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ABSTRACT

Textbooks are recognised as an important resource for the teaching and learning
of mathematics in schools. Comparative studies make valuable contributions to
improve learning in mathematics. This study reports on a comparative analysis
between a South Korean (SK) and a South African (SA) prescribed 6th grade
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INTRODUCTION

mathematics textbook with particular focus on non-textual elements. Non-textual
elements include images such as photographs, pictures and diagrams, among
others. The study was largely qualitative, supported with descriptive statistics in
the reporting. The countries were selected based on their ranking in the Trends in
International Mathematics and Science Study (TIMSS) results over the years, with
trends of South Korea featuring among the top five and South Africa among the
lower six, the home country of the researcher. The books were purposively
selected based on the criterion of being listed on the education authority’s
approved list of prescribed textbooks. Content analysis was applied through coding
guided by predetermined categories, which included types of non-textual
elements and presentation of content linked to real-life contexts. This study
revealed similarities and differences in the use of non-textual elements to enhance
the learning of mathematics. Similarities included the following: both textbooks
used non-textual elements to enhance real-life contexts and procedures in
problem-solving. Slight differences included the following: pictures were dominant
in the South Korean textbook (SKt), and real-life image photographs were often
included in the South African textbook (SAt). Key recommendations emanating
from the study are the following: textbook designers should take cognisance of
non-textual elements in textbook design to enhance the development of
mathematical skills (such as problem-solving) and to acknowledge a country’s
cultural context in mathematics education with the use of relevant visuals.

Key words: textbooks, mathematics, non-textual, visual, problem-solving

A textbook is one of the resources widely used in print or electronic form to support teaching and learning
in formal educational institutions such as schools. Textbooks are generally considered to be effective and
cost efficient often compensating for the lack of other resources in schools particularly in the continent of
Africa (Mawere, 2023). Teachers also often rely on textbooks to provide pedagogic content knowledge
(Booysen & Westaway, 2022). Government departments in many countries usually have an official list of
prescribed textbooks for the different subjects and grade levels. However, the design of these prescribed
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textbooks may differ in many aspects. Two key aspects of textbook design are textual and non-textual
elements (Basyal & Mainali, 2023). Textual refers to the written text elements (which include words,
phrases, sentences and paragraphs). Non-textual elements encompass graphical displays (diagrams,
pictures and images) as well as visuals which may exhibit some texts (such as maps, graphs or captions) but
with the visual being the primary source of information (Guo et al., 2018).

As a mathematics teacher who used textbooks as a primary resource, | was motivated to do a comparative
study on textbooks in fulfilment of the requirements for my doctoral studies. A key motivating factor was
that learners have different learning styles, and a realisation that the style of presentation of content in
textbooks is important to cater for learning styles as well to scaffold understanding of content. The aim of
the doctoral study was to identify how problem-solving procedures were represented in SK and SA Grade
6 prescribed mathematics textbooks. However, this paper focuses on one aspect of the study, namely a
comparative analysis of non-textual elements in the selected grade 6 mathematics books. Hence, the key
research question for this paper is: How do the selected mathematics textbooks of South Korea and of
South Africa compare in their non-textual presentations? For teachers, due to their professional demands,
analysing prescribed textbooks could be time-consuming and laborious and would need insightful
knowledge on textbook elements and design (Mawere, 2023). Hence, the value of this comparative study
cannot be undermined as a contribution to improving the quality of textbook content presentation and
ultimately the value for learning experiences within the school context.

LITERATURE REVIEW

Education policy has been a dominating theme in comparative education over the past decade, however,
an emerging theme in the present decade is academic achievement (Neubauer, 2024). Findings of the
Trends in International Maths and Science Study (TIMSS) reaffirm that East Asian countries are maintaining
exceptional learner achievement results (Department of Basic Education (DBE), 2024). Learner
achievement could be linked to number of factors which include the learning context, teacher
qualifications, school contexts and the quality and effectiveness of resources. A textbook is only one of the
key educational resources used in school learning contexts (Mawere, 2023; Basyal & Mainali, 2023). Non-
textual presentation is a critical factor defining school textbooks in the mediation of content (Mawere,
2023). The use of non-textual elements (visuals) is beyond just addressing the needs of visual learning
styles. Visuals can be effectively used to reduce large amounts of content making it easier for learners to
comprehend patterns and connectivity in knowledge (Baek et al., 2017) and integrating visuals in problem-
solving procedures can contribute to improving memory (Root et al., 2017). In the self-construction of
knowledge there is a cognitive shift towards learners’ understanding which could be enhanced by non-
textual elements to promote reading comprehension and the development of strategies to manipulate
information (Mostert, 2022; Parthasarathy & Premalatha, 2022; Guo et al., 2018). Visuals can also enhance
English Second Language (ESL) speakers’ proficiency in the language and promote comprehension by
making links between the textual and non-textual elements (Numonova, 2024; Elmiana, 2019; Halwani,
2017). Visuals are also effective scaffolding tools to decode abstract content (Tseng, 2025).

Numerous comparative textbook studies within different subjects and in different countries have been
reported in the literature. A comparative study of Finnish textbooks for Geography within Grades 7-9 and
upper secondary levels found that overall, there was a high frequency of abstract and landscape
representations (Hilander, 2023). However, abstract visuals could cause disinterest in learners if these
representations are inaccessible and appear to be complicated (Hilander, 2023). A study in Sweden
involving Year 1 learners (ages 7-8) working with seven selected mathematics textbook pages reported
that learners use non-textual elements such as images in different ways (Norberg, 2023). These include:
visual support for mathematical calculations, as an episode to be interpreted as well as to create their own
visual support by redrawing the visual or drawing a related visual (e.g. a number line). In a study in South
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Africa in which visuals in nine mathematics textbooks (three textbooks per grade 1-3) were analysed, it was
reported that the majority of non-textual elements served an exemplifying function and that the variety
and number of visuals differed in the different books (Booysen & Westaway, 2022). An exemplifying
function guides the learner on how to solve a problem through providing an example; an exemplifying
function is considered to be significant in supporting learners in problem-solving tasks (Booysen &
Westaway, 2022). In a study in Nepal, involving textbook writers, it was found that the textbooks were
content and examination-driven; however, textbooks should not merely focus on algorithms and should
include non-visual elements to promote complex thinking (Basyal & Mainali, 2023). The writers in the study
were unaware of the importance of non-textual elements (Basyal & Mainali, 2023).

This comparative study was underpinned by the Theory of Constructivism. Constructivism can be defined
as a cognitive theory which posits that learners are actively and interactively involved in the process of
knowledge construction in reference to their own experiences (Eric, 2025; Tomljenovi¢ & Vorkapi¢, 2020).
Cognitive-based methods within constructivist learning approaches can change the way in which learners
perceive the world and apply cognitive action in problem-solving (Eric, 2025). Learning in constructivist
contexts (such as school classrooms) is active, where knowledge construction is based on individual
experiences, language and culture, and is achieved through assimilation and accommodation which should
ultimately result in changes in existing cognitive structures (Eric, 2025; Do et al., 2023). In citing literature,
Do et al. (2023) allude to two crucial points of constructivist learning. One, is that learners use different
sources to construct their knowledge and make meaning. Two, learning should be relevant and link to real-
life contexts. Findings in a study in Indonesia involving high school learners indicated that within a
constructivist approach, visuals in media potentially improve conceptual change in learners (Putri et al.,
2023). Constructivist learning favours transformational learning approaches (such as problem-solving)
rather than transmission approaches (Tomljenovi¢ & Vorkapié, 2020). Visual media include textbooks which
often encompass non-textual elements. Visual presentations in textbooks need to reflect the
transformational approach to enhance thinking, the construction of knowledge, to concretise the abstract
and also to promote abstract thinking.

A conceptual framework based on visual functions was also applied in the analysis. Guo et al. (2018)
identified six visual functions, five of which are based on the work of Levin and colleagues (1987) viz. (a)
decorative, (b) representational, (c) organizational, (d) interpretational, and (e) transformational, and the
sixth, more recently established by researchers, (f) extensional visuals. Guo et al. (2018) provide a brief
description of each visual function. Decorative visuals can be considered ornamental and may not
meaningfully provide interpretation for the text (e.g. photographs on textbook covers). However, the other
visual functions are of greater significance within a constructivist approach and mathematics learning.

Representational visuals usually exhibit a part or fully the literal meaning (e.g. a photograph of a real-life
context) but also concretise abstract concepts (e.g. climate change). Real-life contexts make problem-
solving in mathematics relevant and may also provide learner support in understanding concepts through
association with real-life which may otherwise seem abstract (Kaya & Kesan, 2023). Organisational visuals
serve to categorise, compartmentalise or show relationships between elements (e.g. a table displaying
research data and graphs). The Curriculum Assessment Policy Statement (CAPS) document for Mathematics
(DBE, 2011a) makes categorical reference to data handling which emphasises the organising of data in the
form of graphs and the development of the learners’ skills to also create such graphs. Within a constructivist
framework, graphs and tables as visual elements support meaning-making in mathematical learning. The
importance of organisational visuals in mathematics learning is also highlighted in the TIMSS assessment
framework as data display and the interpretation of graphs is one of the themes investigated in
mathematics learning (von Davier & Kennedy, 2025). Interpretational visuals combine elements of both
representational and organizational functions, enhancing comprehension (e.g. a historic building showing
architectural and mathematical dimensions). Interpretation is a skill that is integral to problem-solving in
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mathematics (Ngu et al., 2026). Hence, interpretational visuals are significant to support or scaffold learners
in problem-solving tasks.

Transformational visuals mainly recode information which may be abstract, invisible, complex or
theoretical into concrete comprehensible forms (e.g. diagrams, mnemonics or sequential step-by-step
processes). Problem-solving often includes decoding abstract information into visual forms to understand
the problem context and to construct knowledge through meaning-making. Transformational visuals are
likely to support learners when used as examples or by actual decoding of data to get learners started.
Active engagement with diagrams is likely to enhance conceptual understanding of the problem (Ngu et al.,
2026). However, there is no overwhelming evidence on the association of learner ability levels and the
impact of diagrams in solving mathematical problems especially word problems (Ngu et al., 2026).
Extensional visuals provide information that may not be specifically discussed in the text but is related and
provides additional information (e.g. an image of the length, breadth and height of a chimney in a
mathematics textbook). Within a constructivist framework, extensional visuals are valuable to broaden
meaning-making by providing additional contexts for application.

Textbooks, within a constructive framework should be designed as a learner-centred resource and as
“active agents” of learning. Textbook studies in different subjects and in different countries confirm the
value of non-textual elements in learning (Ngu et al., 2026; Hilander, 2023; Norberg, 2023; Booysen &
Westaway, 2022). However, non-textual elements may serve different visual functions in textbooks. It is
necessary to understand what types of non-textual features and visual complexity learners will frequently
encounter in school textbooks (Guo et al., 2018). Visual complexity includes: the density and variety of
visuals, the features of individual visual representations, the integration of textual and visual elements, and
formatting features such as captions (Guo et al., 2018). In this study, the frequency of the different types
of visuals (viz. graphs, pictures and additional resources such as cut-out models) in the SKt and the SAt were
compared.

METHODOLOGY

The study adopted a qualitative research approach to understand and compare the non-textual design of
the two textbooks. This paper reports on non-textual elements which was an aspect explored in my main
study titled, “A comparative analysis of problem-solving procedures of a South Korean and a South African
grade six mathematics textbook”. The main study was conducted for the purpose of a Doctoral
qualification. Qualitative data in the main study included visual information. While acknowledging that the
distinction between visual information and other information could be blurry, visual information includes
textual elements (words), non-textual (objects, pictures, drawings, paintings, photographs) or other
formats that have a central visual dimension (Lischer-Katz, 2022). The comparative analysis in this paper
explored only the non-textual elements (visuals such as pictures and photographs) within a problem-solving
approach in the two mathematics textbooks. Purposive sampling was used to select the two textbooks, one
from each country. The textbooks were included on the education department’s approved list of prescribed
textbooks for Grade 6 school mathematics. SK prescribed textbooks are designed and prescribed by the
Ministry of Education for state schools based on the revised 7t curriculum. The textbook from South Africa
was written and published by an independent publisher and was compliant with the national school
curriculum, the CAPS. The SAt was published in the English language, while the SKt was published in Korean.
Since the researcher was not versed in the language, the SKt was translated into English by an accredited
translator using age-appropriate language. An accredited translator was engaged to ensure that the
translation was authentic. The translation was then verified by an editor within the translation company
for the reliability of the translation. The verification of the reliability of translation and in-tact visuals
confirm that there was no interference with the interpretation of the non-textual elements.
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The researcher read through both textbooks repeatedly to enable familiarity with the design and content.
Content analysis was initiated with the researcher perusing the textbooks manually with a pen and
underlining parts of significance to understand the non-textual elements. Content analysis involved coding
categories developed by the researcher from the initial perusal and with consideration of themes from
other comparative studies. The coding categories for the non-textual elements were: types of non-textual
elements, cultural representations, presentation of content linked to real-life and ‘drawing a diagram’
procedure in problem-solving. Coding consistency was ensured through the use of colour-codes and
descriptors assigned to the codes. The coding was first applied to a sample text and revised accordingly
where needed. The same codes were repeated for both textbooks. Peers in the field and the research
supervisors conducted reliability checks of the coded data.

Since the original doctoral study did not involve any human or animal participants but was an analysis of
the representation of problem-solving in textbooks, the study was exempted from the usual ethics review.
A certificate of Exemption from Ethics Review was issued by the university. Permission from the South
Korean and South African publishers of the textbooks was granted for the use of the textbooks and the
visuals for the purpose of the study.

RESULTS/FINDINGS

The overall aim of this study was to compare problem-solving procedures of SK and SA grade six prescribed
mathematics textbooks. This paper focused on the use of non-textual elements in problem-solving in a
selected prescribed grade six mathematics textbook of each country. The analysis of non-textual elements
of the two textbooks is presented under the following categories: types of non-textual elements,
presentation of content linked to real-life, cultural representations and ‘drawing a diagram’ procedures in
problem-solving. Categorical separation of visual types is absent from the findings aside from Table 1, as
visual functions are intertwined with visual formats, such as diagrams and pictures."

Types of non-textual elements

Learners are more likely to solve problems with greater accuracy, make meaningful links to prior knowledge
and understand contexts when supported with visuals (Cooper et al., 2018; Baek et al., 2017). Non-textual
elements include pictures, photographs, diagrams, graphs, figures and tables. With focus on problem-
solving, three common visual types, viz. graphs (organisational visuals), pictures (representational visuals)
and additional resources (transformational visuals), were identified. The types and number of each are
presented in Table 1.

Table 1. The types and number of non-textual elements in the two textbooks

Types of visuals Number of visuals

South Korean South African
Graphs 71 (11.4%) 71 (10.9%)
Pictures 535 (86.1%) 581 (88.8%)
Additional resources (Cut-out models) 15 (2.4%) 2 (0.3%)
Total 621 654

Both textbooks included graphs (which are key mathematical organizational visuals) to a similar extent (SKt
—11.4% and SAt — 10.9%) and gave significant attention to pictures (representational visual function) (SKt
—86.1 % and SAt — 88.8%). However, there seems to be a greater difference in the inclusion of additional
resources (cut-out models —which have a transformational visual function) with the SKt having more (2.4%)
compared to the SAt (0.3%). The use of models in mathematical problem-solving supports learners in
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understanding and solving problems, more especially word problems (Bao, 2016). Aside from learners
drawing diagrams to decode problems, cut-out models can scaffold learners in mathematical problem-
solving.

Notably both textbooks were structured according to the school terms and topics. It was also noted that in
the SKt, each new topic began with visual inclusions (usually based on folklore) and each page throughout
the textbook had approximately seven visuals. In the SAt, although there were visuals at the start of the
topics for each term, visual distribution varied between the pages, and was sometimes limited to certain
mathematical topics. This implies that problem-solving questions within some topics lacked visual support.
However, in comparison the marginal difference in the high percentages of the visual types (graphs and
pictures) suggest that these non-visual elements featured prominently in both textbooks. The value of
visuals to support learning in mathematics has been acknowledged in the literature.

Cultural representations

Cultural links in both textbooks were integrated in problem-solving contexts. In the SKt, concluding
activities were consistently based on a story and included mythical connotations. For an example, at the
end of the topic on shapes was a related story, “A Magic village” about a wizard but describes the chimney
of the house as a prism, followed by an activity to identify the prisms using the given information. The story
activity was supported by a colour picture of the magic village, showing houses with chimney tops in the
shapes of different prisms. The visual type of colour pictures serves a transformational function as they
recoded information from the story from textual to visually comprehensible forms. The SAt also
emphasized cultural knowledge with photographic images of real-life contexts. For an example in the topic
on number patterns, in a “Did you know?” box, it is stated.../n culture patterns are used in beadwork, fabric
patterns and paintings” and was enhanced by a photograph of a thatched-roof hut showing painted
patterns as typical of African culture. The use of photographs as a visual type exhibits an interpretational
function. Comparatively, in the SAt more photographs than pictures were used as visual enhancement.
Also, racial and gender representation is a political redress goal within the South African context and in
alignment photographic images of African girls were included.

Presentation of content linked to real-life

It is generally acknowledged that problem-solving should reflect real-life contexts (DBE, 2011b; Amador,
2019; Ristanto et al., 2022). Both textbooks used real-life examples to enhance problem-solving on the
topic of shapes. The non-textual element of images was enhanced with the real-life problem-solving
questions. Examples of real-life contexts and the non-textual elements of images are presented in Table 2.
In the SKt a bakery scenario was depicted in the pictures and in the SAt a kite and a room with objects of
different shapes were depicted. These visuals of real-life contexts can be categorised as having an
interpretational function as visual elements of both representational (visuals of real-life contexts) and
organizational functions (of problem- solving) are combined.

Comparatively, in both textbooks the non-textual visual type of pictures was used. However, in the SKt
picture images of real-life contexts were used for all activities whereas in the SAt sometimes general images
instead of real-life contexts to depict the problem-solving context were used. A good example is an activity
on volume and capacity. In the SKt a colour picture of a supermarket shopping experience was presented
whereas in the SAt six separate measuring jars filled with coloured liquid were exhibited. In comparing the
examples, the SKt demonstrates an interpretational function in using a real-life scenario of the bakery
whereas in the SAt, the measuring jars served a representational function.
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Table 2. Real-life examples and non-textual elements using images of shapes

Description

South Korean textbook

South African

Main topic

Shapes

Shapes

Focus on problem-solving

e Direct question: what is needed to solve
the problem?

e Three questions based on a visual of a 2-D
kite.

Nature of the activity

e Calculations

e Description and calculation of dimensions

Real-life example/s

e Teacher’s table and the students’ desks
(shape identification)

e Bakery with large cakes and slices of
different shapes

e Flowerpots

o Kites
e A room with a table and shelves on the
wall with different objects lying around

Non-textual element

e Colour pictures

e Colour coded texts: e.g. Problem solving
(reddish font): The content provided was
needed to solve the problem using
problem solving steps. Think about your
own solutions and identify what you
have learnt. Use it to solve the problem.

e A colour diagram of a kite

e Colour coded text in boxes, e.g. Math
ideas (white font against a green

background) — solve number sentences
by trial and improvement and by
inspection (black font)

e Starting off (in-box title in green font)
followed by a brief history text of kites in
black font

e A colour picture of a room with different
objects of different shapes was presented
later in the topic.

Contextual foci of the images

e Study environment, food and gardening

e History of kites (China), hobby, cultural
activity

A comparison of the ‘drawing a diagram’ procedure in problem-solving

Pictures and diagrams are a way of describing solutions and are an important part of mathematical
communication. The ‘draw a diagram’ strategy is a technique in which learners make a visual representation
of the problem to help them better understand the problem (Ngu et al., 2026). Hence, learners are often
required to draw a sketch as a visual representation of the problem based on the given information. In both
the SKt and SAt learners were required to draw diagrams to represent shapes according to given

dimensions. Examples from both textbooks are presented in Table 3.

Table 3. Comparison of the ‘drawing a diagram’ procedure in problem-solving

Descriptor South Korean Textbook South African Textbook
Activity e Draw the development of a triangular pillar e Draw shapes for perimeter calculation
Instruction e Draw the development of the triangular e Draw the following shapes on square paper and give
pillar. The bottom right triangular column their perimeters:
is a right triangle. e Three different rectangles, each with a perimeter of
18 blocks
e Three different rectangles, each with a perimeter of
24 blocks
Non-textual e A diagram of a triangular prism with e The preceding question (question 1) provided a visual
elements dimensions was provided with different shapes on a square grid. Students had

e Square grid was provided

shape.

to count the blocks to calculate the area of each

In both textbooks, visual types of diagrams and square grids were used to provide support to the learners
to do the activity. In the SKt a diagram of a triangular prism with the dimensions of the shape was
simultaneously accompanied with a square grid. In the SKt the approach to drawing diagrams combined a
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representational function (by providing an image of a triangular prism) as well an organisational function
(by providing a square grid to draw the shape). In the SAt a square grid with different shapes was provided
in a preceding question 1. The square grid with the different shapes served a representational function. In
question 2, the visual provided support for the learners to apply (on a blank square grid) what they had
learnt and practised in question one. The blank square grid served an organisational function providing
support for the learners to apply the representations from the preceding question 1. In both textbooks,
concise instructions preceded the tasks.

The findings indicate that in both textbooks non-textual elements of different visual types were used to
enhance the learning of mathematics. However, there were slight differences in what was portrayed in the
non-textual elements according to the broader contexts of the two countries. In terms of visual types, in
the SKt pictures were dominant for real-life representations while in the SAt real-life photographs were
often included. The cultural contexts of the countries were considered in the visual elements. The SKt
reflected the mythical beliefs and the SAt reflected the traditional patterns and objects (such as a thatched-
roof hut). However, although pictures were used in both textbooks, there were variations in the visual
functions associated with this visual type (as demonstrated in the topic of volume and capacity). The
findings also indicate that non-textual elements support learners to apply problem-solving procedures such
as ‘drawing diagrams’ to comprehend problems and to work out solutions (as in the examples of the prism
in the SKt and the shapes in the SAt).

DISCUSSION

This analysis sought to compare the non-textual presentations in a selected South Korean mathematics
textbook with that in a selected South African one. The subject Mathematics has a significant role in
preparing learners to address a myriad of life’s challenges by developing conceptual understanding and
mathematical skills such as problem-solving (Sunzuma & Luneta, 2023). Textbooks play a crucial role in
developing learners’ comprehension skills and conceptual understanding (Sunzuma & Luneta, 2023).
Textbooks contain both textual and non-textual elements which contribute to learning in mathematics.
Comparing the South Korean with the South African mathematics textbook has revealed that non-textual
visual elements have been included in both prescribed textbooks. A noted similarity was the use of graphs
and pictures with a marginal percentage difference of the use of these visual types between the two
textbooks. It has been noted that anecdotally learners do experience challenges especially with step-by-
step word problems (Bao, 2016) and that visuals help decode the abstract nature of mathematics (Smith &
Cekiso, 2020). The visual types of graphs and pictures have different visual functions. Graphs serve an
organisational function as they can be used to categorise information in texts and pictures are valuable for
their interpretational function to enhance comprehension of the context and the problem (Guo et al.,
2018).

It is important to teach learners to apply problem-solving skills related to real-world contexts Anugraheni
et al., 2025; Root et al., 2017) which could be accompanied by images of people or actual objects (Root et
al.,, 2017). However, although both textbooks evidently made visual references to real-life contexts,
pictures in problem-solving contexts featured more regularly in all topics in the SKt than in the SAt. Linking
real-life contexts enhances learning through making it relevant, meaningful and purposeful, often
organising the information to commit to memory (Wlodkowski & Ginsberg, 2017). The pictures of the real-
life contexts in the SKt could be categorised as interpretational visuals (e.g. the cake shop). Interpretational
because it showed a real-life context of the cake shop (a representational function) as well as the different
shapes of the cakes in the display windows (an organizational function). A limitation though was the use of
artistic representations rather than actual real-life images. Artistic images could make the context seem
contrived, whereas real images would be a direct reference to real-life. Perhaps a balance between artistic
and real-life images is more likely to maintain the links to real-life contexts.
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The general images as well as the real-life photo images used in the SAt no doubt have significant value to
enhance learning. Each individual actively constructs his/her own knowledge based on the reality of his/her
own culture, circumstances and social interaction (Tomljenovi¢ & Vorkapi¢, 2020). The CAPS (the South
African curriculum policy) recognises and values indigenous knowledge systems, cultural history and the
official national languages (DBE, 2011a) in tandem with the South African Constitution. However, a
significantly large number of South African learners whose home language is not English attend public
schools where English is the Language of Teaching and Learning (LOLT) from reception years (Long &
Bowles, 2024). Long & Bowles (2024) further report that the Progress in International Reading Literacy
Study (PIRLS) 2021 found that 81% of South African learners have very poor reading for meaning ability in
any language by the end of Grade 4. These learners continue with a poor literacy foundation into the further
grades. Hence, a greater frequency of non-textual elements such as visuals in all mathematics topics in the
South African curriculum should be featured in textbooks to support second language speakers and others
with poor literacy levels to mediate the understanding of mathematical concepts and overcome the
possible language challenges. A foundational requirement to decode word problems would be the use of
language to comprehend the problem. Various types of visual representations are likely to provide a good
foundation for solving word problems (Shin & Bryant, 2017) and is also likely to mediate language
challenges. South Korea is highly homogeneous, with Korean as the sole official and national language
spoken by nearly the entire population. In South Africa, the textbook was published in English, whereas in
South Korea, the textbook was published in the Korean language to suit its largely homogenous population
of learners.

Non-textual elements such as pictures and diagrams can stimulate thinking, provide a means to describe
solutions and are an important part of mathematical communication (Booysen & Westaway, 2022). The
visual representation of units of measurement, shapes and other objects prompts thinking on the problem
using a mathematical lens. In both textbooks non-textual elements were used to scaffold the learners as
evident in the ‘drawing a diagram’ procedure in problem-solving. In the SKt, for the activity on the
development of a triangular pillar a diagram of a triangular prism was provided for reference and an image
of square grid paper was also provided for the drawing of the triangular pillar. In the SAt for the activity on
shapes and perimeter calculations, a preceding question provided visuals with different shapes on a square
grid where learners had to count the blocks taken up by the shape to calculate its perimeter. Novriani and
Surya (2017) contend that students should be given ample visual representations of the information in
order to successfully complete problem-solving procedures. In the SAt the visual presentations in the
preceding question 1 to the shape drawing and calculation activity in question 2 provided adequate support
for learners to draw the shapes and to subsequently calculate the perimeter. A similarity in the activities
quoted from both textbooks is that they demonstrate the transformational function of non-textual
elements (visual type - diagrams) to recode information for application to mathematical problem-solving
contexts. The transformational function aligns to a constructivist approach to support knowledge
construction. Instructions in examples without visual representations could also be a hindrance to learners
with low reading literacy levels and could be challenging for English Second Language learners. In the
quoted examples from both textbooks adequate instructions were provided.

This study has demonstrated the value of non-textual elements in mathematical textbooks to support and
enhance learning. Some key foci to enhance learning include the support for English Second Language
learners, recoding for calculation and problem-solving procedures and to visually contextualise
mathematics within real-life contexts. Hence, the use of non-textual elements is more than just responding
to the visual style of learning. Both textbooks have demonstrated efforts to recode for calculation and
problem-solving procedures and to visually contextualise mathematics within real-life contexts using
slightly different approaches as presented in the findings.
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CONCLUSION AND RECOMMENDATIONS

This study compared non-textual elements of two Grade 6 prescribed mathematics textbooks, one from
South Korea and one from South Africa. Both textbooks confirm the value of non-textual elements to
support the learning of mathematics in an integral rather than in an isolated way. A variety of visual types
(diagrams, graphs and pictures) were depicted in both textbooks, however, with a difference in the real-
life representations (SKt used pictures and the SAt used both pictures and photographs). The visual types
also served different visual functions. The study draws attention to the need to pay closer attention to non-
textual elements as well their frequency in all topics in the writing process in creating new books and in the
revision of previous editions. The comparison has demonstrated that the choice of visuals should include
cultural contexts which highlights problem-solving applied to specific contexts aside from general or global
contexts. As seen in both textbooks, more especially in the SKt, real-life contexts are relevant to frame
problem-solving activities and appropriate visuals enhance the problem presentation in learning
experiences. However, it is just as important for visuals to include photographs of real-life contexts (as
evident in the SAt), as pictures could appear artificial.

A key limitation of the study is that although both textbooks were on the official government prescribed
textbook list for schools of each country, the study only investigated one purposively selected textbook
from each country. The inclusion of more books may have provided a different perspective on the findings.
This study was also limited by the knowledge of the extent to which the selected books were used in both
countries.

The key recommendation emanating from analysis of non-textual elements is that textbook writers and
designers, teachers and government education authorities among other stakeholders, take categorical
cognisance of non-textual elements in textbook design. Non-textual elements are likely to enhance the
development of problem-solving skills, provide an overall visually stimulating learning experience and
support all learners (of visual and non-visual learning styles). Further, the importance of a country’s cultural
context should be acknowledged through specific visuals alongside those of a general nature, the visuals
should be of a high quality and the frequency of visuals should be well-balanced with textual elements. It
is also important that guiding criteria on non-textual elements be comprehensively described for writers,
designers and reviewers of school textbooks. The researcher recommends further studies of non-textual
design elements (visual types) and visual functions of prescribed grade six mathematics textbooks within
countries and across countries. Mathematics teachers can also model their teaching on balancing textual
and non-textual elements in creating learning resources as well as in different assessment tasks.
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