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ABSTRACT

Article History Books are a significant source of mathematics learning for children with intellectual
Received: 12 September 2023 disabilities. A book's design and content must describe the learning requirements. This
Revised: 8 December 2023 . . . . .
Accepted: 4 January 2024 study seeks to discover how thematic books, specifically, are used in the learning of
Published: 22 July 2024 mathematics for students with intellectual disabilities. This study uses quantitative and
K d qualitative methodologies with an explanatory sequential design. The content study of
Inzﬁ’e‘zzl; d:abilmeq ten textbooks for high school students with intellectual impairments provides an
Mathematics ) overview of the applicability of the competencies contained in the curriculum. The

textbook number of pages in the textbooks ranges from four to 28, with practice questions

Special school . . . . . . .
Learning media dominating the majority of learning material about natural numbers with mixed

Learning needs. computational kinds, and the majority of problems are short entries. The findings of
this study show that teachers only use books occasionally, which is valuable data that
opens up opportunities to design specific textbooks for mathematics learning. Their use
is through adaptation and modification processes, but teachers use other sources for
learning (e.g., designing their own and searching the internet), and computing material
and the use of money are mostly taught to students through short answer questions.
The conclusions of this study provide significant information for designers of future
mathematics learning books.

Contribution/Originality: This study contributes to discovering the content composition of thematic books in
mathematics learning for students with intellectual disabilities. It is also the first pilot study to analyze teachers'
responses to the use of published books for teaching their students at school. This research also provides valuable

data for academics and practitioners who develop mathematics textbooks for students with intellectual disabilities.

1. INTRODUCTION

Many students find mathematics difficult to learn, whether they are ordinary students or have intellectual
disabilities. Long-term consequences of low interest in learning mathematics include difficulties in applying
mathematical principles in everyday life. It is believed that approximately 25% of adults lack basic numerical
knowledge, skills, and understanding that are essential in everyday life, educational settings, and work. Early
mastery of arithmetic skills is critical for students' development of more advanced mathematical abilities and
supporting post-secondary life, career, independence, and quality of life (Lemons, Powell, King, & Davidson, 2015;

Morsanyi, van Bers, O’Connor, & McCormack, 2018).
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Students with intellectual disabilities and poor intellectual functioning abilities have trouble retaining and
processing information, making studying mathematics challenging (Schuchardt, Gebhardt, & Miehler, 2010).
Students with intellectual disabilities frequently have mathematical abilities considerably below those of normal
children, and they suffer more than normal children with specific learning issues. Therefore, it is necessary for
teachers of children with intellectual disabilities to create suitable content, allow adequate time to alter and
complete school assignments, employ appropriate teaching methods, and accommodate the variations and specific
requirements of each individual (Zikl, Havli¢kové, Holoubkova, Hrnitkova, & Volfov4, 2015).

Student textbooks are essential components of the mathematics education process. Books can be used as
reference tools to assist learning, and they are frequently used as material for students to understand the content
and to carry out exercises, and they can even be used to analyze or evaluate learning outcomes. The curriculum in
service delivery schools for students with intellectual impairments will have a significant impact on the creation of
student textbooks (McKenzie, 2021).

Several studies on mathematics textbooks have been conducted, including the adequacy of material content in
specific areas for the anticipated accomplishments of Indonesia’s 2013 curriculum (Isroaty, 2019; Murniati, Roza, &
Maimunah, 2021), and a comparison of mathematics student handbooks used in Indonesia and China that focuses on
the types of questions used in practice (Purnama, Wijaya, Dewi, & Zulfah, 2020). One of the sections investigated is
the relationship between mathematics textbooks and mathematical literacy and cognitive elements (Lailatus
Syarifah & Kumala Dewi, 2020; Syarifah, Yenni, & Dewi, 2020). Another study connected to the issues of learning
mathematics is the use of thematic books, which teachers believe are less effective (Sukadari, 2020).

However, all previous textbook studies focused on students from elementary to high school. It is critical to
investigate the individual textbooks used by children with intellectual impairments, with a greater focus on the
content's alignment with the curriculum, number of pages, question styles, and topics. Changes to the 2013
curriculum toward an independent curriculum are a key component of this research, particularly in learning
mathematics, which is seen as a difficult subject, particularly for children with intellectual disabilities. Tracing data
about the instructor as a user who will promote student learning is critical to ensure the utility of books.

To understand more about textbooks used in teaching mathematics to children with intellectual disabilities,
specifically thematic books, this study seeks to answer the following questions:

(1) How much is contained in the thematic books on mathematics learning in terms of competence suitability to
the curriculum, number of pages, materials, types of calculations, and test questions?

(2) How can teachers utilize thematic books in teaching mathematics to students with intellectual disabilities?

2. LITERATURE REVIEW
2.1. Mathematics for Intellectually Disabled Students

Mathematical skills are essential for academic learning as well as daily tasks, including shopping, cooking, and
time management (Faragher & Brown, 2005). Basic mathematics and arithmetic abilities are especially important as
facilitators of social interactions and independence for children and individuals with intellectual disabilities
(Spooner, Saunders, Root, & Brosh, 2017). Mathematics instruction for people with intellectual disabilities is
frequently focused on teaching numbers and calculations (addition, subtraction, multiplication, and division),
geometry, and algebra (Hudson, Rivera, & Grady, 2018). Jordan, Kaplan, Locuniak, and Ramineni (2007) discovered
that early number sense is a powerful predictor of subsequent learning of important mathematical skills in everyday
life. Students with intellectual disabilities can learn mathematical skills (Lemons et al., 2015), and their numerical
development is comparable to that of typically developing students (Brankaer, Ghesquiere, & De Smedt, 2011).
Their ability, on the other hand, rarely progresses beyond elementary numeracy, and they require more time and
practice to learn mathematical topics (Faragher & Clarke, 2014). The majority of students with learning difficulties

exhibit significant deficiencies in cognitive function as well as adaptive behavior (Faragher & Clarke, 2014).
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Effective mathematical treatments for students with intellectual disabilities include the use of manipulatives,
visual representations, and graphic organizers (Schnepel & Aunio, 2022). According to Van Garderen,
Scheuermann, Poch, and Murray (2018), teachers struggle to use manipulatives, especially when they need to use
them to uncover patterns or explain an answer. These difficulties were not mentioned in the studies included in the
literature review, most likely because teachers frequently followed scripted lesson plans outlining how to utilize the
manipulatives (Browder et al., 2012).

Explicit and methodical training is included in the most successful teacher-directed mathematics therapies for
students with learning difficulties (Spooner, Root, Saunders, & Browder, 2019). It has also been shown that task
analysis training, visual organizers, and manipulatives are effective (Hudson et al., 2018; Spooner et al., 2019). Some
research has been done to determine which method is best for learning and improving each mathematical skill.
Butler, Miller, Kit-hung, and Pierce (2001) discovered that while numeracy skills were best taught by direct
instruction, arithmetic abilities were largely learned via prompts, and mathematical problem solving was supported
via self-regulation and strategy instruction. Repetitive direct instruction is the most effective teaching technique for

developing basic arithmetic skills (Kroesbergen & Van Luit, 2003).

3. METHOD
This study used a mixed method approach with an explanatory sequential design in which quantitative data is
collected and analyzed first, followed by qualitative data collection and analysis to explain the quantitative results

(Creswell, 2003).

3.1. Quantitative Data

The first phase aims to answer the first research question (How much is contained in the thematic books on
mathematics learning in terms of competence suitability to the curriculum, number of pages, materials, types of
calculations, and test questions?) A quantitative frequency analysis was performed on a sample of ten grade 10 high
school textbooks for children with intellectual disabilities. The books examined were issued in 2016 by the Ministry
of Education and Culture to aid in the application of the 20138 curriculum. Table 8 in the Results and Discussion

section contains a list of the books sampled and the number of pages of mathematics content.

3.2. Qualitative Data

In the second stage of study, a survey with closed and open questions was administered to eight teachers from
four special schools (see Table 1). The survey was carried out by directly interviewing the teachers who teach
students with intellectual disabilities. One teaches students with moderate intellectual disabilities, and one teaches

students with a mild level of disability (grade 10).

Table 1. Survey questions.

Number | Question

1 Do you use thematic books in teaching mathematics to students with intellectual
disabilities? (Yes/No)

2 How often are thematic books used in teaching mathematics to students with intellectual
disabilities? (Always, sometimes, never)

3 How do you use thematic books in mathematics teaching?

4 Do you use media or other sources in teaching or giving math practice to students with
intellectual disabilities?

5 What sources or media do you use to support mathematics learning?

6 What types of questions are usually given to students with intellectual disabilities?

7 ‘What materials are often taught to students with intellectual disabilities?
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The remaining six teachers taught a mix of grade, type, and level. The data was analyzed using descriptive
statistics and qualitative content analysis (Schreier, 2014 to answer the second research question (How do teachers
utilize thematic books in teaching mathematics to students with intellectual disabilities?). Content analysis is the

interpretation of text data through the process of coding into categories.

4. RESULTS AND DISCUSSION

The first research objective is to analyze ten thematic books according to predetermined criteria. The
frequency analysis carried out relates to several aspects, namely the relationship to the number of pages relevant to
mathematical competence, material, types of calculations or computations, and types of questions.

The comparison of content and basic competencies in the realms of knowledge and skills for grade 10 at a
special high school revealed four fundamental competencies each in terms of knowledge and skills. A frequency
analysis is performed on portions of the mathematical material provided in each book to compare with fundamental
competence; all perspectives on each book, then total the frequency of material throughout all books. The results
demonstrate that the content for mathematics presented in the ten thematic books is dominated by information for
arithmetic operations on natural numbers, with measurement material taking second place (see Figure 1). The
mathematical content in theme volumes is designed to fulfill the distribution of competencies required by the 2013
curriculum, though the distribution of completed competencies is not even (see Table 2). The highest number is in
natural number arithmetic operations, which covers addition, subtraction, multiplication, and division. Natural
number operations are frequently found in assessment material for learning requirements, one of which is children
with autism (Homdijah, Heryati, & Ehan, 2021). According to the study results, understanding the table of needs
related to money in vocational fields has the least amount of material. The arrangement of the content in textbooks
should ideally be balanced based on the competencies to be attained. Teachers can carry out the learning process
through books based on the competencies to be acquired in the curriculum. Books are frequently used and are
important in most learning environments to describe the competencies to be attained (Bistrom & Lundstrom, 2021;

Blumberg, 2008; Issitt, 2004).

Table 2. Total suitability of the 2013 mathematics curriculum competencies in grade 10 thematic books.

Core competencies 3 (Knowledge) Core competencies 4 (Skills) Number
10.3.1 Understanding the arithmetic operations | 10.4.1 Performing calculations with natural 60
of natural numbers (addition, subtraction, | number operations (addition, subtraction,
multiplication and division) in solving problems | multiplication and division) in solving
in everyday life problems in everyday life
10.3.2 Understanding percentage conditions in | 10.4.2 Performing calculations of percentages 7
everyday life in everyday life with the help of a calculator
10.3.3 Understand the concept of units of length, | 10.4.83 Applying the concepts of units of 57
time, weight and volume in everyday life length, time, weight and volume in everyday

life
10.3.4 Understand the table of needs for money | 10.4.4 Making a table of needs for money and 4
and goods in relation to vocational skills and | goods in relation to vocational skills and
activities activities
Total 128

When analyzing how many pages of mathematical learning content are contained in thematic books, the results
show that the lowest number is four and the highest is 23 (see Table 3). Book 8 contains the most material on the
issue of entrepreneurship. The average thematic book has more than 100 pages. Mathematical information is
separated into two types: explanations and practice questions. When compared to explanations, the number of
pages devoted to practice questions dominates the page content. Textbooks exhibit the same pattern, with very
little explanation of the requirements that students must understand (Van Garderen, Scheuermann, & Jackson,

2012).
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Table 3. List of books and number of pages of mathematics content in grade 10 thematic books.

Book | Theme Number of Number of pages Number of
pages Mathematics | Explanations Exercises questions
content

1 Joint activity 160 4 0 4 1-3

2 Various jobs 106 11 3 8 2-10

3 Entrepreneurship 116 23 2 21 1-5

4 My homeland 122 11 3 8 1-5

5 Public places 108 12 2 10 1-5

6 SaVingS 136 21 10 11 2—-10

7 Natural resources 123 20 8 12 2—11

8 Sea 102 21 5 16 2—-10

9 Mountains 116 10 2 8 1-5

10 Vacations 120 13 1 12 2-7

Total 146 36 110

Natural number arithmetic procedures dominate the mathematical content associated with thematic literature.
Natural numbers are covered in five of every ten existing subject books (see Figure 1). Natural number operations
involve single units, tens, and hundreds. The second sequence is dominated by measurement material, which

consists of time, weight, and length measurements.

Total —-—
Vacations — ne—
Mountains  m—
Sea EEEEEE—
Natural resources
Preservation
Publicplaces 1
My homeland _—
Entrepreneurship  E——
Variousjobs  mem—

Joint activity
o 20 40 60 80 100 120 140
ajc?::[ty Va;::;s Entrepreneurship homh:l»;n d }:IJ:::S Preservation r:s‘::rrcaels €3 Mountains  Vacations Total
ECounting operations on real number © 7 23 o o (] o 8 8 14 60
#Value and use of money o o 3 o 1 o o o o e} 4
uMeasurement 1 1 o o [e} 21 20 13 1 o 57
Fracture o o o 2 o o o o o [e} 2
uPercentage (o] o] o] S o] o (o] o o o] 5

Figure 1. Data distribution based on material.

Data on the frequency distribution of the types of arithmetic or computational operations in Figure 2 show
that mixed arithmetic operations dominate the ten books, with mixed formulations of addition and subtraction,
multiplication and addition, addition and division, division and multiplication, and three types of operations
(addition, subtraction, and multiplication). Eight out of every ten books include mixed operations. Multiplication is
the second most common computation, with nine out of ten books featuring multiplication. Meanwhile, division is
the least studied arithmetic operation, with only two books devoted to it. Non-computation is the dominant content
of thematic books on mathematical material, which includes the concepts of numbers, fractions, non-standard units,
measuring instruments, time, and measurement conversions (i.e., weight, length, time).

According to the frequency distribution data of the types of questions used in mathematics exercises in
thematic books Figure 3, the most common types of questions in thematic books are short answer questions, and
almost all books (eight out of ten books) have a total page count of 44 pages. While math word problems are the
second most common order, there is only one book on the issue of public amenities that does not include math
word problems. At the remarkable high school level, multiple choice questions are not frequently featured in the

book, and matching questions take up the least amount of space in thematic books.
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Figure 3. Distribution of data based on the type of questions.

The second stage, after analyzing the books and looking at the frequency of some of the features researched, is
to confirm with teachers how they use books. Seven questions were submitted to eight teachers. The results of the
interviews (see Table 4) demonstrate that they use thematic books in general, with only one teacher not using
them. The teachers were also asked how frequently they use the books, and seven out of eight utilize them on
occasion. The teacher who provided the never-before-used response stated:

"I never use books. How to put it... my students all have moderate intellectual disabilities” (Teacher 3).

One of the seven teachers who use thematic books in teaching mathematics to students with intelligence
barriers stated that:

“....sometimes I use books to study mathematics, more ofiten for learning Indonesian or science. I'm still sorting it out too.
Maybe around 20%—30% is used for learning mathematics, and...must be modified because not all children are able to _follow
it” (Teacher 1)

We specifically asked the teachers how they used thematic books to teach mathematics. By coding and
grouping the teachers' responses, we discovered that three out of the eight teachers modified math content to suit
children's conditions, because most math content was too difficult for students with intelligence disabilities. Four
out of eight teachers claimed that the content was chosen based on the students' needs, while one out of eight
teachers stated that they had never used it. Most teachers do not use textbooks passively as learning tools; rather,
they change them during implementation (Polikoff, 2015; Remillard, 2005).

We next asked whether the teachers use media or other tools to present math activities to children with

intelligence problems in their lessons, and all teachers said yes. They were then asked, "What sources or media are
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used to support learning mathematics?" Six of the eight teachers said they made it themselves, while the other two
said they looked it up on the internet. One of the six who said that they made their own material stated:

“I make it myself... sometimes I make it in Word, I use pictures or sometimes I use Canva, I just edit it as needed. Canva is
more interesting...” (Teacher 6)

When questioned about the types of questions given to students, each teacher provided more than one form of
response. On average, they responded that they supplied short computational entries (addition, subtraction,
multiplication, division) and the use of money, as well as additional responses to matching questions. When we

asked whether students utilized calculators to learn mathematics as extra data, all teachers replied, “No.”

Table 4. Survey data.

Question Answer
1 Yes (n=17)
No(n=1)
2 Always (n = 0)
Sometimes (n = 7)
Never (n = 1)
3 . Modified because the math content in the book is too difficult (n = 3)
. Selected according to the child's intelligence (n = 4)
. Never used because students are in the moderate category (n = 1)
4 Yes (n = 8)
5 Make it yourself (n = 6)
Search the internet (n = 2)
6 ° Computational short fill (n = 8)
° Use of money (n = 8)
° Matching (n = 1)
7 . Compute (n = 8)
° Use of money (n = 8)
. Flat shape (n = 7)
. Build space (n = 3)
o Time (hours) (n = 2)

In general, a learning textbook must be accessible to all children. Hence, the development of a textbook must
consider the subjects that will be included as well as the conditions so that the book is truly beneficial and is fair to
teachers and students (Cunningsworth, 1995). A textbook's key topic for students is how it can aid in the learning
process in order to complete the curriculum. Teachers in general sometimes assume that curricular achievements
are contained in books, hence adhering to textbooks is essential (Bistrom & Lundstrom, 2021). Another topic
connected to mathematics learning is how books can be used as a medium for teaching contextual problem solving
knowledge (Suprotun & Andriyani, 2022).

A theme structure was used to execute the 2018 curriculum for children with intellectual disabilities at all
levels. Even at the senior high school level, the academic percentage is far lower than the vocational rate. The
number of topics established in the 2013 curriculum increases the amount of content for learners. The data revealed
that the most frequently used types of questions were brief answers dominated by computational material or
number operations. Even though the most important achievement in learning mathematics is how it may be applied
in everyday life. As a result, it is critical to create a framework that conceptualizes mathematics learning in real-
world social practice scenarios (Cheong, Walker, & Rosenblatt, 2017; Faragher & Brown, 2005). Students with
intellectual disabilities need a combination of mathematical goals and functional aspects. Functional mathematics
focuses on teaching practical mathematics in real-life situations (Burton, Anderson, Prater, & Dyches, 2013).

As a resource who has direct contact with children with intellectual disabilities, a teacher can make books a

medium for learning, particularly mathematics. The idea that teachers use other sources is an important part of the
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study's findings, because a teacher must be innovative, creative, and overcome problematic situations in conditions
of limited available resources by modifying learning to suit students' conditions and needs (Jeftfrey & Craft, 2006).

Teachers who teach students with intellectual disabilities in high school are exceptional; yet, due to the diverse
situations of the children in the class, they tend to use their books in different ways. As a result, the Ministry of
Education's official textbooks lead to misunderstandings between student demands and the substance and themes
that must be taught in textbooks, particularly mathematics (Alruwaili, 2016). The findings of this study suggest
that by introducing a new curriculum, namely an independent curriculum, there is a chance to compile books that
meet the needs of students with intellectual disabilities. Analyzing student textbooks can show how teachers utilize
existing materials and separately compile mathematical learning books that are not framed by themes. The wide
range of vocational fields available to students with intellectual disabilities has the opportunity for content
development associated with the mathematical abilities needed (Denada Diah Ayu Ningtyas & Joeda Andajani,
2022; Ratnengsih, 2017).

5. CONCLUSION

Books are a significant source of math learning for children with intellectual disabilities. A book's design and
content must meet learning needs. The content analysis of ten textbooks for students with intellectual disabilities at
the high school level provides an overview of the suitability of the competencies contained in the curriculum. The
textbooks contained between four and 28 pages, which are dominated by practice questions, and the majority of
learning material is about natural numbers with mixed computational types, and the majority of questions are in the
form of short entries. This study's quantitative findings indicate that teachers only use books on occasion, which is
valuable data that opens up opportunities to design specific textbooks in mathematics learning. Their use is through
adaptation and modification processes, and teachers use other sources for learning, such as designing their own and
searching the internet. Students are generally taught computing material and the use of money through short
answer questions. The conclusions of this study provide significant information for designers of future mathematics

learning books.

6. LIMITATIONS

The limitations of this study must be recognized. The scope of the books is restricted to specific topics from
specific publishers. As a result, there is no data that can be compared for the same topic at the same level. Because of
the restricted sample in the survey, the researchers were cautious in drawing conclusions, which confines the

conclusions to certain areas covered by the surveyed region.
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