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Abstract

In the process of teaching mathematics in the primary school cycle in the Republic of Srpska, the textbook
has a very important role, considering its focusing effect on the learning and teaching, that is to say, on the
structure of students’ mathematical knowledge. In this sense, the use of textbooks in initial teaching of
mathematics, particularly in the design and implementation of the process of teaching, is one of the
important indicators of the mode of work and the place of students and teachers in the educational process.

This paper research points out the necessity of aligning the textbook concept with modern theories of
mathematics education, including the creation and writing of textbooks that will serve the realization of
achieving goals of modern mathematics teaching. Among other things, the textbook model that will meet set
requirements will feature the representation methods, procedures, and teaching approaches that promote
active and interactive learning, as well as, creative and critical thinking. The paper also points out the
contemporary tendencies that new models of textbooks should be primarily based on contextualization,
which implies a problem solving approach to teaching and the development of higher forms of learning and
thought processes. This context is the starting point for empirical analysis with the aim to test the support for
standard math textbooks for junior grades of elementary school approved for use in the Republic of Srpska
in school year 2016/2017, and the process of contextualization of learning and teaching mathematics in
elementary school teaching. In the first part of the paper, the theoretical aspects of the fundamental concepts
of contextual teaching and learning in mathematics teaching in junior grades of elementary school, as well as
the importance of the textbooks in acquiring knowledge are shown. The first part of the paper also deals with
the analysis of current textbooks focusing especially on the elements of the contextual approach to the
process of teaching.

The second part of the paper deals with explaining numeric indicators, which indicate that in the textbooks of
mathematics from the first to the fifth grade different modes of contextual problems are identified primarily
with regard to different forms of expression and presentation (illustrated, textual, combined - picture, text).
The results of their number indicate the unsatisfactory support of standard textbooks to the process of
contextualization of learning and teaching mathematics in junior grades of elementary school teaching, since
textbook context, both in terms of sources of information, and methodical scenarios have dominant
transmissive role in teaching mathematics.
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1. INTRODUCTION

The textbook, with respect to its development and formative role, is considered to be an important
component of teaching and learning, that is to say, of the construction of students' knowledge. Therefore, it is
an indicator of the quality of work in mathematics teaching in the basic school cycle and the use of textbooks
in various stages of the educational process. Keeping in mind the demands of modern methods of teaching
mathematics in terms of alignment of teaching process with modern theories of mathematics education,
there is a need to create and write a textbook that will, among other things, feature representation of
methods, procedures and approaches that promote active and interactive learning, and creative and critical
thinking.

As the teaching of mathematics in teaching process of the basic school cycle is essentially conditioned by
the situation and developments in the context of the external environment and internal mental state of each
individual student, the focus is on contextual approach to teaching mathematics. Research show that the
acquisition of mathematical knowledge, that is to say, teaching and learning out of the context is very difficult
and boring to students while the knowledge acquired out of the broader context of thematic groups to which
they belong, is difficult to be generalized, and it is also not permanent enough and not easily usable.

Since learning mathematics in lower grades of elementary school cannot proceed independently, in isolation
from the particular context of real life, without the influence of prior knowledge and experience of students,
their beliefs, ways of thinking, understanding and the like, it is necessary to base initial mathematical
education on the principles of contextual learning and teaching. In this sense, the focus is primarily on the
tendency for new models of textbooks to be based on contextualization, which implies a problem solving
approach to teaching and the development of higher forms of learning and thought processes.

2. THEORETICAL APPROACH TO THE RESEARCH PROBLEM
2.1. Contextualization of learning and teaching mathematics

Although, practically speaking, the emergence of contextual learning terminology is associated with the
emergence of learning in general, the originator of the idea of contextual approach to teaching and learning
in the teaching process is J. Dewey. His school at the University of Chicago, founded in 1896, embodied
many of the principles of contextual learning, primarily "the idea that there is an inseparable link between
empirical learning and education” (Dewey, 1963: 20). Contextual teaching and learning, as the theory and
system of education first introduced the Russian scientist A. A. Verbitsky in 1981, who emphasized its
foundation in psychology through which it came into education.

Researchers from different scientific fields dealt with studying the contextual learning and teaching and
accordingly, they treated it and conceptually determined it in a different way. Taking into account the different
views and functions of contextual teaching and learning, it was "written about", and it was developed as a
range of principles and methods, methodological framework, psychological and methodological approach,
strategy, system (Johnson, 2002), theory (Verbitsky, 1991), conception (Berns, Erickson, 2001), and the
project of particular importance for education (Rogers, Weinbaum, 1995). Despite the differences the
mentioned authors are unanimous that contextual teaching and learning primary implies the connection of
teaching content and learning with context in which to use the content, which implies the integration of
educational and practical activities of students and the need to overcome the separation of theoretical from
the practical knowledge. Consequently, they see the process of teaching as the process of education in
which, the main goal should be the teaching of students to detect the meaning of the content they learn
linking this content with social, cultural and business context, and the context of everyday life.

An adequate teaching context to enable the achievement of the above goal in the teaching of mathematics of
the basic school cycle involves the implementation of methods, strategies and approaches to the process of
teaching which include experiential learning in an authentic context. Preference is given to problem-oriented
and situational models of active and interactive teaching mathematics which, in interaction strategies for
learning and teaching, students' characteristics and teaching context, contributes directly to the achievement
of learning outcomes and teaching goals. As the teaching context plays an important role in connecting
mathematics content with meaning and significance of this content, it is necessary to modify it to the
students to engage them in activities through a contextual approach to teaching which as a result has
contextual learning and teaching.

De Lang specifies three levels of using context in mathematics education, emphasizing their impact on
defining the role of the context in learning and teaching of mathematics:
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1. using context in solving "simpler" problems (easy transferring the original problem into a mathematical
one) and in performing mathematical operations that are built into it (often found in traditional
textbooks);

2.using context in the creation of relevant mathematical situations;
3. using context to develop mathematical models and concepts (De Lange, 1987: 76-77).

In initial mathematics teaching the context of learning in teams and groups representing specific environment
for each individual is emphasized since it consists of students of different skills, experience, attitudes,
interests ... Such a composition of the community, with all the individualities of those who constitute it , their

E. Johnson (2002) gives the most comprehensive demonstration of the practical benefits of contextual
teaching and learning. She emphasizes interdependence, differentiation and self-organization as universal
scientific principles the contextual teaching and learning is based on, providing its indispensable
components:

— building meaningful links between learning content and real world;
— activities that are important for students;

— building self-regulating learning;

cooperation that allows detection of one's own potential strengths and weaknesses;
— development of critical and creative thinking;

— concern for the interests, aptitudes and abilities of each individual;

reaching of high standards and attainments in the process of teaching;
— a genuine assessment of the achievements through the presentation and evaluation of student work.

Contextual issues are the primary means of contextual teaching and learning in teaching mathematics.
These are the 'real natural' problems, which, on the whole, have no "rules” to solve, but it boils down to
knowing certain rules of arithmetic operations and the basic laws of mathematics. F. Zech points out that the
student "to be able to solve a problem, he must know adequate terms and rules. He must have already been
able to implement certain cognitive abilities, for example to analyze the circumstances, to compare, to
establish relations. He must be able to apply heuristic rules "(Zech, 1999: 208).

In this sense, a context is characterized by the following guidelines:
— it contains a problem whose solution "requires" algorithm unknown to students;
— students understand the importance and relevance of the problem;

— even though students cannot immediately solve the problem, and they do not know the algorithm for
its solving, they have the knowledge and skills associated with the problem and they are convinced
that the problem could be solved by their persistence and hard work.

Taking into account the cognitive characteristics of the students of the basic school cycle which indicate the
necessity of visualization in the modeling contextual problems, Zech emphasizes the role of illustrated type
tasks: "A good option, especially for younger or students whose reading is weak is to set regular« illustrated
tasks», in which the situations are presented as in the comics by which students themselves can formulate
multiple tasks. The advantage of such tasks is, in the fact, that students can intensively get into a situation,
which is difficult with conventional textual tasks that often go from situation to situation "(Zech, 1999: 231).

Proponents of the contextual approach to mathematics education of the basic school cycle emphasize that
learning and teaching students of younger school age at the beginning, is necessary to base on contextual
problems, which are solved by implementing mathematical operations, and gradually switch to the use of
abstract concepts and definitions.

2.2. Role, quality and structure of mathematics textbooks

An important component of the quality of mathematics education of the basic school cycle is the quality of
the textbook, which, regardless of the competitiveness of many modern didactic media, in its traditional form
still has a dominant role in the initial teaching of mathematics in the Republic of Srpska and neighboring
countries. A mathematics textbook used in class teaching is the print medium that needs to be developed
and promoted in accordance with modern theories of learning and education, with regard to the fact that
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working with the text is a universal process of familiarizing with information and obtaining it. It is designed in
accordance with the principles of expository and inductive strategy.

Expository strategy implies that mathematical content is conveyed primarily by exposure to information or the
textbook narrative. The information provided in the form of the text and illustration form a functional unit,
while tasks have the function to clarify, illustrate, identify and verify the previously exposed. Most often they
are found at the end of a lesson or larger thematic section, as in the classic didactic and methodological
apparatus.

By using Inductive strategy which is in a function of the working textbook, teaching content is conveyed
through tasks and illustrations, forming a functional unit. Instead of all information to be displayed, tasks
direct cognitive activity towards the desired outcomes: the definition of the concept or principle, the
performance of the essential characteristics, division into sub-classes, etc. The text should have a role of
summarizing, generalizing and making points. The function of the task is more demanding than in the
expository strategy, since they convey teaching content and keep the learning process (PeSi¢, 2009: 42).

Bearing in mind the primary role of a mathematics textbook in achieving good communication with the
student, it is necessary that all the parameters of its quality should match with developmental and cognitive
characteristics of children who it is intended to. It is primarily about the following parameters:

— the aspect of quality of the content of the textbook, that is to say the compliance of nature of
knowledge with the nature, personal needs and interests of its users;

— the aspect of quality of didactic design of the textbook, which is manifested in the providing of effective
learning in which priority is thinking and not memorable and formative role in the development of
students, with an emphasis on the cognition;

— the aspect of quality of language and media characteristics of the textbook.

Students achieve "communication” with mathematics textbooks in the process of teaching in the basic school
cycle through a variety of activities including solving numerical and textual tasks, getting to know the
essential features of mathematical concepts, generalizations contents and mathematical rules, performing
arithmetic operations and the like.

Apart from students, the textbook has been intensively used by teachers:

in the planning of the process of teaching (making global, thematic and operational lesson plans);

in preparing for classes considering its support in dimensioning of content of a teaching unit and
establishing connections with close past and future content;

— in indicating the terms and formulations (mathematical concepts and rules) that students need to
acquire;

when selecting tasks for practice and repetition;

including it as work material in the particular phases of the lesson and so on.

M. Egeri¢ points out that two thirds of teachers study mathematics curriculum in detail before teaching a new
unit, while for a third of teachers the curriculum is represented by the textbook used by their students and the
textbook is their only literature for the preparation of math classes, because they are not able to provide
literature and approved textbooks for the relevant class from different publishers. Students solve problems
from the textbook in class or at home, depending on the operational tasks of the unit, which is a good
preparation for individual use of textbooks and other professional literature (Egeri¢, 2008: 51).

Since the current mathematics textbooks for initial education in the Republic of Srpska partially enable
achievement of the goals of modern mathematics education, they have certain parameters that describe
them, together with their traditional role, as a developmental and formative. Viewed from this perspective, the
role of mathematics textbooks is primarily to create conditions for students to construct, independently and in
accordance with their capabilities, relevant mathematical knowledge, develop skills, beliefs, habits and so
on.

Developmental and formative role of a mathematics textbook in the initial teaching, implies specificities that
are expressed and are reflected in their design and practical realization, and are also visible in the results
which are shown by A. PeSikan and S. Anti¢:

— First, the textbook becomes a means for organizing the learning process of the students. This means
that the content and structure of textbooks must allow students to learn independently.
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— Second, the textbook must be adapted to learners, their abilities, needs, level of interest, prior
knowledge.

Third, the textbook would have to link the daily life of students with academic knowledge and specific
educational goals. Through this, the textbook achieves two functions: the material becomes
meaningful to those who learn, because the school knowledge becomes closer to their life and thus
students become motivated for learning and intellectual work (PeSikan, Anti¢, 2007).

Fourth, a textbook becomes one of the elements in creating teaching situations. Teacher use
textbooks more for planning, specifically designed learning situations. The textbook becomes a
partner to the teacher in the process of teaching, and not a simple replication of his lectures,
because it serves him to provide a richer "educational interaction between students and textbooks,
and teachers and students” (lvi¢ et al., 2003: 12).

Fifth, the concept of the textbook has now extended meaning. The textbook is not only the basic book
from which students learn but also a humber of other units, which all together make the textbook set
(workbook, atlases, exercise books, resources, etc.) (Pesikan, Anti¢, 2007 by: Anti¢, 2009: 29-30).

Regarding the determinants of the quality of a textbook in mathematics in the basic school cycle, research
shows that a fundamental indicator of the quality of the textbook of mathematics is the coherence between
the nature of mathematical knowledge and the character of the textbook. The most important components of
the quality of the textbook, quality of content and quality of its didactic characteristics are, through this
compatibility, integrated.

There are many parameters of the quality of the textbook that would answer the requirements of "today" and
would be one of the most important mechanisms for ensuring the quality of initial mathematical education,
and they are expressed in the following:

— to serve the purpose of active learning;
— to have structure that presupposes successful learning;

— to instruct the user of the textbook to learn;

to have motivational potential;
— to provide a high level of communication;

— to be appropriate for every student and every environment;

to serve the purpose of development of higher forms of learning and thought processes;

to support contextual teaching and learning.

Considering the fact that no textbook can be ideal, M. Deji¢ lists some guidelines of a good textbook that
refer to the following facts:

— The textbook presents the systematized knowledge of the current curriculum.

— The presentation is for students who use the textbook. There are neither vague terms nor complex
definitions. The knowledge and experience of students is connected with what they learn. At the
level of initial teaching process there are no defining of terms. Terms are formed on the basis of
many practical examples and defined by creating reasonable tasks. The level of abstraction of the
term is increasing with the process of maturing of students.

— Knowledge is not provided in a declarative way, but it is applied in practice and is further used.
— We must pay attention to the relationship of mathematics to other disciplines of school course.
— Presented knowledge must appear convincing.

— Terms must come out from practice.

— In the textbook there must be tasks to develop interest in mathematics. These are tasks of interesting
mathematics tasks from practice, tasks which arouse intellectual curiosity, problem-solving tasks,
etc. (Deji¢, 2008: 145).

Particularities of the mathematical content and mathematical language in which they are presented result in
a textbook which is, in structural terms, significantly different from the textbooks for other subjects of initial
teaching process. Theoretically, the classic textbook structure makes difference between the basic body of
text and the didactic apparatus, while the modern structure makes difference between system of textual and
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non-textual structural elements, which in a mathematics textbook, are at first glance, difficult to detect.
Mathematics textbooks, unlike textbooks for other subjects, are full of tasks that "take up the most space,”
making it difficult to identify the structural elements of any of these classifications.

LJ. Koci¢ distinguishes structural elements of the textbook according to the function during the lesson and
formulates them as structure elements in a function of presenting the content, structure elements in the
function of acquiring the content and more efficient learning, and structure elements in a function of
orientation (Koci¢, 2001 by: Kovacevi¢, 2009: 57). As elements of the textbook in a function of acquiring the
content and more efficient learning, Z. Kovacevi¢ mentions instructions that explicitly refer to the activity in
relation to the text, the instructions that explicitly refer to the activity in connection with graphic material,
guestions and tasks that point to certain mental activities (calculate, explain, name all, determine, compare
and the like), interface instructions that in an imperative mode refer to specific activities out of the textbook
and which are recognized in the current mathematics textbooks of the basic school cycle (Kovacevi¢, 2009).
In all of these instructions the function of the mathematical task as a structural unit of the textbook is to
activate the necessary knowledge, mental processes and abilities and to enable understanding of their
guantity and quality on the basis of the insight into the process of solving tasks and the result itself.

To be in the function of contextualization of learning and teaching mathematics textbook should abound in
solutions that refer students to the appropriate use of the possibilities of contextual resources in the process
of acquiring knowledge. B. Vlahovi¢ points out some of the components of textbooks that imply a contextual
approach to teaching:

— during the process of acquiring knowledge, learning with the use of textbooks and textbook solutions,
students are placed in front of the tasks that presuppose activation of previously acquired knowledge
and experience and their inclusion into new knowledge;

— within the process of affirmation of different experiences, different potentials of children in the learning
process, students are offered alternative choices, alternative solutions and the content (questions,
tasks) in several variants within the text of the textbook;

— content, didactic and methodical textbook solutions ... seek for the modes to meet the needs of
students of different learning styles, contemporary textbooks have didactic components that seek to
provide a learning one and the same content in different contexts;

. the textbook is equipped with instrumentation that require periodic repetitions, checking and
systematization of earlier received knowledge and other outcomes;

... textbook solutions seek for tasks that contribute to the development, the creation of the context of
the environment as a community of students learning in teams and in many ways differ from each
other (Vlahovi¢, 2009).

3. RESEARCH METHODOLOGY

The aim of this research was to examine the support of standard textbooks to the process of
contextualization of learning and teaching mathematics in primary school teaching. In that sense, the current
analysis of mathematics textbooks from the second to the fifth grade, and the part of the textbook First
volume in the first grade that presented mathematical content (pp. 43-72) that was approved for sale and use
by the Ministry of Education and Culture of the Republic of Srpska for 2013/14 school year, was done. It
focused on the elements of the contextual approach to teaching and in that sense contextual issues were
identified and their representation in relation to other kinds of tasks as well as their representation of
contextual problems in relation to the way of their design (images, text, a combination of images and text)
was registered.

For data collection descriptive method was used and as a research technique, content analysis was used
according to the protocol which was designed based on two criteria: the representation of contextual
problems in relation to other kinds of tasks and representation of contextual problems according to the mode
of expression.

The unit of analysis was a task which we considered a whole in the textbook by numbering (serial number)
specified by the author. The exceptions was the mathematical content for the first grade that was structured
so that each page of a textbook was shown as a single image or a sequence of images without numbering,
with same verbal and graphic account of all examples of tasks. That is why the full content as the unit of
analysis was taken. As a way of expressing of their representation frequencies and percentages were used.
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According to the first criterion contextual and practical problems whose plot springs from the natural and
social environment of students are identified and registered into the protocol Since they more or less reflect
the real life situation, in the majority of them students are “required” to translate pictorial or verbal description
of the relationship between the values during the process of solving problems and express them using the
language of mathematics. In contrast to them there are all other kinds of tasks that mathematics textbooks

abound with. These are tasks such as "solve", "determine”, "calculate", "write", "fill in", "add", "divide", etc.

Other structural part of the protocol "required” identification of modalities of contextual problems with regard
to the manner of their expression that is to say the presentation of the situation from an authentic context.
Among these there are the tasks of the illustrated type, tasks in which the real situation and the problems
that arise from them are represented by a combination of text and illustrations, as well as contextual
problems in the form of verbal creations.

4. RESEARCH RESULTS AND DISCUSSION

The findings, according to the first criterion of classification, are presented in Table 1. It is obvious that
contextual problems prevail in relation to other types of tasks only in the textbook for the first grade (83.70%
vs. 16.30%), which is explained by the specific organization of teaching process and the lack of differentiated
subjects. In such conditions, the mathematical content is taught within the subject area My Environment
which implies an interdisciplinary approach to teaching and learning mathematics in the context of the school
and its environment in which children live. There is a significant reduction in the number of contextual issues
in the textbook for the second grade (38.33%), which is designed so that the content follow mathematics
curriculum and, consequently, does not initiate sufficiently understanding and adopting of mathematical
terms within a real context.

Up to the higher grades of the basic school cycle the share of contextual problems in mathematics textbooks
gradually decreases in favor of the tasks with dominant mathematical terminology (grade 3: 25.33% vs.
74.67%; grade 4: 24.78% vs. 75.22%, grade 5: 17.25% vs. 82.75%). The above results are supported by the
methodical requirements that indicate that the process of forming mathematical terms in early school age
involves concretization to the purpose of enhancing the performance, and a gradual transition from an action
and an iconic representation to the abstract mathematical symbolic language.

Table 1. Contextual problems in relation to other kinds of tasks

Grade C;?gé?gmsl Other kinds of tasks Total
f % f % f %
Grade 1 77 83.70 15 16.30 92 100.00
Grade 2 184 38.33 296 61.67 480 100.00
Grade 3 152 25.33 448 74.67 600 100.00
Grade 4 171 24.78 519 75.22 690 100.00
Grade 5 139 17.25 667 82.75 806 100.00

According to the mode of expression, that is to say the design of contextual problems illustrated, combined
and textual tasks are represented. Figures about their share in mathematics textbooks from grades 1 to 5
are presented in Table 2.

The domination of illustrated tasks (84.42%) in relation to the tasks of combined type (15.58%) and the
complete absence of textual tasks in the textbook for the first grade is evident, due to the insufficient capacity
of children in the field of reading and a low level of understanding of the written tasks. In the second grade
textbooks, the share of "clean" illustrated tasks is gradually reduced (19.02%) but the visualization is still
significantly present in the contextual problems of the combined type (65.22%). It is evident that the
presence of verbal and contextual problems is less than other types of tasks (15.76%).

Up to the higher grades of initial teaching the share of illustrated component in mathematics textbooks is
reduced in favor of a textual component (grade 3: illustrated 3.29%, combined 34.87%, textual 61.84%;
grade 4: 3.51% illustrated, combined 21.05%, textual 75.44%; grade 5: illustrated 0.00%, combined 25.90%,
textual, 74.10%), so that it is evident that in the fifth grade textbook there is a complete absence of
contextual problems of an illustrated type.
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Table 2. Contextual problems according to the mode of expression

Contextual problems
Total

Grade illustrated combined textual
f % f % f % f %

Grade 1 65 84.42 12 15.58 0 0.00 77 100.00
Grade 2 35 19.02 120 65.22 29 15.76 184 100.00

Grade 3 5 3.29 53 34.87 94 61.84 152 100.00

Grade 4 6 3.51 36 21.05 129 75.44 171 100.00
Grade 5 0 0.00 36 25.90 103 74.10 139 100.00

5. CONCLUSION

Summing up the overall results of theoretical and empirical research on the structure and quality of
mathematics textbooks in terms of contextualization of learning and teaching, and in accordance with their
role in fostering and creating contextual approach to program content of mathematics, we come to the
following relevant conclusions:

Different models of contextual problems, primarily with regard to different forms of expression and
presentation (illustrated, textual, combined - picture, text) were identified in mathematics textbooks from the
first to the fifth grade.

Their part in the textbooks, and thus in the initial mathematics education is the largest in the first grade due
to the dominance of experiential learning and the need for the formation of mathematical terms in a number
of practical examples and in real situations that allow the activation of previously acquired knowledge and
experience and their inclusion into the new knowledge.

The presence of an illustrated component in the contextual problems is apparent in the lower grades of the
basic school cycle, considering the limitation of a cognitive component in the area of reading,
comprehension, analytic and synthetic methods, while at older ages its role decreases in favor of a verbal
component.

The current mathematics textbooks in numerous aspects reflect the developmental and formative role
because they are with the quality of content and didactic design significantly adjusted to the age
characteristics of students, enabling self-learning and partial "convergence” of school knowledge to everyday
life, and the realization of high-quality interaction with the teacher, although at a large number of educators
their application in the teaching process is still reduced to their traditional role.

Total numerical indicators at the level of the basic school cycle indicate to unsatisfactory support of standard
textbooks to the process of contextualization of learning and teaching mathematics due to the domination of
other types of tasks (62.12%) over the contextual ones (37.88%).
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