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Abstract: Japan and Spain represent different cultural contexts and educational practices that could
influence the way students approach mathematical concepts. To understand the differences in approaches
to number sense in mathematics learning opportunities within the textbook between Japan and Spain, we
compare the arithmetic section of the first year of primary school in the official Japanese textbook and in
the textbook published by the top-selling publisher in Spain. Through qualitative analysis, the meaning of
numbers, general aspects reviewed in the literature, and representation registers were analyzed. Among
the results obtained, we found a key distinction between the two countries in the emphasis they place on
the different mathematical operations. In addition, the introduction of number operations also differs. For
example, the Spanish textbook usually presents systematic counting tasks together with number writing
and then gradually integrates the basic operations, while the Japanese textbook emphasizes the
understanding of mathematical concepts by breaking numbers into smaller parts and introducing the ideas
step by step. Finally, the similarities are also remarkable. Both textbooks predominantly use symbolic
representation, demonstrating a common reliance on numerical symbols in the early teaching of arithmetic.
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Introduction

The way mathematical ideas are presented in textbooks plays a pivotal role in how students
engage with and understand mathematical concepts. Moreover, textbooks largely determine
a country’s curriculum (Monterrubio and Ortega 2009). Their use in the classroom
determines teaching practices, and they can be more influential than ministerial orders
(Conejo and Ortega 2014; Stein and Kim 2009; Tarr et al. 2006). In fact, according to a study
conducted in Spain (Braga Blanco and Belver Dominguez 2016), 81.3% of teachers
acknowledge that they tend to use textbooks “quite a lot or a lot” in their classes, and 71.9%
of parents also consider them an essential resource. Furthermore, in Japanese schools,
textbooks are positioned as the “primary instructional material,” and classroom instruction
is organized through them to operationalize the national curriculum guidelines; thus, many
teachers rely heavily on textbooks when constructing their lessons (Textbook Research Center

2024). Although research has been conducted on textbooks from Japan, Iran, Singapore, and
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Australia, there is limited comparative analysis between countries with distinct cultural and
pedagogical traditions. Spain and Japan represent very different cultural contexts and
educational practices, and it is through analyzing the proposals in their textbooks that we can
make sense of the differences in how their students approach mathematical concepts.

Comparative studies of mathematics textbooks from various countries have revealed
significant differences in how representations are used. Vincent and Stacey (2008), for
example, analyzed Australian eighth-grade mathematics textbooks and found that these
textbooks often lacked depth in representing complex mathematical ideas. In contrast, Fan
and Zhu (2000) examined Chinese mathematics textbooks and noted that they frequently
utilized multiple representations to explain mathematical concepts, resulting in a more
comprehensive understanding among students. In another study, Pepin and Haggarty (2001)
compared mathematics textbooks from England, France, and Germany and found that
English textbooks mainly used symbolic representations, while French textbooks presented a
more balanced combination of visual, contextual, and symbolic representations, which
promoted reasoning and problem-solving skills. Similarly, O’Keefte and O’Donoghue (2015)
analyzed mathematics textbooks from Ireland and other countries, focusing on how content
is represented and developed. Their findings revealed that textbooks that incorporate both
conceptual and procedural understanding tend to be more effective in improving students’
mathematical competence. This suggests that textbooks should balance the use of different
representations to support not only the development of procedural skills but also a deeper
conceptual understanding. A recent study by Incikabi et al. (2023) analyzed the mathematical
literacy demands in fifth-grade mathematics textbooks from Turkey, Singapore, and Australia
using the PISA (Programme for International Student Assessment) framework. The study
highlighted that while all textbooks offered opportunities for students to formulate and
employ mathematical concepts, there was a lack of tasks requiring higher-order skills for
interpreting and evaluating solutions.

Regarding number sense in particular, several studies have examined textbooks for the
early years of primary education in different countries (Arnal-Palacidn et al. 2023; Cheng and
Wang 2012; Sood and Jitendra 2007). Among them, we find the work of Sayers et al. (2021),
who, using the eight categories of foundational number sense (FONS) (Andrews and Sayers
2015), conducted a frequency analysis of three Swedish textbooks, analyzing how each of
them could offer students opportunities to consolidate their learning. Also using a
quantitative approach, Sood and Jitendra (2007) analyzed three traditional primary school
textbooks in the United States to examine the number sense content within them. They
concluded that the teaching of number sense concepts should enable students to make sense
of numbers by creating a learning environment that considers modeling, questioning, and
scaffolded instruction during this initial learning. Similarly, an international comparison of
Chinese and US first-grade textbooks (Cheng and Wang 2012) found that Chinese textbooks
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focused more on number meaning and representation, place value, base ten concepts, and
connecting number sense to number operations, while US textbooks focused more on
counting numbers, patterns, and connecting number sense to data analysis.

In summary, the existing body of research highlights the importance of diverse
representations in mathematics textbooks to enhance students’ conceptual understanding
and problem-solving skills. The findings also emphasize the need for a developmentally
appropriate sequence of content to align with students’ cognitive stages.

The aim of this study is to identify differences in approaches to number sense in
mathematics learning opportunities within the textbook between Japan and Spain. Given
that a high percentage of teachers make extensive use of textbooks in their classes (Braga
Blanco and Belver Dominguez 2016), activities related to number sense that appear in their
textbooks will be analyzed in order to explore the reasons behind these differences. This
comparison will offer insights into the evaluation of the written curriculum through its
textbooks of each country and provide ideas on how they might improve their mathematical
learning experiences in relation to number sense based on the activities in their textbooks.

The reason for considering both countries is that Japan consistently ranks at the top of
international studies related to mathematics learning at primary and secondary levels, such
as PISA (Organisation for Economic Co-Operation and Development [OECD] 2023), while
Spain ranks below the OECD average. This study, therefore, compares two countries whose

mathematics results in international tests are far apart.
Literature Review
Curriculum: Primary Education in Japan and Spain

We define curricula as learning guides designed to address the educational needs of learners,
facilitate learning, and establish relationships between teachers and learners (Campbell-
Phillips 2020). This serves as our starting point to identify similarities and differences that
will guide primary school teachers in both countries. Beyond the curriculum, the main
purpose of education is to develop citizens who are able to function appropriately in the
society in which they live. Education is widely recognized as the foundation of a successful
career, the development of critical thinking and reasoning that provides us with the tools for
informed decision-making (Campbell-Phillips 2020). Thus, contemporary societies take into
account that individuals need a wide range of competences to face the complex challenges of
today’s world (OECD 2005). The OECD, which includes the two countries participating in
this study, Spain and Japan, has long emphasized training the individual in key competences.

Japan is known for its emphasis on problem-solving and critical thinking through diverse
representations. Globally, a similar emphasis on activities involving grasping and processing
social phenomena mathematically and engaging in proactive problem-solving is observed in
Japan (Ministry of Education, Culture, Sports, Science and Technology [MEXT] 2018). The
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Course of Study, which serves as the framework for mathematics education in Japan, states
the following as one of the abilities to be developed: the capacity to perceive events
mathematically, identify mathematical problems, and independently and collaboratively
solve problems (MEXT 2018). In Spain, it is stated as a fundamental aspect of mathematics
education that “mathematical competence enables the development and application of a
mathematical perspective and reasoning to solve various problems in different contexts”
(Ministerio de Educacién y Formacidén Profesional [MEFP] 2022, 24406). From these points,
it can be inferred that mathematics education in Spain emphasizes the ability to
mathematically process and solve various problems in everyday life and society.

The curriculum for primary education in Japan is revised approximately every ten years.
In the most recent revision in 2017, qualities and abilities aimed at fostering development
through primary, middle, and high school education were clarified along three pillars:

» <«

“knowledge and skills,” “ability to think, make judgments, and express themselves,” and
“ability to learn and humanity.” Furthermore, it was stipulated that mathematical activities
mindful of real-world connections should be implemented throughout each school stage.
The “learning content” for each grade is also presented in a way that corresponds to these
three pillars. Furthermore, the preamble to the objectives states that learning should be
conducted by employing a “mathematical perspective and thinking.” Moreover, for each
grade, specific mathematical activities are outlined, including solving arithmetic problems
identified from “everyday events” and “arithmetic learning situations,” as well as engaging in
activities to express and communicate the process and results of problem-solving.

The Spanish Primary Education curriculum must facilitate the educational development
of students, ensuring their integral education through the development of competences
(MEFP 2022). The curriculum, created to guide teaching and learning in the schools that
teach at this stage, establishes different areas of knowledge and for each of them develops
specific competences, assessment criteria associated with the specific competences and basic
knowledge that, through the learning situations designed by the teaching staff, will enable
the educational objectives and the development of the key competences of the stage to be
achieved in an integrated manner. Mathematics, among other subjects, is taught in all years.
Through these areas, the so-called key competences will be developed, which are considered
to be transversal to each of the learning areas and students must acquire them throughout
the stage. In direct relation to these key competences, a series of operational descriptors are
defined which, together with the objectives of the stage, will help to define the specific
competences of each area, field or subject (MEFP 2022).

The specific competences in the area of mathematics are organized into five fundamental
axes: problem solving, reasoning and proof, connections, communication and
representation, and socio-affective skills (MEFP 2022). In order to assess the acquisition of

these specific competences, the basic knowledge corresponding to each cycle is defined, so
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that teachers are clear about the organization of the contents in each cycle and within the
Primary Education stage. If we look again at the area of mathematics, we see that the basic
knowledge is structured around the concept of mathematical sense: number sense, sense of
measurement, spatial sense, algebraic sense, stochastic sense, and socio-affective sense (MEFP
2022). The curriculum itself defines the term number sense as the development of skills and
ways of thinking based on the understanding, representation and flexible use of numbers and
operations to, for example, guide decision-making (MEFP 2022).

Number Sense in Primary Education

Despite the importance of developing number sense in primary education students
(Anghileri 2006; Fernandez-Ahumada et al. 2023), this is a construct that is currently complex
to define (Aragén-Mendizdbal et al. 2017) and for which there is still no consensus (Gersten
et al. 2005), despite it being considered an important factor in the learning and application
of mathematics by the UK Committee of Inquiry into the Teaching of Mathematics in
Schools almost four decades ago (Cockeroft 1982).

Given its holistic nature, it is important to deconstruct it in order to address it in a
curricular way (Dunphy 2007). Some authors, such as Sowder (1992), have already pointed
out that number sense is the following: (1) decomposing numbers naturally, (2) using
relationships between operations flexibly and creatively in problem solving, (3)
understanding the base ten positional number system, (4) estimating, and (5) giving meaning
to number and recognizing its magnitude. In the early ages, number sense involves the ability
to discriminate small quantities, subitization, cardinality, comparison of numerosity in
different sets, i.e., approaching numbers from three elements: counting, knowledge of
numbers, and numerical operations (Jordan et al. 2008). It is precisely from counting that the
possibility of carrying out the first additions and subtractions arises, using counting
techniques to solve them. These initial techniques used repeatedly provide an evolution
toward other more efficient processes (Cid et al. 2003). Researchers further emphasize that
effective number sense also involves composing numbers by reassembling parts into
strategically chosen wholes. For instance, when solving 8 + 6, a child may think of (8 +2) + 4
to make ten first and then reach fourteen. This example shows that meaningful part-whole
reasoning relies on both decomposition and composition (Carpenter et al. 1999).

The types of numbers used in school mathematics are natural, integers, rational and real.
The first of these, the natural numbers, are those that should be acquired in Primary Education,
while the rest will be understood during Secondary Education (Rico et al. 2008). In relation to
their meaning, some authors (Cid et al. 2003; Alcalde et al. 2014) point out up to six: numerical
sequence, cardinal, ordinal, symbolic, operational and measurement. In order to understand
the base ten positional number system, two stages must be addressed: (1) reading and writing
digits and (2) reading and writing numbers with two or more digits. These two stages present
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very different difficulties for pupils (Cid et al. 2003) and, in both cases, must be addressed after
oral arithmetic. Among the difficulties that may be encountered are: the place value of zero and
the relationships between the different orders. These difficulties could be accentuated if the task
children are exposed to involves a whole ten or not using decimal grouping at all (Salinas 2007).
Focusing on the category of recognizing numbers, it is important to design appropriate
activities that develop skills in recognizing the concept of number from a very early age and
enhance future understanding of mathematical concepts (Aisyah et al. 2024). This category
includes identifying, naming, and writing the symbol for any number. This category is found
within number identification, which is one of the most common units of analysis for number
sense in the primary years (Ghazali et al. 2021).

Some authors (Dehaene 2001; Nufiez 2017, Nelwan et al. 2022) argue that, alongside
number sense, there is approximate number sense. The latter allows the estimation of
magnitudes without the use of language or symbols, thus building the basis for the later
development of the number-symbol association. In fact, according to some authors (van
Hoogmoed and Kroesbergen 2018), estimation is even more important than determining the
actual number of elements within a visual stimulus. Approximate number sense is usually
developed through point estimation and quantity comparison tasks and can form different
strategies (Dietrich et al. 2015). It is also important to note that the development of number
sense is not only related to the ideas and concepts around numbers, but also on how they are
arrived at and what connections can be made (Anghileri 2006).

Number patterns have been highlighted in recent research as a number sense, which is a
key predictor of later arithmetic and algebraic reasoning; early sensitivity to repeating or
growing sequences supports children in noticing structure and developing more efficient
calculation strategies (e.g., Mulligan and Mitchelmore 2009; Mulligan et al. 2020).
Incorporating this strand therefore completes the framework used in the present study and
aligns it with contemporary evidence.

General Development Aspects and Content in Textbooks

The developmental needs of students also play a significant role in how mathematics content
should be presented in textbooks. Jordan et al. (2008) explored how children develop number
sense, a fundamental skill in early arithmetic that includes the ability to understand number
relationships and manipulate them flexibly. They argue that textbooks should be structured
in a developmentally appropriate way, allowing children to build on prior knowledge and
gradually develop both procedural fluency and conceptual understanding. This view is
supported by Mersin and Karabork (2021), who discuss how technological tools, such as
calculators and dynamic software, are distributed across grade levels to match students’
developmental stages. They highlight the importance of aligning educational content with
students’ cognitive development to maintain engagement and promote effective learning.
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Auliya and Widjajanti (2023) compared the structural organization of mathematics
textbooks from Singapore and Japan, focusing on how content is sequenced to aid student
learning. They found that Singaporean textbooks typically begin chapters with summaries of
prerequisite knowledge, followed by new concepts, examples, and exercises, while Japanese
textbooks often begin with illustrations and essential questions, followed by summaries and
enrichment activities. This approach aligns with Jordan et al. (2008) argument that a well-
organized curriculum that builds on prior knowledge is crucial for supporting cognitive
development. After analyzing the differences in content structure, visual aids, and teaching
strategies, Chegini et al. (2023) highlight the need for more integrated approaches to
developing critical thinking skills.

Representation in Mathematics Textbooks

The role of representations in fostering students’ mathematical understanding has been a key
focus in educational research. Hiebert and Carpenter (1992) suggest that incorporating
various representations in textbooks leads to more effective learning outcomes. They argue
that representations should align with the learning objectives and mathematical content to
help students grasp complex concepts and develop problem-solving skills. Lesh et al. (1987)
further support this idea, explaining that multiple representations allow students to explore
connections between different mathematical ideas, deepening their understanding of core
concepts. They emphasize the importance of activities that encourage students to translate
between different types of representations, such as visual and symbolic forms, to foster
flexibility in thinking and application.

Especially in first-grade mathematics education, the concept of “bundling in groups of
10” is crucial (Herzog et al. 2019). At this stage, helping learners understand numbers based
on units of ten forms is the foundation for comprehending number structures and serves as
the basis for future skills in calculation and problem-solving. For example, when numbers
are thought of in terms of bundles of ten, it becomes easier to break down and combine
numbers, making concepts like addition and subtraction more intuitive.

To effectively teach the concept of base ten, the use of visual representations in textbooks
is of utmost importance. Models such as blocks and beads, number lines, and diagrams help
students grasp the structure of numbers visually and intuitively. Furthermore, practice
exercises are essential. Beyond visual models, when students actively use the concept of base
ten during calculations and problem-solving exercises, it solidifies their understanding.
Practice exercises offer students opportunities to apply and reinforce their learning at their
own pace. Research has shown that when the concept of base ten is presented through various
methods in textbooks, students’ understanding of numbers deepens (Alkhateeb 2019).
Specifically, textbooks that incorporate diverse visual representations and hands-on activities
tend to help students grasp number concepts more effectively. On the other hand, textbooks
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that include fewer visual aids or representations may make it more difficult for students to
fully comprehend these concepts. This highlights the importance of selecting effective
representations in textbooks to enhance students’ understanding of number structures and
problem-solving abilities.

In general, a balanced inclusion of these different forms allows students to approach
mathematics from multiple angles, facilitating a more comprehensive understanding.
Similarly, a wide range of representations encourages critical thinking and deeper conceptual
understanding (Mersin and Karabork 2021). Conversely, reliance on symbolic
representations may limit students’ ability to develop critical thinking skills. Evidence from
higher-level courses points in the same direction: a comparative study of fifth-grade courses
conducted by Golafshani (2025) showed that Japanese textbooks offer richer images, multiple
formats of representation, and more open-ended tasks than their Canadian counterparts,

which encourages higher-level reasoning.
Methods

This research is conducted using a qualitative approach, with an exploratory and descriptive
character based on previously established categories and variables, which have been presented
and justified in the literature review section. The analysis focuses on the activities that are
centered on the numerical sense—specifically, those activities within each analyzed textbook
that are directly related to numbers and operations.

Sample

The object of the study in question is the comparison of two mathematics textbooks for the
first year of primary school from two different countries, Japan and Spain. The choice for the
comparison is not arbitrary, but the books most used at present in each of these countries are
selected. In Japan, the textbook analyzed was from the Tokyo Shoseki textbook series (Fujii
and Majima 2020), which has been identified as the most widely used textbook source in
Japan’s elementary mathematics curriculum (Watanabe 2024). In Spain, the textbook
publisher that sells the most copies at primary school level is Anaya, according to data
provided by the ISBN Agency (MEC 2020). This textbook is used in accordance with the new
legislation (Carvajal and de la Rosa 2022).

It should be noted that the Japanese book is organized in two volumes, the first of which
is shorter and focuses on the numbers from zero to ten, supported in a very clear way by
manipulative and graphic materials. The Spanish book is arranged in a single volume. Both

books increase in complexity as the contents and didactic units progress.
Instrument

For the analysis, we have developed an instrument (see Table 1) that unifies the criteria established

by the research team and facilitates the systematization of the research results (see Table 1).
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Table 1: Categories and Variables Used

Categories Variables
Cardinal
. Ordinal
Meaning
Measure

Code or meaningless

General development aspects and
content (Andrews and Sayers
2015; Carpenter et al. 1999;
Sowder 1992)

Systematic counting

Simple arithmetic

Decomposition of numbers in a natural way
Understanding of the base ten positional numbering system
Estimation

Writing numbers or number recognition

Quantity discrimination

Number patterns

Representation (Mainali 2021)

Symbolic

Verbal

Manipulative material
Graphics

When comparing textbook problems, the three elements of “meaning,

»

general

development aspects and content,” and “representation” are essential for promoting a deep

understanding of numbers and operations (Figure 1).

: f General Development
| Meaning /l Aspect and Content ]

Deep Mathematical
Understanding

[ Representation ]

Figure 1: Comparative Elements to Deep Understanding of Numbers and Operations

First, “Meaning” is crucial for fostering the ability to understand the meaning of numbers

and their connections with concrete situations. Second, “General development aspects and

content” organizes the foundational and advanced elements of mathematics learning,

providing a basis for problem-solving. This element aims to promote a flexible and creative

approach to problem-solving

by understanding the decomposition of numbers and the

relationships between operations. Finally, “representation” is vital for learners to express
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numbers and mathematical concepts in various ways, deepening their understanding. They
argue that a balanced inclusion of these different forms allows students to approach
mathematics from multiple angles, facilitating a more comprehensive understanding.

Each of the variables considered for each category is developed. For the category
“Meaning,” we will consider the variables cardinal, in the sense of against a quantity of objects;
ordinal, in the sense of ordinals; measure, when there is a relationship a magnitude; and code or
meaningless, when there is no context to link the number to any of the three previous variables,
for example, to present the spelling of the number or to perform certain operations.

The General development aspects and content category are an adaptation of the categories
of FoNS (Andrews and Sayers 2015), along with some of the categories previously considered
in the work of Carpenter et al. (1999) and Sowder (1992). These are detailed as follows:

=  Systematic counting (Andrews and Sayers 2015). Counting systematically, both
forwards and backwards, and from arbitrary starting points. In this variable, the
considerations of Andrews and Sayers (2015) on learning the one-to-one
correspondence between the name of a number and the quantity it represents have
been incorporated, without attending to the variable Relating number to quantity,
by taking the textbook and not the use that can be made of it.

= Simple arithmetic (Andrews and Sayers 2015). Perform simple addition and
subtraction operations. Jordan et al. (2008) consider this same category, called
operations with numbers.

=  Decomposing numbers in a natural way (Carpenter et al. 1999). We consider a particular
case of the previous category when a number is decomposed into two or more parts.

* Understanding of the positional number system in base ten (Sowder 1992).
Understanding of place value. In addition, the presentation of tens and ones is also
taken into account.

=  Estimation (Andrews and Sayers 2015). Estimating either the size of a set or an object

* Number writing or number recognition (Andrews and Sayers 2015). Identify a
particular number symbol from a collection of number symbols and name a number
when shown its symbol.

*  Quantity discrimination (Andrews and Sayers 2015). Compare magnitudes and use

language such as “greater than” or “less than.”

Initially, the variable number patterns (Andrews and Sayers 2015) were considered but were
not found in either textbook. For this reason, it will not appear in the results of this article.
Finally, the representation is taken from the organization provided by Mainali (2021),
excluding the algebraic register, as it does not take place at the educational stage of the analysis
carried out. These variables are symbolic, the syntax and semantics of mathematics; verbal,

spoken words; manipulative material, elements such as arithmetic bars, base ten blocks, etc.,



ARNAL-PALACIAN ET AL.: NUMBER SENSE IN JAPANESE AND SPANISH TEXTBOOKS

when they are presented explicitly; graphical, including images, diagrams, coordinate planes,
and other figurative representations. These representations can be identified uniquely and also
in relation to each other. These categories seek to connect how the curriculum is written within
textbooks and the opportunity to structure number sense (Figure 2).

[ Written Curriculum (Textbooks) J

Symbolic/Visual/Manipulative/Contextual
(How numbers are treated.)

4

Meaning Dimension
Cardinal/Ordinal/Measure/QOperational

[ Representation Dimension }

(Which meanings of numbers are addressed)

4

[ Developmental Structuring Dimension J
(

Sequencing/Progression/Task Clustering
How content is sequenced and organized)

4

[ Opportunity for Structuring Number Sence J

Figure 2: Diagram Showing the Logical Relationships Between the Analytical
Categories and Linking the Study to the Written Curriculum

Analysis Procedure

The process followed for this analysis is presented in this section. First of all, the research
team discussed the categories and did a first pilot test, based on randomly selected activities,
to check their functionality and fit with the characteristics of the activities to be analyzed.
Once the instrument was adjusted, especially in the category “General development aspects
and content,” the analysis of both books by chapters was started. Each chapter was divided
into fragments. These fragments are precisely the unit of analysis used in this study. In this
work, a fragment is understood to be each of the tasks, whether examples or proposed
exercises, set out in each of the chapters (see Figures 3 and 4).

. o

Circle the items. \a,

(D The first 3 cars from the front.

[lels)|

Al AT AT AT AT A

’ (2 The 5th car from the front.

ettt ts

Figure 3: Two Examples of Fragments from the Analyzed Japanese Textbook

Source: Fujii and Majima 2020
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Figure 4: Two Examples of Fragments from the Analyzed Spanish Textbook
Source: Carvajal and de la Rosa 2022

The analysis is rigorous and systematic: each chapter is analyzed separately by three
members of the research team, and the researcher who does not participate in the analysis
reviews the contributions of the other three, pointing out the discrepancies found for later
analysis by the whole research team. In this way, we ensure that each activity is analyzed by
three researchers, and the criteria selected for the results of the research are unified. Once all
discrepancies have been identified, there is a meeting between the four members of the
research team to discuss the identification of the variables where discrepancies exist. This was
repeated ten times for the analysis of the Japanese textbook, once for each of the sets of
fragments into which the textbook was separated; and twelve times for the Spanish textbook.
This resulted in complete agreement on the coding by the entire research team. Figure 5 and
Table 2 present an example of the coding of an analyzed fragment.

&Q How many more w are there than a ?

2, ‘ ‘ Answer fish
Figure 5: Example of a Fragment and Its Corresponding Encoding
Source: Fujii and Majima 2020
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Table 2: Example of Coding the Fragment Shown in Figure 5

Categories Variables
Meaning Cardinal
Counting

General development aspects and . .. . .
Meaning to number and recognition of its magnitude
content (Andrews and Sayers 2015;

Numb i
Carpenter et al. 1999; Sowder 1992) umbers operation

Write numbers

Symbolic
Representation (Mainali 2021) Graphics

Manipulative materials

This resulted in the categories of FoNS, the decomposing numbers in a natural way
(Carpenter et al. 1999), and understanding of the positional number system in base ten
(Sowder 1992). In addition, each fragment analyzed is accompanied by an identification
sheet, which contains information specific to the book, such as school grade, didactic unit,
page, and task number.

Results

The number of fragments analyzed is 527, of which 299 correspond to the Spanish book and
229 to the Japanese book. The results obtained for each of the categories: meaning, general
development aspects, content, and representations are presented in the following sections.

Meaning of Number

The category of number meaning has been considered in all fragments with a single variable
assigned. For this reason, the number of fragments analyzed coincides with the number of
identifications of the meaning of the number. The analysis of the textbooks reveals that in
the work with natural numbers in the first year, in both textbooks analyzed, cardinal meaning

and no meaning predominate in a good number of fragments (see Table 3).

Table 3: Frequency of the Variables Associated with the Category “Meaning of the Number”

Cardinal Ordinal Measure Meaningless Total
Spanish 146 (48.8%) 6 (2.0%) 0 (0.0%) 147 (49.2%) 299
Japanese 133 (58.1%) 9 (3.9%) 2 (0.9%) 85 (37.1%) 229

Note: Percentages are shown in parentheses.

The meaning of number as a cardinal is presented fairly uniformly throughout the
course, with a slightly higher presence at the beginning of the course in both countries. While
in the Japanese textbook analyzed this cardinality is considered without additional
information in the hope of being able to establish comparisons between sets, in the case of
the Spanish textbook analyzed, it is accompanied from the beginning by the spelling of the
number (see Figure 6).
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Figure 6: First Fragment Analyzed in Each of the Two Textbooks
Source: (Left) Fujit and Majima 2020; (Right) Carvajal and de la Rosa 2022

A single meaning, or lack thereof, is identified in all fragments, with the exception of
one fragment from the Japanese textbook analyzed, in which cardinal or ordinal meaning is
addressed in the same task (Figure 7).

4 Look at the picture and find the answers. )

@ How many people are lined up?

@ From the front, what position in the line is Yuka?

[Front

l,,,. | _Pasd g 1B bt w

Figure 7: Ordinal and Cardinal Meaning in the Japanese Textbook
Source: Fujii and Majima 2020

In fact, the meaning of ordinal in both books is very scarce. It appears only six times in the
Spanish textbook analyzed and nine times in the Japanese one. The meaning of measure is almost
non-existent. It is only found in the Japanese textbook analyzed on two occasions (Figure 8).

Number line

I§ |14 ||5 ||6 |:7 IFS I.q 2[0

Figure 8: Meaning of Measurement in the Japanese Textbook
Source: Fujii and Majima 2020
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In addition, it is worth mentioning the high percentage of fragments in which the natural
number has no meaning, as tasks are presented without any kind of context, despite the age
of the target students. In the Spanish textbook analyzed, this type of fragment is presented
49% of the time, while in the Japanese textbook analyzed it corresponds to 37% of the
fragments analyzed (see Figure 9).

a Calculate the following.

® 9+5 2 8+4 ® 7+6
® 8+17 ® 7+5 ® 9+8
D 6+5 ® 8+8 @ 9+7

Figure 9: Presentation of the Meaningless Number
Source: (Top) Fujii and Majima 2020; (Bottom) Carvajal and de la Rosa 2022

General Development Aspects and Content

Another of the categories studied corresponds to the mathematical content present in the
fragment. In this case, most of the fragments contain more than one mathematical content.
For this reason, Table 4 presents the absolute frequency that appears in every general
development aspect and content together with the percentage of the total number of
fragments for each textbook, thus attempting to provide two pieces of information.

Although the fragments promoting counting appear throughout the textbook, in both
countries, their frequency is higher at the beginning of the textbook. Later on, these counting
activities give way to one-digit operations, followed by an understanding of the positional
base ten number system and ending with two-digit operations. This means that the tasks of
decomposition of a number and quantity discrimination have little presence, and those of
estimation are almost non-existent.

Comparing both textbooks, it can be observed that the presence of writing numbers or
number recognition is much higher in the Spanish textbook analyzed, more than 14%, while
in the Japanese textbook analyzed there is a greater number of fragments which require the
performance of numerical operations or the decomposition of a number, more than 7% and

800 higher respectively.
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Table 4: Frequencies and Percentages of the Variables Associated

with the Category “General Development Aspects and Content”

Syst. Simple Decomp. of | Underst. of Estim. Writing | Quantity
Counting | Arithmetic | Numbers | the Base Ten Num. Discrim.
Spain 109 137 19 97 1 224 33
(36.5%) (45.8%) (6.4%) (32.4%) (0.3%) (74.9%) (11%)
83 121 33 48 0 138 23
Jpan | gy | (5300 | (asee) | @) (0%) | (60.5%) | (10.1%)
Total 192 258 52 145 1 362 56
(36.4%) (49%) (9.9%) (27.5%) (0.2%) (68.7%) | (10.6%)

In the first part of the Spanish textbook analyzed, systematic counting tasks are closely
related to writing tasks (Figure 10). Later on, these tasks start to be linked, in addition, to the
performance of the first simple arithmetic (Figure 11). This is particularly noticeable in
Spanish textbook analyzed.

3

"A‘L.‘ e,qz -‘-Hz'ﬁ-

L I

Figure 10: Fragment of Systematic Counting and Number Writing in the Spanish Textbook Analyzed
Source: Carvajal and de la Rosa 2022
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Figure 11: Fragment of Systematic Counting, Simple Arithmetic, and Number Writing in the Spanish Textbook Analyzed
Source: Carvajal and de la Rosa 2022
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In the case of the Japanese textbook analyzed, simple arithmetic is not so often linked to
systematic counting but is considered a pre-task to be performed. Most of these tasks are presented
as the reproduction of flashcards that are currently being used by students (Figure 12).

- Arrange the flash cards and think.

What math | Which cards
sentence is on have the
the[ )7 answer 4?

Since it is

under the

10—-2 g

card... If you look at
the cards that

Try to find
other cards.

Figure 12: Fragment from Number Operations in the Japanese Textbook Analyzed
Source: Fujii and Majima 2020

In both textbooks, simple arithmetic with one-digit numbers is presented in addition and
subtraction problems after sufficient familiarity with them (Figure 13).

m There are 5 red flowers.
There are 8 white flowers.

How many flowers are there altogether?

-
2 En una tienda habia 56 disfraces y llegaron

14 mas. éCudntos disfraces hay ahora?

Figure 13: Fragments with Simple Arithmetic Presented Through an Additive Problem
Source: Top (Fujii and Majima 2020); Bottom (Carvajal and de la Rosa 2022)
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While in the Spanish textbook analyzed, at the same time that the positional decimal
system is presented, different operations are introduced, mainly using the addition algorithm
(Figure 14), in the case of the Japanese textbook analyzed, the operations are based on the
decomposition of one or both addends to bring them closer to each of the complete tens

(Figure 15).

Figure 14: Fragment in Which the Addition Algorithm is Used in the Spanish Textbook
Source: Carvajal and de la Rosa 2022

=
4 Think about how to calculate. )

® 25+3 e
o 5+3
:// 20 5
A o AN
3 s W\
5|
EEN» 25+3=
@ 28-3 prs
1 /\ 8—-3
Mi 20 8
[
s 2 @
—J Riku Shiho
&)
=
EER> 28-3=

Figure 15: Fragment in Which an Addition Is Performed Using the Decomposition in the Japanese Textbook Analyzed
Source: Fujii and Majima 2020
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Representation Systems

As in the previous category, there are fragments with more than one representation. For this
reason, Table 5 shows the absolute frequency with which each representation appears,
together with the percentage of the total number of fragments for each textbook , in order to
observe its representativeness in relation to the total.

The analysis of the two textbooks reveals that the work on arithmetic is mostly presented
in a symbolic register. In fact, almost 90% of the fragments analyzed present a number in this
register of representation. As in the previous case, different types of registers are presented
simultaneously for the same fragment (see Table 5).

Table 5: Frequencies and Percentages of the Variables
Associated with the Category “Representation”

Symbolic Verbal Manzpulfztzve Graphics
Material
Spanish 272 (91%) 42 (14%) 2 (0.7%) 103 (34.4%)
Japanese 200 (87.7%) 38 (16.7%) 47 (20.6%) 130 (57%)
Total 472 (89.6%) 80 (15.2%) 49 (9.3%) 233 (44.2%)

In the case of the Japanese textbook analyzed, with the exception of the first fragments
presenting the natural numbers, practically all of them contain a symbolic register.
Sometimes alone (Figure 16) and in other cases, accompanied by other representational
registers, such as the graph (Figure 17).

Figure 16: Fragment from the Japanese Textbook Analyzed Where Symbolic Registration Is Practiced
Source: Fujii and Majima 2020
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There are 6 eggs.
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Figure 17: The Symbolic Register Is Accompanied by the Graphic Register in the Japanese Textbook
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Source: Fujii and Majima 2020

A similar situation occurs with the Spanish textbook analyzed, where more than 91% of
the fragments contain a symbolic register (Figure 18). In this case, it is present from the first
moment in this register, although it is true that in a third of the fragments it is accompanied
by the graphic register (Figure 19).

Figure 18: Fragment from the Spanish Textbook Where Symbolic Registration Is Practiced
Source: Carvajal and de la Rosa 2022

Figure 19: The Symbolic Register Is Accompanied by the Graphic Register in the Spanish Textbook
Source: Carvajal and de la Rosa 2022
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While in the Japanese textbook analyzed it is relatively common to find tasks presented in
the graphic register accompanied by manipulative materials (Figure 20), in the case of the Spanish
textbook analyzed the manipulative register is practically residual, only two fragments contain it
(Figure 21). It is important to mention here that in Japan, students who use this textbook have the
manipulative material at their disposal and use it whenever it appears in the activity. In contrast,
in the Spanish textbook analyzed it is only visual in most of the exercises, and the manipulative
equivalent is not available, so students who use it will not be accustomed to using them.

© Let's Find the Same Number of Pieces

L J WMo (A X2 X}
o - s ou 5 a0 a8 a4
sl & & @ & e x P
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Figure 20: The Graphic Register Is Accompanied by the Manipulative Materials in the Japanese Textbook Analyzed
Source: Fujii and Majima 2020

Figure 21: The Symbolic Register Is Accompanied by the Manipulative Materials in the Spanish Textbook Analyzed
Source: Carvajal and de la Rosa 2022
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In the case of the verbal register, we considered those where the words were sufficiently
relevant, for example, the instruction to verbalize some aspect of the student’s resolution of
the problem. We have not taken into account those statements that could be read by the
teacher and where the student would receive the information orally (see Figure 22).

What is happening? f

Ve Wa Y
®O0®
& o
b . b
O OeL

) 7 W
Figure 22: Fragment Where the Verbal Register Appears
Source: Top (Fujit and Majima 2020); Bottom (Carvajal and de la Rosa 2022)

Discussion and Conclusion

A key distinction between the two textbooks is the emphasis on different mathematical
processes. Spanish textbook analyzed place greater focus on number writing or number
recognition (74.9%) than Japanese textbook analyzed (60.5%), indicating an emphasis on
numeracy skills and numerical notation. Conversely, Japanese textbook analyzed include
more exercises related to number decomposition (14.5%) and simple arithmetic (53.1%),
emphasizing an understanding of number structures and relationships before procedural
fluency.

The introduction of simple arithmetic also differs. The Spanish textbook analyzed often
presents systematic counting tasks alongside number writing and then gradually integrates
basic operations. In contrast, the Japanese textbook analyzed treats simple arithmetic as
independent pre-tasks, often using structured methods such as flashcards. Moreover, while
Spanish textbook analyzed introduces addition and subtraction via direct algorithms, Japanese
textbook analyzed employs number decomposition techniques, breaking numbers into tens
and ones to facilitate computation. In this same sense, Vicente et al. (2024) show that even word
problems in recent Spanish textbooks tend to lack semantic variety and realistic contexts; most
are one-step, routine arithmetic questions with few schematic aids. Their dataset, together with
the results achieved from the textbook analyzed in this study, confirms that Spanish textbooks
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still under-exploit contextualized tasks for meaning making. This difference reflects Japan’s
educational philosophy, which prioritizes conceptual understanding and problem-solving over
direct procedural instruction. This focus on decomposition is strongly linked to the use of base
ten, which deepens the understanding of the number (Alkhateeb 2019). Similar was the case in
Cheng and Wang’s (2012) study where Chinese textbooks paid more attention to the
connection between number sense and operation than American textbooks. In our case, the
Japanese textbook analyzed is more aligned with the Chinese textbooks from that study, while
the Spanish textbook analyzed is more similar to the American ones. This difference between
the two books analyzed could be one of the reasons why Japanese students perform better than
Spanish students in international tests (OECD 2023).

Both textbooks predominantly use symbolic representation, demonstrating a common
reliance on numerical symbols in early arithmetic instruction. However, a notable difference
lies in the integration of visual and manipulative materials. Japanese textbook analyzed
incorporate them significantly, while their presence in Spanish textbook analyzed is minimal.
This suggests a preference for multi-representational learning approaches in Japan.

The frequent use of visual models, such as base ten blocks and diagrams, in Japanese
textbook analyzed aligns with research emphasizing the role of visual aids in fostering
conceptual understanding (Alkhateeb 2019; Hiebert and Carpenter 1992). The minimal
presence of manipulative materials in Spanish textbook analyzed implies a stronger
expectation for students to develop number sense (Figure 2) primarily through symbolic and
verbal interactions rather than hands-on exploration. Furthermore, the type of representation
presented could affect whether or not a particular meaning of the number appears. This
difference highlights Japan’s emphasis on concrete-to-abstract learning progressions, which
may better support the transition from intuitive number concepts to formal arithmetic skills.

Regarding applications for mathematics education, Spanish textbook analyzed focus on
presenting students how to write numbers and perform calculations, helping them develop
strong numerical processing skills early on. The structured practice in writing numbers or
number recognition and following set procedures makes it easier for students to gain
accuracy and fluency in basic calculations, but not in their understanding. On the other hand,
the Japanese textbook analyzed emphasizes understanding mathematical concepts by
breaking numbers into smaller parts and introducing ideas step by step. This could have an
impact on improving their problem-solving skills. These differences reflect distinct
educational priorities, showing the need for a balanced approach that combines both
procedural fluency and conceptual understanding.

Implementation Implications

We recommend that teachers who follow these analyzed textbooks adhere to the following
country-specific guidelines. The analyzed textbook presents arithmetic symbolically in 91% of
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the tasks, but combines it with concrete materials in only 0.7%. Teachers should provide a visual
or manipulative model (e.g., ten frames, base ten blocks) for each new symbolic exercise even
if the textbook does not provide one, emulating the richer rate of 20.6% of manipulatives found
in Japan. The use of manipulatives significantly improves students’ performance in
mathematics, specifically in understanding numerical meaning, compared to traditional
educational approaches, by making ideas tangible and visually explicit (Ahmad and Siller 2024).

Japanese textbooks, where there is less emphasis on writing tasks and algorithmic fluency
(60.5% in the Japanese book analyzed compared to 74.9% in the Spanish book analyzed),
could be supplemented by the teacher with short daily exercises in handwriting and vertical
addition. Given that Japanese textbooks already devote 14.5% of their content to the
structured decomposition of numbers, more than double that of the Spanish textbook
analyzed, teachers could integrate similar “divide and make ten” activities to encourage
flexible mental calculation, as this is currently lacking. Taken together, these adjustments
would align procedural fluency with deep number sense and thus fulfill the document’s
stated goal of improving students’ mathematical learning experiences.

Furthermore, the total absence of numerical patterns and the near absence of estimation
in the two textbooks analyzed highlight the problem already detected by Sayers et al. (2021)
in Swedish textbooks. These authors have already pointed out that the omission of estimation
seems to be problematic as a determinant of subsequent arithmetic competence, especially in
novel situations, where the diagnosis of children at risk of subsequent mathematical
difficulties would be affected. Given these omissions in the two textbooks analyzed, teachers
who use them should consider creating their own presentations outside of the textbooks used.

Given that textbooks have a major influence on educational practice in both countries:
Spain (Braga Blanco and Belver Dominguez 2016) and Japan (Textbook Research Center
2024) and on student learning (Lépez Gonzilez et al. 2015), studies of this type can contribute
to future lines of improvement, both in teaching practice when using these textbooks and in
reflecting on possible changes to them. It is important to remember that children’s activities
are the most important part of the learning process (Aisyah et al. 2024); without activities,

there is no learning.
Follow-Up Studies

This study is limited to a single Japanese textbook and a single Spanish first-grade textbook.
Although they are the most widely used in each country, in order to draw reliable cross-
national conclusions, future research should analyze a larger sample of textbooks, considering
different editions. Since only student pages were examined, excluding teachers’ guides, digital
resources, and classroom representation, it would be useful to continue this research in this
direction, to determine what learning benefits, if any, these books produce. Finally, the
qualitative coding depended on researcher judgments, meaning alternative definitions of
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number-sense elements might yield different interpretations. In addition, future research
should focus on classroom observation when these textbooks are used and subsequent

interviews with teachers.
Acknowledgments

The first author belongs to the S60_23R “Investigacion en Educacién Matemdtica” Research
Group in Aragén-Spain.

Al Acknowledgment

Generative Al or Al-assisted technologies were not used in any way to prepare, write, or
complete essential authoring tasks in this manuscript. The authors confirm that they are the
sole authors of this article and take full responsibility for the content therein, as outlined in
COPE recommendations.

Informed Consent

The authors declare that informed consent was not required as there were no human
participants involved.

Conflict of Interest

The authors declare that there is no conflict of interest.

REFERENCES

Ahmad, Sagheer, and Hans-Stefan Siller. 2024. “Investigating the Effect of Manipulatives on
Mathematics Achievement: The Role of Concrete and Virtual Manipulatives for
Diverse Achievement Level Groups.” Journal on Mathematics Education 15 (3): 979-
1002. https://doi.org/10.22342/jme.v15i3.pp979-1002.

Aisyah, Siti, Akhmad Riandy Agusta, Viona Santika, Yudhita Dwi Patriamurti, and Salta Virgaria
Princess. 2024. “Teacher’s Learning Strategy for Recognizing the Children’s Concept of
Numbers.” e-Chief Journal: Early Childhood and Family Parenting Journal 4 (1): 30-41.
https://ppjp.ulm.ac.id/journals/index.php/e-chief/article/view/12226/7649.

Alcalde, Manuel, Imaculada Pérez, and Gil Lorenzo. 2014. Los Niimeros Naturales en el Aula de
Primaria [Natural Numbers in the Primary School Classroom]. Universitat Jaume 1.

Alkhateeb, Mohammad. 2019. “Multiple Representations in 8th Grade Mathematics Textbook
and the Extent to Which Teachers Implement Them.” International Electronic Journal
of Mathematics Education 14 (1): 137-145. https://doi.org/10.12973/iejme/3982.


https://urldefense.com/v3/__https:/doi.org/10.22342/jme.v15i3.pp979-1002__;!!D9dNQwwGXtA!XUkYUSfQCVh2NaZLo0t_qu24jR3cyhdRBjrJCLHZy0UyryYb1o_E007MwKjq-6fvErOpVzAONteeIzHvLvLFDIc$

THE INTERNATIONAL JOURNAL OF SCIENCE, MATHEMATICS AND TECHNOLOGY LEARNING

Andrews, Paul, and Judy Sayers. 2015. “Identifying Opportunities for Grade One Children to
Acquire Foundational Number Sense: Developing a Framework for Cross Cultural
Classroom  Analyses.” Early Childhood Education Journal 43: 257-267.
https://doi.org/10.1007/5s10643-014-0653-6.

Anghileri, Julia. 2006. “Scaffolding Practices That Enhance Mathematics Learning.” Journal of
Mathematics Teacher Education 9: 33-52. https://doi.org/10.1007/s10857-006-9005-9.

Aragén-Mendizdbal, Estibaliz, Manuel Aguilar-Villagran, José I. Navarro-Guzmadn, and
Richard Howell. 2017. “Improving Number Sense in Kindergarten Children with
Low Achievement in Mathematics.” Annals of Psychology 33 (2): 311-318.
https://doi.org/10.6018/analesps.33.2.239391.

Arnal-Palacidn, Monica, Soffa Lépez de Nava-Tapia, and Nuria Begué. 2023. “Andlisis de
Problemas Aditivos en Libros de Texto de Educacién Primaria en México” [Analysis
of Addition Problems in Primary School Textbooks in Mexico]. Revista de Investigacion
en Educacion 21 (2): 192-207. https://doi.org/10.35869/reined.v21i2.4599.

Auliya’, Khilyatul, and Djamilah Bondan Widjajanti. 2023. “Singaporean and Japanese Maths
Textbooks: Character, Structure, and Content.” Mosharafa: Jurnal Pendidikan
Matematika 12 (1): 155-168. https://doi.org/10.31980/mosharafa.v12i1.764.

Braga Blanco, Gloria, and José Luis Belver Dominguez. 2016. “El Andlisis de Libros de Texto:
una Estrategia Metodoldgica en la Formacién de los Profesionales de la Educacién”
[Textbook Analysis: A Methodological Strategy in the Training of Education
Professionals].  Revista ~ Complutense de  Educacion 27 (1): 199-218.
https://doi.org/10.5209/rev_RCED.2016.v27.n1.45688.

Campbell-Phillips, Sharon. 2020. “Education and Curriculum Reform: The Impact They
Have on Learning.” Budapest International Research and Critics in Linguistics and
Education (BirLE)-Journal 3 (2): 1074-1082. https://doi.org/10.33258/birle.v3i2.1036.

Carpenter, Thomas P., Elizabeth Fennema, Megan L. Franke, Linda Levi, and Susan B.
Empson. 1999. Children’s Mathematics: Cognitively Guided Instruction. Heinemann.

Carvajal, Ana 1., and Lucia I. de la Rosa. 2022. Matemadticas 1: Primaria, Operacion Mundo
[Mathematics 1: Primary, Operation World]. Anaya.

Chegini, Narges, Marzieh Dehghani, Keyvan Salehi, and Sogol Yazdankhoo. 2023. “A
Comparative Study of Teaching Critical Thinking in Japanese and Iranian Third-
Grade Mathematics Textbooks.” Iranian Journal of Comparative Education 6 (2): 2371—
2402. https://doi.org/10.22034/1JCE.2022.331774.1398.

Cheng, Qiang, and Jian Wang. 2012. “Curriculum Opportunities for Number Sense
Development: A Comparison of First-Grade Textbooks in China and the United
States.” International Journal for Mathematics Teaching & Learning 13: 1-52.
hteps://eric.ed.gov/?id=EJ970700.


https://doi.org/10.6018/analesps.33.2.239391
https://eric.ed.gov/?id=EJ970700

ARNAL-PALACIAN ET AL.: NUMBER SENSE IN JAPANESE AND SPANISH TEXTBOOKS

Cid, Eva, Juan D. Godino, and Carmen Batanero. 2003. Sistermas Numeéricos 'y su Diddctica para
Maestros [Numerical Systems and Their Teaching for Teachers]. Universidad de Granada.

Cockcroft, Wilfred H. 1982. Mathematics Counts. HM Stationery Office.

Conejo, Laura, and Tomds Ortega. 2014. “Las Demostraciones de los Teoremas de Continuidad
en los Libros de Texto para Alumnos de 17-18 Afos Correspondientes a las Tres
Ultimas Leyes Educativas Espafiolas” [Proofs of Continuity Theorems in Textbooks for
17-18 Year Old Students Corresponding to the Last Three Spanish Education Laws].
Niimeros 87: 5-23. https://scpmluisbalbuena.org/revista_numeros/087/.

Dehaene, Stanislas. 2001. “Précis of the Number Sense.” Mind & Language 16 (1): 16-36.
hteps://doi.org/10.1111/1468-0017.00154.

Dietrich, Julia F., Stefan Huber, and Hans-Christoph Nuerk. 2015. “Methodological Aspects to
Be Considered When Measuring the Approximate Number System (ANS)—A Research
Review.” Frontiers in Psychology 6: 295. https://doi.org/10.3389/fpsyg.2015.00295.

Dunphy, Elizabeth. 2007. “The Primary Mathematics Curriculum: Enhancing Its Potential
for Developing Young Children’s Number Sense in the Early Years at School.” Irish
Educational Studies 26 (1): 5-25. https://doi.org/10.1080/03323310601125088.

Fan, Lianghuo, and Yan Zhu. 2000. “Problem Solving in Singaporean Secondary Mathematics
Textbooks.” Mathematics Educator 5 (1-2): 117-141. http://eprints.soton.ac.uk
/id/eprint/174415.

Ferndndez-Ahumada, Elvira, Natividad Adamuz-Povedano, Jesis Montejo-Gdmez, and
Enrique Martinez-Jimenez. 2023. “Identifying Components of Number Sense in the
Teaching Practices of First Year of Primary Education: A Case Study.” In Conference:
Thirteenth Congress of the European Society for Research in Mathematics Education
(CERME13), Budapest, Hungary, February 15-19, 2023. Alfréd Rényi Institute of
Mathematics; ERME.

Fujii, Toshiakira, and Hideyumi Majima. 2020. New Mathematics for Elementary School. 1st ed.
Shoseki.

Gersten, Rusell, Nancy C. Jordan, and Jonathan R. Flojo. 2005. “Early Identification and
Interventions for Students with Mathematics Difficulties.” Journal of Learning
Disabilities 38 (4): 293-304. https://doi.org/10.1177/00222194050380040301.

Ghazali, Munirah, Rosmawati Mohamed, and Zainun Mustafa. 2021. “A Systematic Review
on the Definition of Children’s Number Sense in the Primary School Years.” Eurasia

Journal of Mathematics, Science and Technology Education 17 (6): em1968.
https://doi.org/10.29333/ejmste/10871.

Golafshani, Nahid. 2025. “Comparative Analysis of Content, Organization, and Presentation
of Mathematical Concepts in Canadian and Japanese Grade Fifth Textbooks.”

Journal of Research in Science, Mathematics and Technology Education 8 (1): 19-40.
https://doi.org/10.31756/jrsmte.812.


http://eprints.soton.ac.uk/
https://www.amazon.es/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Toshiakira+Fujii&search-alias=stripbooks
https://www.amazon.es/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Hideyuki+Majima&search-alias=stripbooks

THE INTERNATIONAL JOURNAL OF SCIENCE, MATHEMATICS AND TECHNOLOGY LEARNING

Herzog, Moritz, Antje Ehlert, and Annemarie Fritz. 2019. “Development of a Sustainable Place
Value Understanding.” In International Handbook of Mathematical Learning Difficulties,
edited by Annemarie Fritz, Vitor Geraldi Haase, and Pekka Résanen. Springer.

Hiebert, James, and Thomas P. Carpenter. 1992. “Learning and Teaching with
Understanding.” In Handbook of Research on Mathematics Teaching and Learning,
edited by D. A. Grouws. Macmillan.

Incikabi, Semahat, Musa Sadak, and Lufti Incikabi. 2023. “Identifying Mathematical Literacy
Demands in Turkish, Singaporean and Australian Textbooks.” Acta Educationis
Generalis 13 (1): 147-165. https://doi.org/10.2478/atd-2023-0008.

Jordan, Nancy C., Joseph Glutting, and Chaitanya Ramineni. 2008. “A Number Sense
Assessment Tool for Identifying Children at Risk for Mathematical Difficulties.” In
Mathematical Difficulties, edited by Ann Dowker and Gary D. Phye. Academic Press.

Lesh, Richard, Thomas Post, and M. Behr. 1987. “Representations and Translations Among
Representations in Mathematics Learning and Problem Solving.” In Problems of
Representation in the Teaching and Learning of Mathematics, edited by C. Janvier.
Lawrence Erlbaum Associates.

Lépez Gonziélez, Elena Marifa, Ana Cristina Guerrero, José Carrillo Ydfiez, and Luis Carlos
Contreras Gonzalez. 2015. “La Resolucion de Problemas en los Libros de Texto: un
Instrumento para su Andlisis” [Problem Solving in Textbooks: A Tool for Analysis].
Avances  De  Investigacion ~ En  Educacion ~ Matemdtica  8:  73-94.
https://doi.org/10.35763/aiem.v1i8.122.

Mainali, Bhesh. 2021. “Representation in Teaching and Learning Mathematics.” International
Journal of Education in Mathematics, Science, and Technology (IIEMST) 9 (1): 1-21.
https://doi.org/10.46328/ijemst.1111.

MEC. 2020. Panordmica de la Edicion Espaiiola de Libros 2019: Andlisis Sectorial del Libro
[Overview of the 2019 Spanish Book Market: Sectoral Analysis of the Book Industry].
Catélogo de publicaciones del Ministerio.

MEFP (Ministerio de Educacién y Formacidn Profesional). 2022. Real Decreto 157/2022, de 1
de marzo, por el que se establecen la ordenacion y las enseiianzas minimas de la Educacion
Primaria [Royal Decree 157/2022, Dated March 1, Establishing the Structure and
Minimum  Curriculum  Standards  for  Primary  Education]. MEFP.
https://www.boe.es/eli/es/rd/2022/03/01/157/con.

Mersin, Nazan, and Mehmet Akif Karabork. 2021. “The Comparison of Math Textbooks in
Turkey and Singapore in Terms of Technology Integration.” International Journal of
Curriculum — and  Instruction 13 (1):  5§52-573.  https:/ijci.net/index.php
NJCl/article/view/5S5S.

MEXT (Ministry of Education, Culture, Sports, Science and Technology). 2018. Elementary School
Curriculum Guidelines. MEXT. https://www.mext.go.jp/content/1413522_001.pdf.


https://ijci.net/index.php

ARNAL-PALACIAN ET AL.: NUMBER SENSE IN JAPANESE AND SPANISH TEXTBOOKS

Monterrubio, Maria C., and Tomds Ortega. 2009. “Creacién de un Modelo de Valoracién de
Textos Matemdticos: Aplicaciones” [Development of a Model for Evaluating
Mathematical Texts: Applications]. In Investigacion en Educacion Matemdtica XIII,
edited by M. J. Gonzilez, M. T. Gonzilez, and J. Murillo. SEIEM.

Mulligan, Joanne, and Michael Mitchelmore. 2009. “Awareness of Pattern and Structure in
Early Mathematical Development.” Mathematics Education Research Journal 21: 33—
49. https://doi.org/10.1007/BF03217544.

Mulligan, Joanne, Gabrielle Oslington, and Lyn English. 2020. “Supporting Early Mathematical
Development Through a Pattern and Structure’ Intervention Program.” ZDM
Mathematics Education 52: 663-676. https://doi.org/10.1007/s11858-020-01147-9.

Nelwan, Michel, Ilona Friso-van den Bos, Constance Vissers, and Evelyn Kroesbergen. 2022. “The
Relation Between Working Memory, Number Sense, and Mathematics Throughout
Primary Education in Children With and Without Mathematical Difficulties.” Child
Neuropsychology 28 (2): 143-170. https://doi.org/10.1080/09297049.2021.1959905.

Nuiiez, Rafael E. 2017. “Is There Really an Evolved Capacity for Number?” Trends in Cognitive
Sciences 21 (6): 409-424. https://doi.org/10.1016/j.tics.2017.03.005.

OECD (Organisation for Economic Co-Operation and Development). 2005. Definition and
Selection of Key Competencies: Executive Summary. OECD. https://www.deseco.ch
/bfs/deseco/en/index/03/02.parsys.78532.downloadList.94248.DownloadFile.tmp/20
05.dscexecutivesummary.sp.pdf.

OECD (Organisation for Economic Co-Operation and Development). 2023. PISA 2022
Assessment and Analytical Framework. OECD. https://doi.org/10.1787/dfe0bf9c-en.

O’Keefte, Lisa, and John O’Donoghue. 2015. “A Role for Language Analysis in Mathematics
Textbook Analysis.” International Journal of Science and Mathematics Education 13 (3):
605-630. https://doi.org/10.1007/s10763-013-9463-3.

Pepin, Birgit, and Linda Haggarty. 2001. “Mathematics Textbooks and Their Use in English,
French and German Classrooms: A Way to Understand Teaching and Learning
Cultures.”  Zentralblatt ~ fiir ~ Didaktik  der ~ Mathematik  33:  158-175.
https://doi.org/10.1007/BF02656616.

Rico, Luis, Antonio Marin, José L. Lupidfiez, and Pedro Gémez. 2008. “Planificacién de las
Matematicas Escolares en Secundaria: El Caso de los Numeros Naturales” [Planning
for Secondary School Mathematics: The Case of Natural Numbers]. Suma 58: 7-23.
https://revistasuma.fespm.es/sites/revistasuma.fespm.es/IMG/pdf/58/007-023.pdf.

Salinas, Marfa J. 2007. “Errores sobre el Sistema de Numeracién Decimal en Estudiantes de
Magisterio” [Misconceptions About the Decimal Number System Among Pre-
Service Teachers]. In Investigacion en Educacion Matemdtica XI, edited by M.
Camacho, P. Flores, and P. Bolea. SEIEM.


https://www.deseco.ch/
https://doi.org/10.1787/dfe0bf9c-en

THE INTERNATIONAL JOURNAL OF SCIENCE, MATHEMATICS AND TECHNOLOGY LEARNING

Sayers, Judy, Joran Petersson, Eva Rosenqvist, and Paul Andrews. 2021. “Opportunities to
Learn Foundational Number Sense in Three Swedish Year One Textbooks:
Implications for the Importation of Overseas-Authored Materials.” International
Journal of Mathematical Education in Science and Technology 52 (4): 506-526.
hteps://doi.org/10.1080/0020739X.2019.1688406.

Sood, Sheetal, and Asha K. Jitendra. 2007. “A Comparative Analysis of Number Sense
Instruction in Reform-Based and Traditional Mathematics Textbooks.” Journal of
Special Education 41 (3): 145-157. https://doi.org/10.1177/00224669070410030101.

Sowder, Judith. 1992. “Estimation and Number Sense.” In Handbook of Research on
Mathematics Teaching and Learning: A Project of the National Council of Teachers of
Mathematics, edited by Douglas A. Grouws. Emerald Publishing.

Stein, Mary K., and Gooyeon Kim. 2009. “The Role of Mathematics Curriculum Materials in
Large-Scale Urban Reform.” In Mathematics Teachers at Work: Connecting Curriculum
Materials and Classroom Instruction, edited by J. Remillard, B. Herbel-Eisenmann, and
G. Lloyd. Routledge.

Tarr, James E., Oscar Chdvez, Robert E. Reys, and Barbara J. Reys. 2006. “From the Written
to the Enacted Curricula: The Intermediary Role of Middle School Mathematics
Teachers in Shaping Students’ Opportunity to Learn.” School Science and Mathematics
106 (4): 191-201. https://doi.org/10.1111/j.1949-8594.2006.tb18075.x.

Textbook Research Center. 2024. Jugyo ni okeru kyokasho no tsukarkata ni kansuru chosa kenkyu:
Kenkyu setka hokokusho [Research Report on the Use of Textbooks in Classroom
Instruction]. Textbook Research Center.

van Hoogmoed, Anne H., and Evelyn H. Kroesbergen. 2018. “On the Difference Between
Numerosity Processing and Number Processing.” Frontiers in Psychology 9: 1650.
https://doi.org/10.3389/fpsyg.2018.01650.

Vicente, Santiago, Rosario Sdanchez, Beatriz Sinchez-Barbero, Mercedes Rodriguez-Sinchez, and
Marta Ramos. 2024. “Theoretical-Methodological Approaches and Textbook Design:
Analysis of Arithmetic Word Problems in Spanish Textbooks.” European Journal of
Psychology of Education 39: 2483-2508. https://doi.org/10.1007/510212-024-00808-7.

Vincent, Jill, and Kaye Stacey. 2008. “Do Mathematics Textbooks Cultivate Shallow
Teaching? Applying the TIMSS Video Study Criteria to Australian Eighth-Grade
Mathematics Textbooks.” Mathematics Education Research Journal 20: 82-107.
https://doi.org/10.1007/BF03217470.

Woatanabe, Tad. 2024. “Ratio, Rate, and Proportion in Japanese Curriculum Materials.” Asian
Journal for Mathematics Education 3 (3): 275-288.
hteps://doi.org/10.1177/27527263241281381.


javascript:;
https://doi.org/10.1007/s10212-024-00808-7
https://urldefense.com/v3/__https:/doi.org/10.1177/27527263241281381__;!!D9dNQwwGXtA!XUkYUSfQCVh2NaZLo0t_qu24jR3cyhdRBjrJCLHZy0UyryYb1o_E007MwKjq-6fvErOpVzAONteeIzHv6tlYU1U$

ARNAL-PALACIAN ET AL.: NUMBER SENSE IN JAPANESE AND SPANISH TEXTBOOKS

ABOUT THE AUTHORS

Ménica Arnal-Palacian: Associate Professor, Faculty of Education, Universidad de
Zaragoza, Zaragoza, Spain
Corresponding Author’s Email: marnalp@unizar.es

Hiroyuki Endo: Master Student, Human Education Department, Naruto University of
Education, Naruto, Japan
Email: endo.hiroyuki88@gmail.com

Satoshi Kusaka: Associate Professor, Human Education Department, Naruto
University of Education, Naruto, Japan
Email: kusaka@ksm.world

Ménica Marban: Assistant Professor, Faculty of Education, Universidad Complutense
de Madrid, Madrid, Spain
Email: monimarb@ucm.es



