups. Blow ey unit cabes will

cach gnoajr gel?

a. Bagaimana sebaiknya Pak Hasan menyusun kardusnya?
b. Berapa luas lantal yang digunakan untuk menumpuk kardus-kardus

tersebut?

Found in Grade 6 in learning activities “4yo Found in Grade 4 in learning activities, Practice
Mencoba” pages 84-85. and Homework page 465.

Reflection
Indonesian Mathematics Textbook Go Math! Book United States

8. Tulis kesimpulan yang kalian peraleh darl hasil aktivitas tersebut, i
@?} Comiruct arpements ard
9. Presentasikan hasi diskus! kelompok di depan kelas. S e e e

daswcribe &l the shapes in the
Venn diagramn ® Explasn o

Whet reeme ca be uuess bo
o bersoass.

© mogiten Wbl 0 gt Py (0

Found in Grade 4 in learning activities “Ayo
Beraktivitas” page 106.
Found in Grade 4 in learning activities Math
Talk page 578.
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Based on Table 7, the dominance of direct
application tasks (Level 1) in both textbooks
reflects a tendency toward procedural instruction.
Nevertheless, Go Math! includes a higher
percentage of tasks at the Connection and
Reflection levels, encouraging students to make
links between concepts and apply knowledge in
novel situations. This reflects the curriculum
orientation in the United States, particularly in the
Common Core State Standards (CCSS), which
emphasizes the importance of deep conceptual
understanding and adaptive thinking skills in facing
real-world challenges.

The Indonesian textbook, by contrast,
provides minimal opportunities for such
engagement, potentially limiting students’
development of flexible thinking skills. This
indicates that although the “Merdeka” curriculum
normatively emphasizes the development of
reasoning and problem-solving competencies, in

practice, as reflected in textbooks, this approach
has not been fully implemented. The lack of
questions at the connection and reflection levels
can hinder the development of flexible thinking
skills, which are essential for dealing with complex
and non-routine situations.

Thus, the differences in the cognitive depth
of questions in the two textbooks reflect
differences in curriculum orientation: the US
curriculum, which encourages conceptual
integration and student adaptability, and the
Indonesian curriculum, which, while progressive
in vision, remains limited in its application to
textbook learning materials.

Task Structure and Contextualization

The answer forms in the textbook analysis
were classified into three categories: Open (J1),
Closed (J2), and Multiple Choice (J3). The
details are presented in Figure 4.

B Indonesia EUmnited States

Tota Task

0 500

1000

1500 2000 2300 3000

Figure 4. Categorisation of Indonesian and US book answer forms

Based on Figure 4, out of a total of 832
tasks in Mathematics books for elementary
schools in Indonesia, the majority are in the form
of Closed Answer (J2) total of 551 tasks
(66.23%), primarily found in Grade 5 in learning
activities “Ayo Membandingkan” (106 tasks).
The Open Answer form (J1) amounted to 273
tasks (32.81%), mostly appearing in Grade 4 in
learning activities “Ayo Beraktivitas” (60 tasks).
Meanwhile, the Multiple Choice form (J3) is only
found in 8 tasks (0.96%), with the highest

distribution in class Il in learning activities “Ayo
Berlatih” (4 tasks).

Meanwhile, Go Math! book from the
United States are dominated by the Closed
Answer (J2) form with 1320 tasks (79.47%),
especially in Grade 4 in Practice and Homework
(142 tasks). The Open Answer form (J1)
amounted to 333 tasks (20.05%), mainly in the
Math Talk activity in Grade 4 (21 tasks). Multiple
Choice Form (J3) has very few, only eight tasks
(0.48%), most appearing in Grade 4 in Practice
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analysed descriptively and presented in the form
of Table 8.

& Homework (3 tasks). The following are
examples of answer forms in geometry content

Table 8. Categorisation of example answer forms from Indonesian and US mathematics books

Open Answer
Go Math! Book United States

.-"d-'

; . : ath

10. Berdasarkan kegiatan tersebut, dapat kallan menyimpulkan, apakah f}_ﬂt} Laok a1 e3ch of the 4 tiangas lormad by th bettem of the
i ; ¢ Bridge and the 2 cables that connect 1o th towar at thi sama
jajargenjang itu? heght. Use 2 ruler 1o meassra thair sides. What do yeu netice

aberal the Mesurements of cach tiangk?

Indonesian Mathematics Textbook

Found in Grade 4 in learning activities "4Ayo Found in Grade 4 in learning activities Math
Beraktivitas" page 158. Talk page 556.
Close Answer

Go Math! Book United States ‘

5‘ lta_mn - - N
Find and Draw Lines of Symmetry
Tell whetlier U slsdpe apgars to lave zera
lines, | lisme, of npore thon 1 Hne of symmetry.
Wrie zero, I, o move than 1.

e L ﬂ 3- : -‘- ; ;
]
1
Do the design have line syensecry? Write pes of ro.
W your nswee ks yess, deaw oll Hnes of symesetry.

O 0 N

Indonesian Mathematics Textbook

Bagaimana dengan segitiga berikut ini?

Apakah seqitiga ABC sama kaki? | Apakah saqltigs PGR sama kaki?

a

B c

Sisi mana saja yang sama
panjang? .. dan ...

Sisi mana sala yang sama
panjang? .. dan ...

Jika diperlksa besar sudutnya,
berjenis apakah segitiga ABC?

Segitiga _._

Jika diperiksa besar sudutnya,
berenis apakah segitiga PQR?

Segitga .

Deawa shape for the stuteesent. Deaw the e or lines of synemetry.

9. zexoling of: 3 10 blin

Jadi, apakah nama yang tzpat Jadi. apakah nama yang tepat
untuk seqitiga ABC? untuk segitiga POR?
Segitiga ... Segltiga ...

Found in Grade 5 in learning activities “Ayo Practice and Homework page 593.
Membandingkan” page 204-205.

Multiple Choice
Go Math! Book United States »

Indonesian Mathematics Textbook

Ayo Berlatih | | ussomise
@ i tiame Practice and Homework
Degrees
A. Pilih jawaban yang benar. 9
1.
K L
1. Steslingdicw a isnghe COF, as han hidn. 3. Timen deew 3 paligon QRSTT, as
KL adalah .... By shecrnm Dedow.
a. Garis b. Ruas garis c. Sinar garis d. Kurvafgarislengkung | t 8
a i [ T
2 I‘,—a_" Wikich & the dlosest 1o the measure of 2007
QA4S OBSC o1 oDasr a u
PQ adalah ... 2. Colleen daew a pasallclegran GHIY, i shown below. Whicly is the clsest to e mesue
a. Garis b. Ruas garis c.Sinar garis d.Kurvafgarislengkung L ol 77
A3 S B.an
3. ——— = ! o 1207 oD 0"
M N Wisich & e closest 10 the measure of £ G7
QAd5T OBS0T OCIET 036
MN adalah .... B

Found in Grade 4 in learning activities,
Practice & Homework page 619.

a. Garis b. Ruas garis c. Sinar garis d. Kurvafgarislengkung

4 —

R s
RS adalah ....
a. Garis b. Ruas garis c. Sinar garis d. Kurvafgaris lengkung

Found in Grade 3 in learning activities “Ayo
Berlatih” page 152.
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Contextual features in the textbook analysis
are classified into three categories: Non-
Application (C1), Realistic Application (C2), and
Authentic Application (C3), with full details
presented in Table 9.

Based on Table 9, out of a total of 832
tasks in mathematics books for elementary school
in Indonesia, the majority are in the form of Non-
Application (C1), totaling 631 tasks (75.84%),
primarily found in Grade 5 in learning activities

Table 9. Categorisation of contextual features of Indonesian and US books

Aspect Indonesia Amerika Serikat
Total Task 832 1661
C1 (Non-Application) 631 (75.84%) 1465 (88.20%)
C2 (Realistic 87 (10.64%) 180 (10.84%)
Application)
C3 (Authentic 114 (13.70%) 16 (0.96%)
Application)

“Ayo Membandingkan™ (112 tasks). Authentic
Application Contextual Features (C3) amounted
to 114 tasks (13.70%), mostly appearing in
Grade 3 in learning activities “Ayo Beraktivitas”
(37 tasks). Meanwhile, the Realistic Application
Contextual Feature (C2) is only found in 87 tasks
(10.64%), with the highest distribution in Grade
5 in learning activities “Kompetensi” (11 tasks).

Meanwhile, the Go Math! book from the
United States is dominated by Non-Application
Contextual Features (C1) as many as 1465 tasks

(88.20%), especially in Grade 4 in Practice and
Homework (118 tasks). Realistic Application
Contextual Features (C2) amounted to 180 tasks
(10.84%), mainly in the Practice & Homework
activity in Grade 4 (41 tasks). Authentic
Application Contextual Features (C3) are very
few, only 16 tasks (0.96%), most appearing in
Grade 4 in Practice & Homework (4 tasks).
The following are examples of answer forms in
geometry content analyzed descriptively and
presented in the form of Table 10.

Table 10. Categorization of example answer forms from Indonesian and US mathematics books

Non-Application

Indonesian Mathematics Textbook
%

Ayo kita coba bandingkan ciri

-ciri belah ketupat dan jajargenjang.

Belah Ketupat

Apakah balah ketu p at merupakan
segl empar? ...

J'JQJQMEka

Slsl-sis| ja]

behd“gjgyg Plkdnnmdpah
pada slsh-sisl yang s
Apakah AC sejajar DB?
apakah AD sejajar BC? ..
Jadl, 2pakah slsi-sisl belah ketupat
yang sejajar?

Go Math! Book United States

LESSOM 141

1 tame “ Practice and Homewurk

Lines, Rays, and Angles

Whraw aid 1abel s exaiple of the figure.

1. obiuse £LABC

N Think: An olituse angle & gneserthan
\' 2 righr an The middle lenes B, names
1 the vertes of the enghe.
\
—
L GH 3. acute < JiL 4 5O

Found in Grade 4 in learning activities, Practice &
Homework page 563.

1597



1598 Jurnal Pendidikan Progresif, Vol. 15, No. 03, pp. 1579-1603, September 2025

Found in Grade 5 in learning activities
"Ayo Membandingkan" page 221.

Realistic Application
Indonesian Mathematics Textbook Go Math! Book United States

2. Persimpangan Jalan. ].ESSD]'I Chel:k

4. Angelo cuts & iangle lnom asheetal
prapes i shown, What is ihe measioe
ol £xin the clangheT

5 Cindy culs & plece of wood i
is the angle mesare of ihe plece lefloves T

)

Bueipay uRer

Gambar di atas menunjukkan gambar suatu ruas jalan yang
dilihat dari atas.

] Found in Grade 4 in learning activities, Practice
= Smaie ok AL and Homework page 638.

3. Berdasarkanpetar
permyataan berikut benar atau salah.

No. Pernyataan Benar Salsh Alasan
i |Sudut antara Jalan Jalak dan |alan
Nuri adalah yang paling besar.

i | Tidak ada sudut siku-siku yang
terbentuk di antara ruas-ruas
jalan pada gambar tersebut.
Besar sudut antara Jalan Jalak
«dan Jalan Ketilang adalah 1307,

Tentukan jenis dari setiap sudut berikut dengan memberi
tanda centang (v} pada jenis sudut yang sesuai

No. Sudut Jenis Sudut

o

i |Sudutantara Jalan Jatak

dan Jalan Nuri, Lancip | Siku-siku | Tumpul
ii |Sudut antara Jalan Nuri (M |

dan Jalan Bangau. Lancip | Siku-siku | Tumpul
iii | Swdut antara Jalan [—[ |—|

Bangau dan jalan Lancip | Siku-siku | Tumpul

Ketilang.

v |Swdut antara Jalan
Ketilang dan Jalan Jalak. | Lancip | Siku-siku | Tumpul

Found in Grade 5 in learning activities
“Uji Kompetensi” page 189-190.

Authentic Application
Go Math! Book United States

3. Wirite Maths Find a panicen in your clissmoos. Descrile amd

Indonesian Mathematics Textbook

8. Ukur dan tulis hasil pengukurannya!
a. Berapa panjang buku Matematika kalian?

extend she pamen.

b. Berapa panjang pensil kalian?
c. Berapa panjang meja kalian?
d. Berapa panjang penghapus kalian?

e ey Gy

s

Found in Grade 3 in learning activities “Ayo Found in Grade 4 in learning activities, Practice
Beraktivitas” page 151. & Homework page 599.

authentically contextualized tasks, these are not
consistently distributed. Authentic applications are
critical for helping students relate mathematics to
real-world problems and for promoting

Both textbooks heavily rely on closed-
ended questions, which can restrict creativity and
problem-solving strategies. Although Indonesian
textbooks contain more open-ended and
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meaningful learning (Murti, 2023). The U.S.
textbooks’ emphasize on decontextualized tasks
may hinder students’ ability to see mathematics
as relevant to everyday life.

Authentic applications in mathematics
learning prepare students for real-world situations
such as work and decision-making (Solehah &
Setiawan, 2023). Students can connect the
mathematical concepts to everyday life, realizing
that mathematics is close to their environment
(Triwahyuningtyas, Setiawan, & Mahmuda,
2022). The use of concrete media also increases
the effectiveness of learning through active student
involvement (Kristiani & Prasetyo, 2016).
Contextual learning provides meaningful
experiences and strengthens students’
understanding (Murti, 2023).

Thus, Indonesian elementary school
mathematics textbooks more consistently present
contextual questions that reflect students’ real-
life situations, such as daily activities, social issues,
and local contexts. This aligns with the principles
of the “Merdeka” Curriculum, which emphasizes
meaningful, contextual, and relevant learning,

In contrast, Go Math! textbooks from the
United States tend to focus on procedural
applications and realistic context-based problems
(C2), with few or no authentic application
problems (C3). This may be due to the US
curriculum’s orientation, which emphasizes basic
skills acquisition, standardized test readiness, and
procedural efficiency over direct relevance to
students’ local or social lives.

These findings reflect the philosophies
applied in each country’s curriculum. The
Indonesian textbook aligns with the principles of
the “Merdeka” Curriculum, which emphasizes
meaningful and contextual learning, thus
presenting more authentic application questions
(C3). In contrast, Go Math! reflects the
orientation of the US curriculum, which focuses
on mastery of procedural skills and test readiness,
resulting in a near-absence of authentic questions.

Furthermore, the analysis also shows that
both textbooks are dominated by closed-ended
questions, meaning questions with a single correct
answer and a single solution. This can hinder the
development of divergent thinking and student
creativity. Although the Indonesian textbook
contains more contextual questions, the
dominance of closed-ended tasks in both
textbooks indicates the need for a shift toward
more open-ended questions to support 21st-
century competencies.

Absence of Grade 6 Geometry in Go Math!

A notable limitation in the Go Math! series
is the absence of explicit geometry content in
Grade 6, which contrasts with international
curriculum frameworks that advocate for
continuous development of geometric
understanding across all primary grades (NCTM,
TIMSS). This gap raises concerns about
students’ readiness for secondary-level geometry,
which requires a solid foundation in spatial
reasoning and formal proof.

This absence reflects the structure of the
Common Core State Standards (CCSS) upon
which the Go Math! books were developed,
where geometry content is emphasized in the early
grades, while the focus shifts to reinforcing
arithmetic and algebraic thinking in the upper
grades. Although the CCSS emphasizes depth
ofunderstanding over breadth of coverage, this
approach can lead to a reduced focus on
developing spatial reasoning at a crucial stage in
concept formation.

In contrast, the Indonesian “Merdeka”
Curriculum maintains a more balanced
distribution of geometry material across all levels
in elementary school, including the upper grades.
This aligns with the curriculum’s philosophy, which
emphasizes holistic, contextual, and continuous
learning to develop students’ reasoning skills and
conceptual understanding comprehensively.
Therefore, the difference in geometry material
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coverage in Grade 6 between the two books
reflects a fundamental difference in curriculum
philosophy: one emphasizes procedural readiness
and assessment outcomes, while the other
emphasizes continuous concept development and
contextual relevance.

B CONCLUSION

This study analyzes the comparison of
elementary school mathematics textbooks in
Indonesia and the United States with a focus on
geometry content. First, in terms of the form of
mathematical content based on Van Hiele’s
theory, it was found that the Indonesian textbooks
connect more geometric shapes and properties.
However, both are dominated by content at the
Analysis Level. Second, in terms of mathematical
activities, the Go Math! textbooks are more
prominent in argumentation and reasoning
activities, but both books are equally dominated
by Representation and Modeling activities. Third,
in terms of complexity, the Go Math! textbooks
demand more connections between concepts,
although both are still dominant at the direct
application level. Fourth, in terms of answer
formats, both books are dominated by closed-
ended questions.

Fifth, in terms of contextual features, the
Indonesian textbooks present more authentic
applications, although both contain more non-
applicative problems. Another important finding
is the absence of geometry material in Grade 6 in
the Go Math! textbooks (2023 Edition), which
contradict international standards such as NCTM
and TIMSS, which emphasize the continuous
development of geometric understanding. This
absence has the potential to hinder students’
readiness to face advanced geometry, including
the concepts of transformation, congruence, and
formal proof. Thus, a notable difference between
the two textbooks is that the Indonesian textbook
places greater emphasis on the relationship
between geometric shapes and properties and
authentic applications, while Go Math! is stronger

in argumentation and reasoning activities but
shows a significant gap in the omission of
geometry material in Grade 6, potentially
hindering students’ readiness to understand
advanced geometry.

Some implications that can be considered
include: informal deduction in geometry content
should be utilized by teachers to strengthen
students’ reasoning and become the basis for
developing an understanding-based curriculum;
the distribution of mathematical activities in
textbooks needs to be more even between
representation, calculation, interpretation, and
argumentation to deepen conceptual
understanding; the proportion of complexity levels
should be more balanced with an emphasis on
developing HOTS; open-ended questions need
to be increased to encourage critical and creative
competencies; and contextual features based on
authentic applications need to be improved in
preparing students for real-world situations.
Textbook developers in Indonesia are expected
to balance procedures and conceptual reasoning
more effectively to develop meaningful
understanding, while teachers need to take an
active role in complementing and enriching
textbook material with relevant, challenging, and
applicable activities.

This research was conducted from
December 2024 to May 2025, with in-depth and
iterative data analysis to obtain valid findings.
Book revisions after that period were not
included in the scope of the study. This research
was limited to analyzing the geometry content in
Indonesian elementary school mathematics
textbooks and Go Math! textbooks from the
United States, using the Gracins’ framework
(2018), which encompasses five aspects:
Mathematical Content, Mathematical Activity,
Complexity Level, Answer Form, and Context.
Mathematical content was analyzed based on Van
Hiele’s levels of thinking (levels 1-5), so the study
results only provide a comparison of the two
book series on geometry topics. The findings in
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this study cannot be generalized to all countries
or all mathematics textbooks due to the limited
scope of the analysis. Further research is
recommended to analyze all mathematics content
comprehensively using the Gracins’ framework,
which can be integrated with Van Hiele’s theory
for a more comprehensive understanding. In
addition, future research can expand the scope
of'the space by comparing textbooks from other
mathematics domains, examining across
educational levels, or discussing the analysis of
textbooks with student learning outcomes
empirically to understand their direct impact on
students’ mathematics competencies.
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