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Abstract

Textbooks have long been central resources in mathematics education in many
countries, including Croatia. Fifteen years ago, a comprehensive study on their use in
lower secondary grades revealed that Croatian teachers relied heavily on textbooks for
lesson planning and execution. Teachers primarily followed the structure of textbooks,
and used them extensively for practice exercises and homework assignments. In
2019, an educational reform was introduced that emphasized problem-solving skills,
professional development, and teacher autonomy. This reform prompted the question
of how teachers’ use of mathematics textbooks has changed over the past 15 years.
Using a questionnaire with both closed-ended and open-ended questions, this study
examined the extent of textbook use, teachers’ textbook selection criteria, and their
perceptions of textbook quality. The results show a notable decrease in teachers’ reliance
on textbooks compared to 15 years ago, while the use of other teaching resources
has remained consistent. Furthermore, the study observed changes in the criteria
teachers use to select textbooks, reflecting evolving priorities in education. These results
highlight the need to reassess the role of textbooks in mathematics education. They also
emphasize the importance of ensuring high-quality textbook design that aligns with
contemporary educational goals across different levels of schooling.
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Introduction

Mathematics teachers draw on a range of resources to plan lessons, deliver instruction,
foster student engagement, and enhance their own teaching strategies and knowledge.
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Among these resources, curriculum resources are especially significant, as they encompass
the materials used by both teachers and students in their engagement with mathematics,
inside and outside the classroom (Pepin & Gueudet, 2020). Textbooks, in particular,
have long been central to mathematics teaching and learning (Fan et al., 2013), but,
in the past decade, the increasing availability of digital curriculum resources led to a
growing body of research examining their influence on mathematics instruction (e.g.,
Pepin et al., 2017). Studies continue to show that while teachers increasingly use diverse
resources in their teaching practice, textbooks have retained their central role. For
instance, a recent study by Gustafsson et al. (2024) showed that, even though Swedish
secondary mathematics teachers use various resources for planning and executing
lessons, they still rely heavily on textbooks. Similarly, Engledow et al. (2021) emphasized
the significance of non-digital textbooks for elementary mathematics teachers in the
United States, even as digital curriculum resources have become increasingly prevalent.
This trend is not isolated; a comparative study involving five European countries
(Slovakia, the Czech Republic, Italy, Norway, and Turkey) showed that although
teachers extensively used supplementary materials, like self-created content, they still
rely on textbooks (Cakiroglu et al., 2023). In the Croatian educational context, this
raises the important question of whether mathematics textbooks have retained their
traditionally dominant role in the classroom (Domovi¢ et al., 2012), or the increasing
availability of other resources has altered this. This study aims to address this question
by examining how textbooks are used in lower secondary education in Croatia and
assess trends in their use over the past 15 years.

Theoretical background
The position of the textbook in the curriculum

To better understand the aims of this study, it is important to understand how
textbooks fit into the curriculum content. Remillard and Heck (2014) proposed a
model that examines the curriculum enactment process, and which highlights the
dynamic interaction between curriculum policy and classroom implementation. This
model distinguishes between the official curriculum and the operational curriculum.
The official curriculum consists of curriculum goals and objectives, content of
consequential assessments, and the designated curriculum. Goals and objectives
typically define expectations for student learning outcomes and, in some cases, the
instructional methods or resources that should be used to achieve these outcomes. While
consequential assessments do not explicitly outline the scope and sequence of content,
they nonetheless influence the content teachers prioritize due to its importance. The
designated curriculum refers to the set of instructional guidelines established by an
authorized body, which may include resources selected or approved by these bodies. In
systems where curriculum decisions are highly centralized, or where policies require
alignment between curriculum resources and standards, textbooks often form an
important part of the designated curriculum. The operational curriculum encompasses
both the teacher-intended curriculum, which refers to the lesson plans textbooks
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teachers develop based on the designated curriculum (like textbooks, teacher guides,
etc.), and the enacted curriculum, which reflects what actually takes place during
classroom instruction and the achieved student outcomes. The transition from the
designated curriculum to planned lessons, and from planned lessons to executed
lessons, involves multiple adjustments influenced by various factors. The model can
be seen in Figure 1.

In the context of our study, the curriculum model proposed by Remillard and
Heck (2014) will be used to analyse how the designated curriculum is translated into
the teacher-intended and enacted curriculum. Mathematics textbooks in Croatia
are mandatory at all school levels and, as such, represent a key component of the
designated curriculum.

Factors that influence Factors that influence Factors that influence
OFFICIAL TEACHER INTENDED INSTRUCTIONAL
CURRICULUM CURRICULUM CURRICULUM
JL Adopted
Selected
Incorporated

Official curriculum / Institutional materials
|
Designated
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STUDENT OUTCOMES
(2014)

Figure 1. Curriculum model as proposed by Remillard and Heck (2014

Literature review on mathematics textbooks use and selection

Examining studies on curriculum resources in mathematics education published
between 2018 and 2023, Rezat (2024) found that research on mathematics textbooks
continues to dominate the field of curriculum resources. Although most studies
focused on the textbook content, a significant portion also investigated how teachers
and students use these materials. Additionally, many studies explored the impact of
textbooks on various teacher- and student-related variables, including the effects of
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on teaching mathematics, student achievement, attitudes toward mathematics, and
identity in mathematics learning.

Teachers use textbooks in various ways, from following them consistently, to adapting
their content or improvising with new materials (Brown, 2009). Textbooks are central
to lesson planning, structuring teaching sequences, and organizing in-class exercises
(Fan et al,, 2021; Gustafsson et al., 2024; Pepin et al., 2013). They also support both
formative and summative assessments and serve as tools for teacher reflection and
instructional refinement (Fan et al., 2021; O’Keeffe & White, 2017). Additionally,
worked examples in textbooks help students overcome challenges, organize knowledge,
and deepen their understanding of mathematical concepts (Gonzalez-Martin et al.,
2018; Chin et al., 2022).

Textbooks also play a role in conveying mathematics education reform. A study
by Fan et al. (2021) revealed that Shanghai mathematics teachers regarded textbooks
as valuable facilitators of instructional change. During the initial stages of reform,
textbooks provide a reliable foundation for teachers, who often depend heavily on
them while adjusting to new curriculum demands (Glasnovi¢ Gracin & Juki¢ Matic,
2021). However, this reliance can decrease over time as teachers gain confidence and
begin integrating additional resources and methods into their practice. Furthermore,
Nie et al. (2013) showed that reform-based and traditional textbooks serve distinct
purposes in shaping teachers’ intended learning objectives.

The textbook selection process is highly sensitive and can have lasting consequences
on the students’ views on mathematics. In a longitudinal study, van den Ham and
Heinze (2018) found that the choice of mathematics textbooks had a significant
effect on student achievement. Their analysis revealed considerable differences in the
effectiveness of individual textbooks, even when controlling for student background
and teacher characteristics. Despite the importance of the selection process, research
on textbook selection remains limited, underscoring the need for more focused studies
(Viramontes-Miranda & Sanchez Aguilar, 2023).

Context of the study

In Croatia, textbooks are mandatory resources across all school levels and must
align with the national mathematics curriculum and meet scientific, pedagogical,
psychological, and didactic-methodological standards (Act on textbooks and other
educational materials for primary and secondary school, 2018). Textbooks require
approval by the Ministry of Science, Education, and Youth (MSEY), and teachers can
select them from the approved list. They are required to use the same textbooks for
four years or until a new list of the approved textbooks is issued.

The role of textbooks in Croatian mathematics education was thoroughly examined
in 2008 using a questionnaire on a large sample of Croatian mathematics teachers
for lower secondary grades (grades 5-8) (Glasnovi¢ Gracin & Domovi¢, 2009).
The study found that mathematics teachers rely heavily on textbooks for lesson
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planning, exercises, and homework, often following the textbook sequence and
content closely. Two-thirds of the participating teachers supplemented their
preparation with other materials and online content, while some relied solely on the
selected textbook. Further, an analysis of tasks in Croatian mathematics textbooks
was conducted (Glasnovi¢ Gracin, 2011). The results revealed the prevalence
of tasks requiring reproduction or simple numerical calculations, with little
variation in complexity or context. In 2019, a major educational reform in Croatia
introduced a new national mathematics curriculum, bringing significant changes
to teaching. The reform aimed to enhance students’ problem-solving competence
through active, student-centred learning methods using contemporary resources,
to increase students’ satisfaction with school, and to boost teacher motivation
(Divjak & Pazur Anici¢, 2019). In the period from 2019 to 2021, new textbooks
were published, following the reform changes. Therefore, it is important to find out
how these new textbooks are used in comparison to textbook utilization in 2008.

Research aims

The aim of this study is to investigate whether mathematics textbooks have retained
their traditionally dominant role in Croatian lower secondary education by examining
current patterns of textbook use and comparing them with data from a study conducted
fifteen years ago. The research also explores how teachers select textbooks and how
their perceptions of textbook quality have evolved, particularly in light of the national
curriculum reform introduced in 2019. Furthermore, several problems remain
insufficiently addressed in the existing literature and national reports. Firstly, there is
limited recent evidence on the extent to which Croatian mathematics teachers still rely
on textbooks, particularly given the increased availability of digital and supplementary
resources. It remains unclear whether and how teachers’ textbook selection criteria
have changed in response to the curricular reforms aimed at fostering problem-solving
competence and teacher autonomy. In addition, there is a lack of longitudinal insight
into changes in teachers’ satisfaction with textbooks and their perceptions of textbook
quality before and after major reforms. These issues are important for understanding
the evolving role of textbooks within the designated and operational curriculum and for
informing future textbook development. Therefore, to address the aim and problems
of the study, we formulated the following research questions:

RQI: To what extent do lower secondary mathematics teachers in Croatia use
mathematics textbooks in 2023?

RQ2: How does the teachers’ use of mathematics textbooks in 2023 differ from
their use in 2008?

RQ3: Which criteria do mathematics teachers prioritize when selecting textbooks
in 2023, and how have these criteria changed compared to 20082

RQ4: How do teachers evaluate the quality of mathematics textbooks introduced
after the 2019 curriculum reform compared to those used prior to the reform?
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Based on the outlined research problem, we propose the following hypotheses for
research questions RQ2, RQ3, and RQ4:

Hypothesis 1: Teachers’ reliance on textbooks for lesson planning and assigning
tasks has significantly decreased since 2008.

Hypothesis 2: Compared to 2008, teachers now place greater emphasis on didactic
intentions and curriculum alignment when selecting textbooks.

Hypothesis 3: A smaller proportion of teachers perceive an improvement in
mathematics textbook quality after the 2019 curriculum reform compared to the
proportion of participants who perceived an improvement after the 2006 reform.

Methodology

Participants

The study conducted in 2023 involved 678 mathematics teachers working in lower
secondary education (grades 5-8) across all 20 Croatian counties and the City of Zagreb.
The data of the participants are presented in Table 1. Recruitment was conducted via
email using contact information provided by a professional teacher association with
which the first author collaborates as a mathematics educator. Invitations were sent
to 989 teachers who had previously consented to be contacted for events or research
organized by the association. Participation was entirely voluntary and anonymous,
and no compensation was offered. According to available data, approximately 2,285
mathematics teachers were employed in lower secondary schools in Croatia in 2019
(Horvat, 2019). For the purposes of comparison, data from 2008 were drawn from a
sample of 987 mathematics teachers across the country. At the time, 2,126 mathematics

Table1
Socio-demographic characteristics of participants
Category Characteristics Peggrag;ge Pel('ggrzlgz;ge
Gender Female 80 % 90 %
Male 20 % 10 %
Teaching experience 0-5 19 % 10 %
6-15 22 % 33%
16-30 24 % 47 %
> 31 35% 10 %
Academic Master of mathematics educa-
background tion (4/5 years of study) 35% 80 %
Master of mathematics
(4/5 years of study) 2% 3%
Bachelor (teacher college) 47 % /
Bachelor (math study) / 3%
Master of primary education
(module mathematics) 10% 10%
Doctoral degree / 1%
Other 6% 1%
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teachers were employed in lower secondary schools in the school year 2008/2009
(Domovic¢ et al., 2012). These participants completed paper-based questionnaires
during county-level professional development meetings (Zupanijska stru¢na vijeca)
held in the summer of 2008. While participation was also voluntary, attendance at
such meetings likely contributed to a higher response rate. In both cases, the sampling
strategy can be classified as convenience sampling, as neither random nor stratified
sampling methods were applied. Nevertheless, considering large sample sizes, broad
geographical coverage, and the same group of professionals, the two samples are
deemed sufficiently comparable for longitudinal analysis.

Data collection procedure

Data collection in 2023 was conducted over a two-month period in the spring, using
an online survey administered via Google Forms. Teachers received the survey link
through e-mail, and responses were gathered without additional reminders. Based
on pre-testing, the average completion time was approximately 10-12 minutes. All
responses were submitted anonymously, and no personal information, such as school
names or IP addresses, was collected. Ethical standards for educational research were
strictly followed. Participants were fully informed about the aims of the study and
were guaranteed anonymity and confidentiality. They were also informed that their
participation was voluntary.

Instrument

The study utilized the Teachers’ Opinion Questionnaire on the Use of Textbooks
in Mathematics Instruction by Domovi¢ et al. (2012). The questionnaire includes
24 statements about textbook use in mathematics lessons, evaluated on a modified
4-point Likert scale (1 = never, 4 = almost always). Domovic¢ et al. (2012) identified four
factors via exploratory factor analysis: Following textbooks (12 items), Use of textbook
tasks (4 items), Using other teaching resources (4 items), and Individualized approach in
teaching (4 items). These items were used to address RQ1 and RQ2. In addition, the
questionnaire included several closed-ended questions targeting textbook selection
criteria (RQ3) and teacher satisfaction with textbook quality and offer (RQ4). In the
context of this study, the term textbook quality refers to teachers” subjective assessments
of features they consider important, such as mathematical accuracy, didactic intentions,
a variety of tasks, alignment with the curriculum, clarity and organization of content,
and adaptability to diverse groups of learners. Many of these features align closely
with the criteria teachers report as priorities when selecting textbooks. In this study,
the questionnaire was used in its original form, except for the phrase related to the
previous curriculum. In addition, teachers were asked to compare textbooks published
before and after 2019, whereas in the study conducted by Domovi¢ et al. (2012) teachers
compared textbooks published before and after 2006. An open-ended question was
added, asking teachers what they liked or disliked about the textbook they are currently
using, in order to provide deeper insights into the perceived textbook quality (RQ4).
The questionnaire used in this study can be seen in Appendix A.
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Data analysis
Statistical procedures

Before analysis, the dataset was screened for missing values and outliers. Cases with
more than 10 % missing data were removed. A Confirmatory Factor Analysis (CFA)
was conducted using SPSS AMOS 26 to test the validity of the factor structure from
2008. Due to the low reliability of the fourth factor, a three-factor model was used in
the final analysis. The model fit was evaluated using CFI, TLI, RMSEA, and SRMR, in
accordance with the guidelines recommended by Kline (2023). Internal consistency
was assessed using Cronbach’s alpha (see Appendix B).

Descriptive statistics, including means and standard deviations, was reported for each
scale. Normality was verified using the Shapiro-Wilk test and histogram inspection.
T-tests and chi-square tests were performed following assumption checks, including
Levene’s test for homogeneity of variance. To assess whether the correlations between
subscales differed significantly between 2008 and 2023, we conducted Fisher’s r-to-z
transformations. The statistical analyses were conducted using SPSS 26.

Qualitative data analysis

Open-ended responses for the item about liking/disliking the textbook were analysed
using thematic coding to identify key themes related to the research questions (Saldaia,
2015). First, the text was systematically segmented into meaningful units. Each unit
(e.g., a sentence or a phrase) was assigned a code reflecting its primary concern or
perspective. Examples of codes include “alignment”, “curriculum, “errors in textbooks”,
“advanced learners”, etc. The codes were reviewed and clustered into broader themes
that encapsulated similar ideas or topics. For instance, codes like “curriculum” and
“alignment” were grouped under the theme Curriculum. Themes were revisited to
ensure they were distinct, comprehensive, and representative of the data. Overlapping
themes were merged (e.g., “lack of standardization among publishers” and “curriculum”
became (Mis)Alignment with Curriculum). Also, themes were cross-verified with the
original data to ensure accuracy and relevance. Any discrepancies were resolved by
re-coding or re-clustering data points.

Results

This section presents the results of the study, focusing on how mathematics teachers
in Croatian lower secondary schools use textbooks, their criteria for textbook selection,
and their perceptions of textbook quality. The results are organized to address the
research questions and highlight the changes observed over a 15-year period.

Current use of mathematics textbooks in lower secondary
education

The subscale Following textbook evaluates the extent to which teachers adhere to
textbook-recommended practices, including structuring lessons, planning lessons
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using the teacher guide, and emphasizing textbook content and examples. In 2023,
the results showed that participating teachers tend to follow textbook content and
sequence (Table 2). Key practices contributing to this score included using textbook-
specific mathematical language, worked examples, and leveraging visual aids such as
illustrations.

The subscale Use of textbook tasks measures how extensively teachers incorporate
textbook tasks into student activities, such as homework, practice, and assessments.
In 2023, the results showed a rather strong reliance on these tasks (Table 2).

The subscale Use of other teaching resources examines the integration of additional
resources beyond the primary textbook, including multiple textbooks, self-created
tasks, and other teaching materials. In 2023, teachers stated they often incorporate
alternative resources (Table 2).

Table 3 highlights the correlations among the three subscales in 2023: (1) Following
the textbook, (2) Use of textbook tasks, and (3) Using other teaching resources. A positive
correlation between Following the textbook and Use of textbook tasks suggests that
teachers who rely heavily on textbooks for lesson structuring also prefer textbook-
based tasks for various purposes. Conversely, negative correlations between both
Following the textbook and Using other resources, and between Use of textbook tasks
and Using other resources, indicate that higher reliance on textbooks reduces the use
of supplementary materials.

Changes in textbook use compared to 2008

Compared to 2008, adherence to textbook-recommended practices, including
lesson structuring, definitions, and worked examples, has significantly declined, as has
reliance on textbooks for homework and assessments (Table 2). These results confirm
Hypothesis 1. However, the use of other teaching materials remains unchanged,
indicating that decreased textbook usage has not been replaced by greater reliance
on supplementary resources.

Table 2
Subscale results on textbook use in 2008 and 2023
Subscale Year N M SD t df
1. Following textbook 2008 765 3.10 .365
20.768** 1294.737
2023 678 2.65 A57
2. Use of textbook tasks 2008 794 3.49 415 14.593% 1319211
2023 678 3.16 .500
3. Using other teaching 2008 783 2.67 427
.090 1424.419
resources 2023 678 266 432
*p <0.01

Table 3 presents correlations between subscales in 2023 and 2008. The correlation
between Following textbook and Use of textbook tasks increased significantly (z = 5.62,
p <.001), as did the negative correlations between Following textbook and Use of
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other resources (z=6.17, p <.001), and between Use of textbook tasks and Use of other
resources (z = 6.85, p < .001). These results show that reliance patterns have become
more polarized over time, with teachers either strongly adhering to textbooks or
deliberately diversifying their instructional materials.

Table 3
Correlations between subscales
Year 2008 Year 2023
Subscale 1. 2. 3. 1. 2. 3.
1. Following textbook 1 A440%* - 142%* 1 .648%* -A439%*
2. Use of textbook tasks 1 -237%* 1 -.530%*
3. Using other teaching resources 1 1

**p <001

Criteria for textbook selection

The criteria for textbook selection included worked examples and practice tasks,
mathematical correctness, didactic intentions, graphical design, alignment with the
curriculum, and other factors. In 2023, the most prioritized criteria were worked
examples and practice tasks, mathematical correctness, didactic intentions, and
curriculum alignment (Table 4). The coherence between the textbook approach and
student age was noted by 41 % of the study participants. In contrast, graphical design,
lack of involvement in decision-making, authorship, and unspecified factors were of
minimal importance, highlighting a preference for practical over aesthetic considerations.

A comparison between 2008 and 2023 is presented in Table 4. The preference for

Table 4
Textbook selection criteria among mathematics teachers in 2008 and 2023

Year 2008 Year 2023
Category N % N % X1
Worked examples 642 65% 434 64% 0.1962
Mathematical correctness 345 35% 420 62% 117.908**
Didactic intention 128 13% 366 54% 322.0303**
Curriculum alignment 464 47% 353 52% 3.9077*%
Age alignment 632 64% 278 41% 85.0816**
Graphical design 128 13% 61 9% 77.6761%*
Undecided 20 2% 20 3% 1.0946
Authorship 20 2% 7 1% 1.9046
Other 10 1% 7 1% 0.044

*p < 0.05,**p <0.01

worked examples and practice tasks remained consistent and is the most significant
selection criterion at both time points. The importance of mathematical correctness
significantly increased as did didactic intentions of the textbooks, compared to 2008,
which confirms Hypothesis 2. Curriculum alignment had a modest but significant
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increase, maintaining its relevance. Conversely, the importance of aligning textbook
approaches with students’ age and graphical design declined significantly, suggesting
shifts in educational priorities. Criteria such as lack of involvement in the selection
process, authorship, and unspecified factors remained consistently unimportant.

Quality of textbooks

In 2023, 65 % of the participants reported being satisfied with the offer of mathematics
textbooks for lower secondary mathematics. However, this represents a significant
decline compared to the satisfaction level observed in 2008 (Table 5).

Teachers were also asked to evaluate the quality of the textbooks they were using
compared to those they had used before the curricular reform. Approximately 38 %
of teachers believe that the quality of textbooks has improved since 2019, when the
reform was introduced (Table 5). A similar question was asked in 2008, when teachers
compared textbook quality to the period before 2006, following the introduction of
the new mathematics curriculum plan (Table 5). At that time, about 87 % of teachers
responded positively. These results confirm Hypothesis 3. This difference suggests
that textbooks in the earlier reform underwent more significant changes, which
participating teachers perceived as having a positive effect on their quality, compared to
textbooks that were published after 2019. This shift in teacher attitudes warrants further
investigation into the underlying causes, which we investigate in the next subsection.

Table 5
Perceived quality of textbooks and satisfaction with textbook selection in 2008 and 2023
Year 2008 Year 2023
Perception of: X
N % N %
Textbook offer 867 88 % 441 65 % 125.3701%*
Textbook quality 856 87 % 256 38% 434.4361**

**p <001

Teachers’ perceptions of current mathematics textbooks

The thematic analysis of teachers’ perceptions of textbooks provides insights into
the sources of their satisfaction and dissatisfaction. Among 678 participants, about
380 responded to this question. Seven themes emerged from the data (Table 6), where
we detected 68 occurrences of positive aspects of textbooks and 406 occurrences of
negative aspects. The positive aspects were most frequently associated with themes
such as Quality and Variety of Tasks and Digital Content and Technology, while (No)
Errors in the Textbooks and Clarity and Presentation of Content received minimal positive
feedback. Given the high number of negative comments, we describe the underlying
causes of teachers’ dissatisfaction in more detail.

(Mis)Alignment with Curriculum. Some teachers pointed out that textbooks are not
consistently aligned with the subject curriculum, leading to the inclusion of non-curricular
content or the omission of key elements. Teachers expressed dissatisfaction with
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discrepancies between textbooks and a desire for greater uniformity because different
publishers follow different sequences of teaching units, making it challenging to
maintain continuity, especially when students transfer between schools.

Quality and Variety of Tasks. Many textbooks contain monotonous, repetitive tasks
that do not foster deeper understanding. Teachers highlighted the lack of problem-
solving tasks, open-ended questions, and real-life applications.

Table 6
Examples of supporting quotes on teachers’ perception of textbooks

Theme D/S (n) Example of Quotes
(Mis)Alignment with D (n=67) Content is not aligned with the mathematics curriculum
Curriculum - some topics are covered in too much depth, while
others are too superficial.
S(n=15) | am satisfied with [...] alignment with the curriculum.
Quality and Variety of D (n=133) Tasks are often repetitive and lack innovation across
Exercises grades.
S (n=48) | am satisfied with the examples and tasks.
Didactic Design D (n=49) Many textbooks simply repeat old material without
innovation.

Motivational examples are trivial and fail to capture
students’attention.

S(n=14) | am satisfied [...] with the suitability of the content for
students.
Clarity and D (n=58) The quantity of material often overshadows its quality.
Presentation of
Content S (n=16) | am satisfied with the clarity.
(No)Errors in the D (n=29) Errors in mathematical definitions and tasks persist
Textbooks despite numerous reviews.
S (n=9) | am satisfied with the correctness of the solved tasks.
Digital Content and D (n=44) Digital content is useful but not always aligned with
Technology printed textbooks.
S (n=16) | like digital materials because they are visual,
interactive and fun.
Usability for D (n=26) Textbooks are not tailored for students with special
Differentiated needs.
Learning There are not enough challenging tasks for students

who want to excel.

S (n=9)
A big plus [...] is the division of tasks for everyone

(lower, middle, higher level, application).

* D = dissatisfaction, S = satisfaction

Didactic Design. Some teachers stated that textbooks often replicate outdated
content from previous editions. A lack of clarity in definitions, poor systematization
of material, and an inappropriate didactic approach hinder students’ independent
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work and understanding. Additionally, motivational elements in textbooks are seen
as trivial, impractical, and not relatable to students’ lives.

Clarity and Presentation of Content. According to the teachers, textbooks often include
an overwhelming amount of content. Moreover, teachers noted that quality is often
sacrificed for quantity, and overly colourful, crowded materials make it difficult for
students to focus on and comprehend the material.

(No)Errors in the Textbooks. Frequent errors, such as mathematical, grammatical,
content-related, and typographical errors, are a recurring issue in textbooks. Teachers
expressed frustration that mistakes persist across editions despite multiple reviews
and proofreading processes.

Digital Content and Technology. Although digital materials provided along with
textbooks are popular among teachers, they are often poorly aligned with the printed
textbooks. Teachers cited technical difficulties, limited interactivity, and a lack of tools
to monitor student progress. Additionally, some students lack the necessary resources
to use digital textbooks, which increases inequalities between students.

Usability for Differentiated Learning. Teachers emphasized the need for textbooks to
accommodate diverse student needs, including advanced learners, struggling students,
and those with special needs.

Discussion

This study examined the extent to which lower secondary mathematics teachers in
Croatia rely on textbooks for instruction and how the use of textbooks has changed over
time. The results reveal a notable shift in textbook use among mathematics teachers
in 2023 in comparison to 15 years earlier, characterized by reduced adherence to the
textbook. Participating teachers identified the quality of worked examples and exercises,
mathematical correctness, and didactic intentions as primary criteria for textbook
selection. However, dissatisfaction with task variety, curriculum alignment, and digital
content integration suggests a necessity for improvement. This shift in textbook use
raises important questions regarding the role of textbooks as designated curriculum
and implications for teaching practice. In the sections below, we discuss our results.

Use of mathematics textbook as the designated curriculum

The extent to which mathematics textbooks are currently used reflects the evolving
relationship between the teacher-intended curriculum and the enacted curriculum.
There has been a decline in strict adherence to the textbook, which was a standard
practice in the late 2000s (Glasnovi¢ Gracin, 2011; Glasnovi¢ Gracin & Domovic,
2009). However, textbooks continue to play a significant role in student activities
such as practice exercises and homework assignments. The results obtained show
two contrasting trends in textbook usage: teachers who depend heavily on textbooks
are increasingly using them to structure lessons and assign tasks, while those seeking
external resources are moving further away from textbook-centred methods.
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Despite the decrease in reliance on the selected textbook, the use of alternative
teaching resources, such as other textbooks (older editions or other currently approved
ones) or online materials, has not increased significantly. On the one hand, official
textbooks provide stability during reform periods (Glasnovi¢ Gracin & Juki¢ Mati¢,
2021), which explains the limited adoption of alternative resources. On the other hand,
these results highlight a missed opportunity to enrich the enacted curriculum after
the reform period concluded. The results indicate that teachers often use textbooks
in their practice, but express dissatisfaction with various features of the textbooks
they use. Consequently, we believe that teachers adapt textbook content by modifying
lesson sequences, revising definitions, and altering examples. However, this assumption
warrants further investigation.

The trend of moving beyond strict adherence to the textbook is not unique to Croatia.
Research from other contexts shows that teachers often adapt or modify textbook
content and use a wider range of resources, such as digital tools and supplementary
materials, to enhance the operational curriculum (e.g., Cakiroglu et al., 2023; Gustafsson
et al., 2024). These resources support both the teacher-intended curriculum and the
enacted curriculum by helping teachers manage instructional goals, engage students,
and introduce innovative teaching methods (Grave & Pepin, 2015). These materials
are often refined and tailored through repeated use in classrooms, making them
more effective over time (Gueudet et al., 2021). Still, despite the growing diversity of
available teaching resources, textbooks often remain the central resource for students
due to social influences and expectations (Glasnovi¢ Gracin & Juki¢ Mati¢, 2021;
Gustafsson et al., 2024).

Selection criteria and perceived quality of textbooks

In this study, among various selection criteria, teachers prioritized worked examples
and practice tasks, mathematical correctness, and didactic intentions in the process of
textbooks selection. These criteria reflect different dimensions of teacher knowledge,
including subject expertise, practical classroom experience, curriculum understanding,
and knowledge of effective teaching methods (Andrade et al., 2023). Therefore, teachers’
textbook choices align with their perceptions of what best supports student success.
The selection of textbooks is a delicate process, as the chosen materials have long-
term consequences for student learning outcomes. For instance, Hadar (2017) found
that textbooks with tasks requiring deeper conceptual understanding contributed
more effectively to the enacted curriculum. Students using such textbooks performed
significantly better on national exams compared to those who used more superficial
materials. It is, therefore, not surprising that the surveyed teachers identified worked
examples and practice tasks as the most important selection criteria.

We observed a notable shift in teachers’ selection criteria over time. In 2023, teachers
placed significantly greater importance on mathematical correctness and didactic
intentions compared to 2008. The increased emphasis on didactic intentions reflects
a growing preference for textbooks that integrate effective teaching strategies with
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mathematically accurate content.A possible explanation for this change is the shift in
textbook authorship. In 2008, textbooks were primarily written by university professors
and senior advisors in the Education and Teacher Training Agency, whereas more
recent textbooks have been authored mainly by practicing teachers. While this change
has helped address age-appropriateness, which was previously overlooked (Glasnovi¢
Gracin, 2011), it may also have contributed to concerns regarding the rigor of the
content. The percentage of teachers who agree that textbook quality has improved
further supports this interpretation.

The study showed that a significantly smaller proportion of teachers believe that
mathematics textbooks have improved following the 2019 curriculum reform, compared
to those who perceived an improvement after the 2006 reform. The results show that
perceived quality issues are rooted in both content deficiencies and inconsistency with
curricular goals. Thematic analysis of open-ended responses emphasized concerns
regarding curriculum alignment, task quality, and the inclusion of didactic intentions.
Teachers reported that many textbooks either exceed or fail to meet curriculum
requirements, disrupting instructional coherence and compelling teachers to make
extensive adjustments. Tasks were frequently criticized for being overly repetitive,
lacking opportunities for critical thinking, and failing to support differentiated
learning. Factual inaccuracies, poorly designed presentations, and inconsistencies
between the printed and digital versions further reduced their instructional value.
Moreover, technical difficulties and limited interactivity in digital formats hindered
their usability, especially in classrooms with unequal access to technology. These
challenges illustrate a gap between teachers’ expectations and the actual quality of
available resources (O’Keeffe & White, 2017; Gonzalez-Martin et al., 2018).

These findings show the important role of textbook authors in shaping students’
learning experiences. Although teachers select textbooks based on their instructional
needs, the quality of these materials depends largely on the expertise and collaboration
of the authors. As noted by several researchers (e.g., Fan et al., 2025; Hadar, 2017;
van den Ham & Heinze, 2018), textbooks are not neutral: they reflect the authors’
understanding of mathematics, teaching methods, curriculum goals, and student
needs. Therefore, enhancing textbook quality requires collaborative teams consisting
of curriculum specialists, experienced mathematics teachers, math educators, and
subject matter experts, i.e., mathematicians. Such a collaborative effort would help
to narrow the gap between the official curriculum and its actual implementation in
classrooms (Fan et al., 2025).

Implications of the study

In Croatia, the mathematics textbook is part of the official curriculum and is,
therefore, expected to be used in teaching. However, the reported decline in the
reliance on textbooks indicates shifts in how teachers engage with this resource. Such
use raises critical considerations:

The need to re-evaluate the role of textbooks: With the increased availability of a
variety of curricular resources and their digital potential, the role of the textbook should
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be reassessed. Specifically, will textbooks become supplementary tools, or should they
remain integral to the official curriculum, and if so, to what extent? These questions
should also consider the social aspects of teaching as well.

The need to ensure quality: If textbooks continue to be a key component of the
designated curriculum, quality indicators must be established to evaluate them.
Policymakers and curriculum designers should ensure that future textbooks not only
align with the curriculum in terms of learning outcomes and mathematical content
(Act on textbooks and other educational materials for primary and secondary school,
2018), but also support the development of mathematical competencies and 21st-
century skills.

An important potential limitation of our study must be acknowledged. The findings
should be interpreted with caution for the following reasons: (1) the data rely on
self-reported measures, which might introduce bias as teachers could either over-report
or inaccurately recall their use of textbook resources; (2) this study did not account
for factors such as the socioeconomic conditions of schools or students, which might
affect resource availability and usage.

Conclusion

The study provides insights into the changing role of mathematics textbooks in
Croatian lower secondary education. It shows a decreasing dependence on textbooks
compared to 15 years ago, alongside an increasing focus on instructional quality,
mathematical accuracy, and alignment with contemporary teaching practices. Teachers’
increased critical stance toward textbook content reflects broader educational shifts
and signals a need for more responsive, well-aligned instructional materials. Given
the persistent centrality of textbooks in classroom practice, curriculum developers
and policymakers should prioritize both didactic coherence and content accuracy in
future textbook development.

Future studies could examine how the teachers’ use of textbooks relates to their
selection criteria and perceptions of textbook quality. For example, teachers who rely
heavily on textbooks may prioritize different features than those who use diverse
resources. Exploring these relationships could reveal user profiles and inform the
design of textbooks that better align with teachers’ instructional needs. Moreover,
further research is needed to explore how contextual factors, such as school resources
and digital infrastructure, interact with teachers’ textbook use, and to assess the long-
term impacts of these changes on student learning outcomes.
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Appendix

Appendix A

Items/questions from the questionnaire:
Factor 1: Following the textbook

1.

2.
3.
4

AN

10.

11.
12.

In lessons, I follow the procedures recommended in the textbook.

I strictly adhere to the structure of the textbook lessons.

I use textbook content to motivate students when introducing new topics.
During lessons, I present definitions, theorems, and rules exactly as they
appear in the textbook.

In the lesson, I emphasize the key points highlighted in the textbook.

I prepare for lessons using the selected mathematics textbook.

I use the mathematical language and symbols specific to the textbook during
instruction.

I prepare for lessons using the teacher guide.

At the start of the school year, I plan the precise sequence of topics as
outlined in the textbook.

In lessons, I use solved examples from the textbook with modifications
when needed.

In lessons, I use textbook examples exactly as written.

I draw students’ attention to textbook illustrations, photos, and comics.

Factor 2: Use of textbook tasks

1.

© NN R

9.

I rely on tasks from the textbook when reviewing for an exam.

My students are given homework assignments from the textbook.

I select exam tasks based on those found in the textbook.

I select practice tasks from the textbook to reinforce the content.

Factor 3: Using other teaching resources

When preparing for lessons, I rely on additional mathematics textbooks.
I select practice tasks from other sources.

When preparing for lessons, I rely on supplementary materials.

I create practice tasks myself.

Factor 4: Individualized approach in teaching

1.

4.

My students are allowed to choose the exercises from the textbook they
wish to complete, either during a lesson or as homework.

I differentiate task selection based on each student’s ability level.

When students are learning new material, they engage with the content
independently or collaboratively using the textbook.

At the beginning of a new topic, I introduce the material using frontal work.

2. Which criteria do you consider most important when selecting a textbook?
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(Select the three most relevant options.)

a) Quality and relevance of examples and practice tasks

b) Appropriateness of content for students’ age and developmental level

¢) Mathematical correctness and precision

d) Alignment with the official curriculum

e) Visual and graphic design

f) Didactic intentions in the textbook

g) Reputation or expertise of the author

h) Publisher-provided benefits or incentives

i) I am not responsible for textbook selection

j) Other
3. Overall, are you satisfied with the current selection of primary school textbooks?
Yes  Mostly yes Neutral Mostly no No
4. Has the quality of today’s textbooks improved compared to those before 2019?
Yes  Mostly yes Mostly no No
5. Could you briefly describe what aspects of the textbooks you are satisfied or

dissatisfied with?

Appendix B

A Confirmatory Factor Analysis (CFA) was conducted using Maximum Likelihood
estimation with the NLMINB optimization method. The initial model showed a
significant Chi-square test, x*(246) = 552.468, p < 0.001, suggesting poor fit. Given
the test>s sensitivity to large sample sizes, alternative fit indices were evaluated.
The CFI = 0.861 and TLI = 0.844 fell slightly below the recommended threshold of
0.90 (Hu & Bentler, 1999), while the RMSEA = 0.061 (90 % CI [0.054-0.067]) and
SRMR = 0.069 indicated adequate fit. Factor loadings were significant for factors 1-3
(p < 0.001) but not for factor 4 (p > 0.05), leading to its exclusion.

The refined three-factor model improved fit: x*(167) = 377.111, p < 0.001, CFI = 0.897,
TLI = 0.882, RMSEA = 0.061 (90 % CI [0.053-0.069]), and SRMR = 0.063. Factor
loadings for factors 1 (“Following textbook”), 2 (“Textbook task”), and 3 (“Using
other resources”) were all significant (p < 0.001), with strong relationships indicated
by loadings ranging from 0.585 to 1.569 across latent factors. These results suggest the
revised model demonstrates acceptable fit, supported by RMSEA and SRMR indices.
Figure 2 presents the model with standardized estimates.

The calculated Cronbach’s alpha values indicate acceptable internal consistency of
the scales: Following textbook = 0.842, Use of textbook tasks = 0.756, Using other
teaching resources = 0.648.

845



Jukic Matic and Glasnovic Gracin: What Has Changed in 15 Years and What Has Remained the Same? Exploring ..

22

FT1

44

FT2

.20

FT3

.49

FT4

45

FT5

.33

FT6

.23

FT7

.40

FT8

.48

FT9

40

FT10

30)

FT11

26)

TTIITITITT T

FT12

39

m o

L
Textbook 38 T2 o< .
tasks 83
@M T3 1)
7
TT4 el16
G
> 2
S
.58
Followin m
48 textboo! it
_6’:
)
9 3 37
b %
e OR1 . el7
e S
® OR2 33 e18
Other .58
resources PN OR3 o 19
OR4 e20

Figure 2. Model with standardized estimates



Croatian Journal of Education, Vol.27; No.3/2025, pages: 825-862

Sto se promijenilo, a sto je ostalo
isto u posljednjih 15 godina?
Studija o koristenju matematickih
udzbenika

Sazetak

Udzbenici su kljucni resursi matematickoga obrazovanja u mnogim zemljama,
ukljucujuci i Hrvatsku. Prije petnaest godina provedena je opsezna studija o njihovoj
uporabi u visim razredima osnovne skole u Hrvatskoj. Ona je pokazala da se ucitelji
matematike u velikoj mjeri oslanjaju na udzbenike za planiranje i izvodenje nastave,
slijedeci strukturu udzbenika te ih koriste za vjeZbanje i zadavanje domacih zadaca.
Reformom obrazovanja 2019. godine naglasak je stavljen na rjesavanje problema,
profesionalni razvoj i autonomiju ucitelja. To dovodi do pitanja kako se upotreba
matematickih udzbenika promijenila tijekom proteklih 15 godina. U sklopu ovoga
istraZivanja ispituje se u kojoj se mjeri koristi udzbenik u visim razredima osnovne
skole, koji su kriteriji za njihov odabir te sto ucitelji smatraju pod kvalitetom dostupnih
udzbenika. IstraZivanje je provedeno putem upitnika sa zatvorenim i otvorenim
pitanjima. Rezultati pokazuju da se ucitelji znacajno manje oslanjaju na udzbenike
u odnosu na istraZivanje od prije 15 godina, dok je upotreba drugih nastavnih
materijala ostala ista. Identificirane su i promjene u kriterijima za odabir udzbenika,
Sto ukazuje na nove prioritete u matematickom obrazovanju. Ovim istraZivanjem
naglasava se potreba za ponovnim promisljanjem o ulozi koju udzbenik ima u
nastavi matematike te za osiguravanjem kvalitete udzbenika u skladu sa suvremenim
obrazovnim ciljevima.

Kljucne rijeci: koristenje udzbenika; kriteriji za odabir udzbenika; matematicko
obrazovanje

Uvod

Utitelji matematike koriste razne resurse za planiranje i izvodenje nastave, poticanje
ucenika na rad te unaprjedenje vlastitoga znanja i strategija poucavanja. Medu takvim
resursima posebno mjesto zauzimaju kurikulni materijali jer obuhvacaju sredstva
koja podjednako koriste i ucitelji i ucenici, bilo u izravnoj nastavi ili izvan ucionice
(Pepin i Gueudet, 2020). Udzbenici tradicionalno imaju sredi$nju ulogu u poucavanju i
ucenju matematike (Fan i sur., 2013), a u posljednjem je desetljecu rastuc¢a dostupnost
digitalnih kurikulnih materijala potaknula sve ve¢i broj istrazivanja o njihovu utjecaju
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na nastavu matematike (npr. Pepin i sur., 2017). No, studije i dalje pokazuju da
tiskani udzbenici imaju vazno mjesto u nastavi. Nedavno istrazivanje Gustafssona i
suradnika (2024) otkrilo je da Svedski ucitelji matematike i dalje u velikoj mjeri ovise
o udzbenicima, ¢ak i kada koriste druge izvore za planiranje i izvodenje nastave. Sli¢no
su Engledowl i suradnici (2021) ustanovili kako su tiskani udzbenici vrijedan resurs
za ucitelje osnovnih $kola u SAD-u, unatoc¢ sve zastupljenijim digitalnim kurikulnim
materijalima. Slican obrazac prisutan je i drugdje; komparativno istrazivanje provedeno
u pet europskih zemalja (Slovackoj, Ceskoj, Italiji, Norveskoj i Turskoj) pokazalo je da,
iako ucitelji sve viSe upotrebljavaju dodatne materijale, ukljucujuci i vlastito izradene
sadrzaje, udzbenici i dalje ostaju temeljni izvor poucavanja (Cakiroglu i sur., 2023).
Takvi nalazi poti¢u na razmisljanje o statusu udzbenika u hrvatskom obrazovnom
sustavu: jesu li matematicki udzbenici zadrzali svoju dominantnu ulogu kakvu su
imali prije 15 godina (Domovi¢ i sur., 2012) ili je njihovu vaznost smanjila sve veca
dostupnost drugih obrazovnih materijala? Cilj ovoga istrazivanje jest utvrditi u kojoj
se mjeri udzbenici koriste u vi$im razredima osnovne $kole te usporediti sadasnje
trendove njihove uporabe s onima od prije 15 godina.

Teorijska pozadina
Pozicija udzbenika u kurikulu

Kako bismo bolje razumjeli ciljeve ovoga istrazivanja, vazno je razjasniti ulogu
udzbenika u kontekstu kurikula. Remillard i Heck (2014) predlozili su model kojim
se analizira proces provedbe kurikula, pri ¢emu se naglasava uzajamno djelovanje
obrazovnih politika i same primjene kurikula u u¢ionici. Spomenuti model razlikuje
sluzbeni i operativni kurikul. Sluzbeni kurikul obuhvaca ciljeve i ishode ucenja,
sadrzaj vanjskoga ili sluzbenoga vrednovanja te naznaceni kurikul. Ciljevi i ishodi
najcesce odreduju ocekivanja vezana uz ucenicka postignuca, a ponekad i nastavne
metode ili izvore koji bi se trebali koristiti za njihovo ostvarenje. Iako vrednovanje nije
izravno odredeno opsegom ni redoslijedom nastavnih sadrzaja, ipak utjece na odabir
sadrzaja kojima ucitelji daju prednost. Naznaceni kurikul odnosi se na skup nastavnih
smjernica koje je donijelo ovlasteno tijelo i koje mogu ukljucivati resurse koje to tijelo
odabere ili odobri. U sustavima s visoko centraliziranim odlukama o kurikulu, ili gdje
se podrazumijeva uskladenost nastavnih materijala sa standardima, udzbenici ¢esto
¢ine klju¢ni dio naznacenoga kurikula.

Operativni kurikul obuhvaca uciteljevo planiranje nastave, odnosno pripremu
temeljem propisanog kurikula (primjerice, kori$tenjem udzbenika, priru¢nika za
ucitelje i slicnih izvora), kao i provedeni kurikul koji odrazava stvarna zbivanja tijekom
nastave i ostvarena ucenicka postignuca. Prijelaz od propisanog kurikula do planiranih,
a potom i provedenih sati, uklju¢uje brojne prilagodbe na koje utje¢u razni ¢imbenici.
Prikaz toga modela nalazi se na Slici 1.

U ovom istrazivanju koristi se model kurikula autora Remillard i Heck (2014). Ovaj
model odabran je sa svrhom analize na¢ina na koji se naznaceni kurikul prevodi u
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ono §to je ucitelj planirao i, naposlijetku, u kurikul koji se doista provodi u ucionici.
Naime, udzbenici matematike u Hrvatskoj obvezni su na svim razinama obrazovanja
te predstavljaju klju¢nu sastavnicu propisanog kurikula.

Slika 1.

Pregled literature o koristenju i odabiru matematickih
udzbenika

Istrazujudi radove objavljene izmedu 2018. 1 2023. godine o kurikulnim materijalima
u matematickom obrazovanju, Rezat (2024) otkriva da istrazivanja o matematickim
udzbenicima i dalje dominiraju u podrucju kurikulnih materijala. Dok se ve¢ina
istrazivanja fokusira na sadrzaj udzbenika, dio njih proucava nacine na koje ucitelji
i ucenici koriste udzbenike. Takoder, mnoge studije ispituju utjecaj udzbenika na
razne aspekte poucavanja i u¢enja matematike kao $to su postignuca ucenika, stavovi
ucenika prema matematici, nastanak identiteta tijekom ucenja itd.

Utitelji koriste udzbenike na razlic¢ite nacine: neki ih slijede doslovno, drugi
prilagodavaju njihov sadrzaj svojim potrebama, dok pojedini izraduju vlastite
materijale (Brown, 2009). Udzbenici su ¢esto kljucan alat u procesu planiranja nastave,
strukturiranju nastavnih sati i organizaciji uvjezbavanja matematickih sadrzaja (Fan
i sur., 2021; Gustafsson i sur., 2024; Pepin i sur., 2013). Osim toga, udzbenici pruzaju
podrsku u formativnom i sumativnom vrednovanju te predstavljaju vrijedan izvor za
refleksiju i unaprjedenje nastavnih metoda (Fan i sur., 2021; O’Keeffe i White, 2017).
RijeSeni primjeri u udzbenicima pomazu ucenicima u lakSem svladavanju izazova,
strukturiranju znanja i dubljem razumijevanju matematickih koncepata (Gonzalez-
Martin i sur., 2018; Chin i sur., 2022).

Udzbenici takoder imaju znacajnu ulogu u provedbi obrazovnih reformi. Istrazivanje
Nie i suradnika (2013) pokazuje da reformirani i tradicionalni udzbenici ostvaruju
razlicite ciljeve, usmjeravajuci nastavu na specifi¢ne nacine. Nadalje, Fan i suradnici
(2021) ustanovili su da u¢itelji matematike u Sangaju dozivljavaju udzbenike kao klju¢ne
alate, osobito u pocetnim fazama kurikulne reforme jer im oni pruzaju stabilnost
tijekom prilagodbe na nove zahtjeve kurikula (Glasnovi¢ Gracin i Juki¢ Mati¢, 2021).
No, kako uditelji stje¢u sigurnost u provedbi reformi, njihova ovisnost o udzbenicima
najcesce se smanjuje te sve ceS¢e primjenjuju i dodatne izvore i metode u svojoj nastavi.

Odabir udzbenika izuzetno je osjetljiv proces i moze imati dugorocne posljedice
na ucenikovu percepciju matematike. Van den Ham i Heinze (2018) u svojem su
longitudinalnom istrazivanju utvrdili da izbor matematickoga udzbenika ima znacajan
utjecaj na kasnija postignuca ucenika. Njihova je analiza ukazala na znatne razlike u
ucinkovitosti pojedinih udzbenika, ¢ak i nakon $to su kontrolirani ¢imbenici poput
socijalne pozadine ucenika i karakteristika ucitelja. Unato¢ vaznosti procesa odabira
udzbenika, studije o toj temi i dalje su malobrojne, $to dodatno isti¢e potrebu za daljnjim
istrazivanjima u ovom podru¢ju (Viramontes-Miranda i Sanchez Aguilar, 2023).
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Kontekst istrazivanja

U Republici Hrvatskoj matematicki su udzbenici obvezan izvor na svim razinama
obrazovanja i moraju biti uskladeni s nacionalnim kurikulom matematike te udovoljavati
znanstvenim, pedagoskim, psiholoskim i didakticko-metodi¢kim standardima (Zakon
o udzbenicima i drugim nastavnim materijalima za osnovnu i srednju skolu, 2018).
Udzbenici prolaze postupak odobrenja Ministarstva znanosti, obrazovanja i mladih,
a uditelji ih mogu birati s popisa odobrenih udzbenika te ih u pravilu koriste Cetiri
godine ili do odobravanja novih udzbenika.

Uloga udzbenika u hrvatskom matemati¢kom obrazovanju temeljito je ispitana 2008.
godine upitnikom na velikom uzorku hrvatskih ucitelja matematike za viSe razrede
osnovne $kole (Glasnovi¢ Gracin i Domovi¢, 2009). Studija je pokazala da se uitelji
matematike u velikoj mjeri oslanjaju na udzbenike za planiranje nastave, vjezbanje i
zadavanje domace zadace te u svojoj nastavi Cesto prate redoslijed i sadrzaj udzbenika.
Dvije tre¢ine uditelja u navedenom istrazivanju izjavilo je da se tijekom pripreme za
nastavu koristi i drugim materijalima i mreznim sadrzajima, dok se neki oslanjaju
isklju¢ivo na odabrani udzbenik. Nadalje, otprilike u isto vrijeme provedena je i analiza
zadataka u hrvatskim udZbenicima matematike (Glasnovi¢ Gracin, 2011), a rezultati
su otkrili dominaciju zadataka koji zahtijevaju reprodukciju ili jednostavne numericke
izracune, s malim varijacijama u slozenosti ili kontekstu (Glasnovi¢ Gracin, 2011).
Nakon ovih studija, 2019. godine, velikom obrazovnom reformom u Hrvatskoj uveden
je novi nacionalni kurikul matematike, koji je donio znacajne promjene u nastavi. Cilj
reforme bio je unaprijediti u¢enicke kompetencije za rjesavanje problema primjenom
aktivnih metoda ucenja uz koristenje suvremenih izvora, povecati zadovoljstvo ucenika
skolom i motivirati ucitelje (Divjak i Pazur Anici¢, 2019). U razdoblju od 2018. do
2021. godine, u sklopu reformskih promjena, objavljeni su novi udzbenici. Stoga je
vazno saznati kako se ti novi udzbenici koriste i postoji li razlika u njihovom koristenju
u odnosu na 2008. godinu.

Ciljevi istrazivanja

Cilj je ovoga istrazivanja ispitati jesu li matematicki udzbenici zadrzali svoju
tradicionalno dominantnu ulogu u osnovnoskolskom obrazovanju u Hrvatskoj.
U tu svrhu analizirat ¢e se nacini koriStenja udzbenika, a rezultate e se usporediti s
podatcima istraZivanja provedenoga prije petnaest godina. Istrazivanjem Ce se takoder
ispitati na koji nacin ucitelji odabiru udzbenike i kako se promijenila percepcija
kvalitete udzbenika, osobito u svjetlu nacionalne kurikulne reforme provedene 2019.
godine. Takoder, nekoliko vaznih pitanja ostaje nedovoljno obradeno u dosadasnjoj
literaturi i nacionalnim izvjestajima: nedostaju noviji podatci o tome u kojoj mjeri
uditelji matematike u Hrvatskoj i dalje ovise o udzbenicima, osobito s obzirom na sve
vecu dostupnost digitalnih i dodatnih nastavnih materijala. Nije jasno ni jesu li se
promijenili i kako kriteriji za odabir udzbenika kao odgovor na kurikulnu reformu
usmjerenu na razvoj kompetencija za rje$avanje problema te povecanje autonomije
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ucitelja. Takoder, nedostaju longitudinalni uvidi u zadovoljstvo ucitelja udzbenicima i
njihovu percepciju kvalitete udzbenika prije i nakon reforme. Odgovori na ova pitanja
klju¢ni su za razumijevanje uloge udzbenika unutar naznacenoga i operativnoga kurikula
te za daljnje smjernice izrade udzbenika. Kako bismo odgovorili na postavljene ciljeve
i istrazivacke probleme, formulirana su sljedeca istrazivacka pitanja:

RQI: U kojoj mjeri nastavnici matematike u osnovnoj $koli u Hrvatskoj trenutacno
koriste udzbenike u svojoj nastavi?

RQ2: Kako se uporaba matematickoga udzbenika u 2023. godini razlikuje od njihove
uporabe 2008. godine?

RQ3: Kojim kriterijima ucitelji matematike daju prednost pri odabiru udzbenika u
2023. godini, i kako su se ti kriteriji promijenili u odnosu na 2008. godinu?

RQ4: Kako uditelji procjenjuju kvalitetu udzbenika iz matematike uvedenih nakon
kurikulne reforme 2019. godine u usporedbi s udzbenicima koristenim prije reforme?

Na temelju postavljenoga istrazivackog problema, predlazemo sljedece hipoteze uz
istrazivacka pitanja RQ2, RQ3 i RQ4:

Hipoteza 1: Oslanjanje ucitelja na udzbenike prilikom planiranja nastave i davanja
zadataka znacajno se smanjilo u odnosu na 2008. godinu.

Hipoteza 2: U odnosu na 2008. godinu, ucitelji danas u ve¢oj mjeri naglasavaju
metodicko oblikovanje i uskladenost s kurikulom prilikom odabira udzbenika.

Hipoteza 3: Manji udio ucitelja smatra da se kvaliteta matematickih udzbenika
poboljsala nakon kurikulne reforme iz 2019. godine u odnosu na udio onih koji su
poboljsanje uocili nakon reforme iz 2006. godine.

Metodologija
Sudionici

U istrazivanju provedenom 2023. godine sudjelovalo je 678 ucitelja matematike
iz osnovnih $kola diljem Hrvatske. Podatci o sudionicima prikazani su u Tablici 1.
Sudionici su kontaktirani elektronickom po$tom, pri ¢emu su adrese prikupljene u
suradnji sa strukovnom udrugom ucitelja s kojom prvi autor suraduje kao edukator.
Poziv za sudjelovanje upucen je na 989 adresa ucitelja koji su navedenoj udruzi
prethodno dali suglasnost za kontaktiranje u svrhu sudjelovanja na dogadanjima ili
istrazivanjima. Sudjelovanje je u potpunosti bilo dobrovoljno i anonimno, bez ikakve
materijalne naknade. Prema dostupnim podatcima, u Hrvatskoj je 2019. godine u
osnovnim $kolama bilo zaposleno oko 2 285 udlitelja matematike (Horvat, 2019).
Radi usporedbe, u uzorku iz 2008. godine sudjelovalo je 987 ucitelja matematike iz
cijele zemlje. U $kolskoj godini 2008./2009. u obrazovnom je sustavu bilo aktivno
2 126 ucitelja matematike (Domovic i sur., 2012). Sudionici su tada ispunjavali tiskane
upitnike tijekom zupanijskih stru¢nih vije¢a organiziranih tijekom ljeta 2008. godine.
Sudjelovanje je i tada bilo dobrovoljno, iako je veca stopa odaziva vjerojatno rezultat
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prisutnosti na stru¢nim skupovima na kojima je anketa provedena. U oba navrata koristilo
se prigodno uzorkovanje jer nisu primijenjene metode slu¢ajnoga ili stratificiranoga
odabira sudionika. Ipak, s obzirom na veli¢inu i geografsku rasprostranjenost uzoraka
te ¢injenicu da oba uzorka obuhvacaju istu stru¢nu skupinu, uzorci se smatraju
usporedivima za longitudinalnu analizu.

Tablica 1.

Postupak prikupljanja podataka

Prikupljanje podataka provedeno je tijekom prolje¢a 2023. godine, u razdoblju od
dva mjeseca, pomocu elektronicke ankete izradene u alatu Google Forms. Utitelji su
poveznicu na anketu zaprimili putem elektronicke poste, a svi odgovori prikupljeni
su odjednom, bez naknadnih podsjetnika. Prema rezultatima pokusnoga-testiranja,
prosjecno vrijeme ispunjavanja ankete iznosilo je izmedu 10 i 12 minuta. Odgovori su
pristizali anonimno te nisu biljezeni nikakvi identifikacijski podatci, ukljuc¢ujudi nazive
$kola ili IP-adrese. Tijekom citavoga postupka strogo su postovani eticki standardi
znanstvenoga istrazivanja u podrucju obrazovanja. Sudionici su bili informirani o
ciljevima istrazivanja te im je zajamcena anonimnost i povjerljivost podataka. Takoder
su jasno obavijesteni da je sudjelovanje u istrazivanju u potpunosti dobrovoljno.

Instrument

U istrazivanju je koristen Upitnik o stavovima ucitelja prema koristenju udzbenika
u nastavi matematike autora Domovi¢ i sur. (2012). Upitnik obuhvaca 24 tvrdnje o
koriStenju udzbenika u nastavi matematike, koje se procjenjuju na modificiranoj
Cetverostupanjskoj Likertovoj skali (1 = nikada, 4 = gotovo uvijek). Domovi¢ i sur
(2012) su metodom eksploratorne faktorske analize identificirali cetiri faktora: Slijedenje
udzbenika (12 Cestica), Koristenje zadataka iz udzbenika (4 Cestice), Koristenje drugih
nastavnih izvora (4 Cestice) te Individualizirani pristup u poucavanju (4 Cestice). Taj dio
upitnika posluZio je za odgovor na istrazivacka pitanja RQ1 i RQ2. Nadalje, upitnik je
sadrzavao nekoliko zatvorenih pitanja vezanih uz kriterije odabira udzbenika (RQ3),
zadovoljstvo ucitelja kvalitetom i ponudom udzbenika na trzistu (RQ4). U okviru ovoga
istrazivanja, pojam kvalitete udzbenika odnosi se na subjektivne procjene uitelja o
karakteristikama koje smatraju vaznima, kao $to su matematicka to¢nost, metodicko
oblikovanje, raznolikost zadataka, uskladenost s kurikulom, jasnoca i organizacija
sadrzaja te prilagodljivost razli¢itim skupinama ucenika. Vecina tih obiljezja usko
je povezana s kriterijima koje ucitelji navode kao najvaznije pri odabiru udzbenika.
U ovom je istrazivanju koristen izvorni oblik upitnika, uz izmjenu formulacija
vezanih uz prethodni kurikul. Naime, u ovom istrazivanju ucitelji su usporedivali
udzbenike izdane prije i nakon 2019. godine, dok su u istrazivanju Domovi¢ i sur.
(2012) usporedivali udzbenike izdane prije i nakon 2006. godine. Takoder, upitnik je
nadopunjen jednim pitanjem otvorenoga tipa u kojem su ispitanici mogli navesti §to
im se svida, a $to ne kod udzbenika kojima se trenutacno koriste, s ciljem boljega uvida
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u njihovo misljenje o kvaliteti udzbenika (RQ4). Upitnik koristen u ovom istrazivanju
nalazi se u Prilogu A.

Analiza podataka
Statisticke procedure

Podatci su pregledani prije analize radi utvrdivanja nedostajucih vrijednosti. Slucajevi
s viSe od 10 % nedostajucih podataka uklonjeni su iz analize. Konfirmatorna faktorska
analiza (CFA) provedena je pomocu softvera SPSS AMOS 26 s ciljem ispitivanja
valjanosti faktorske strukture iz 2008. godine. Zbog niske pouzdanosti cetvrtoga faktora,
u konacnoj je analizi koriSten model s tri faktora. Prilagodenost modela procijenjena je
pomocu pokazatelja CFI, TLI, RMSEA i SRMR, sukladno smjernicama Klinea (2023).
Interna konzistencija ispitana je pomocu Cronbachova alfa koeficijenta (vidi Prilog B).

Za svaku je podskalu koristena deskriptivna statistika, uklju¢ujudi aritmeticku
sredinu i standardnu devijaciju. Normalnost distribucije provjerena je Shapiro-
Wilkovim testom i vizualnim pregledom histograma. T-testovi i hi-kvadrat testovi
primijenjeni su nakon provjere pretpostavki, ukljucujuc¢i Levenov test homogenosti
varijanci. Statisticke analize provedene su u programu SPSS 26.

Analiza kvalitativnih podataka

Odgovori ispitanika na otvoreno pitanje sto im se u udzbenicima svida, a $to ne,
analizirani su tematskim kodiranjem (Saldafia, 2015). Prikupljeni odgovori podijeljeni
su u smislene jedinice, a svaka jedinica oznacena je kodovima koji odrazavaju njezin
glavni sadrzaj, poput ,,uskladenost s kurikulom’, ,,pogreske u udzbeniku” ili ,,napredni
ucenici”. Kodovi su pregledani i grupirani u $ire teme koje su sadrzavale sli¢ne ideje
ili sadrzaje. Na primjer, kodovi poput ,kurikul” i ,,uskladivanje” grupirane su pod
temom Kurikul. Teme su zatim ponovo pregledane kako bi se osiguralo njihovo jasno
definiranje, sveobuhvatnost i reprezentativnost za podatke. Teme koje su se preklapale
su spojene (npr. ,nedostatak standardizacije medu izdava¢ima” i ,kurikulum” postale
su (Ne)uskladenost s kurikulom). Teme su i unakrsno provjerene s originalnim
podatcima kako bi se osigurala to¢nost i relevantnost. Svaka neuskladenost rijeSena
je ponovnim kodiranjem ili grupiranjem podataka.

Rezultati

U ovom dijelu prikazujemo rezultate istrazivanja s naglaskom na to kako ucitelji
matematike u vi$im razredima osnovnih skola u Hrvatskoj koriste udzbenike, kriterije
prema kojima ih odabiru te njihovo misljenje o kvaliteti udzbenika. Rezultati su
organizirani tako da odgovaraju postavljenim istrazivackim pitanjima i naglasavaju
promjene zabiljezene tijekom posljednjih 15 godina.

Trenutacno koristenje matematickih udzbenika u osnovnoj skoli
Podskala Slijedenje udzbenika procjenjuje u kojoj mjeri ucitelji slijede postupke iz
udzbenika, uklju¢ujuci planiranje lekcija, pripremu pomocu prirucnika te ukazivanje
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ucenicima na sadrzaj iz udzbenika. Rezultati upitnika iz 2023. godine pokazuju da ucitelji
koji su sudjelovali u istrazivanju Cesto slijede postupke predlozene u udzbeniku (Tablica
2). Najveci doprinos ovoj skali daju elementi poput kori$tenja matematickoga jezika
specifi¢noga za udzbenik, rijeSenih primjera i vizualnih pomagala poput ilustracija.

Podskala Koristenje zadataka iz udzbenika ispituje u kojoj mjeri ucitelji uklju¢uju
zadatke iz udzbenika u aktivnosti u¢enja, poput domacih zadaca, vjezbanja i provjere
znanja. Rezultati pokazuju da su se ispitanici u 2023. godini u velikoj mjeri oslanjali
na takve zadatke (Tablica 2).

Podskala Koristenje drugih nastavnih materijala procjenjuje integraciju dodatnih
izvora izvan odabranoga udzbenika, ukljucujuéi alternativne udzbenike, vlastite
kreirane zadatke te ostale nastavne materijale. U¢itelji su u 2023. godini izjavili da
Cesto ukljucuju dodatne izvore (Tablica 2).

Tablica 3 prikazuje korelacije medu trima podskalama u 2023. godini: (1) Slijedenje
udzbenika, (2) Koristenje zadataka iz udzbenika i (3) Koristenje drugih nastavnih
izvora. Pozitivna korelacija izmedu podskala Slijedenje udzbenika i Koristenje zadataka
iz udzbenika sugerira da ucitelji koji se u velikoj mjeri oslanjaju na udzbenike za
strukturiranje nastave takoder preferiraju zadatke iz udzbenika. Nasuprot tome,
negativne korelacije izmedu podskala Slijedenje udzbenika i Koristenje drugih resursa,
kao i izmedu Koristenja zadataka iz udzbenika i Koristenja drugih izvora, ukazuju da
vece oslanjanje na udzbenike smanjuje kori$tenje drugih materijala.

Promjene u nacinu koristenja udzbenika u odnosu na 2008. godinu

U usporedbi s 2008. godinom, ispitivanje provedeno 2023. pokazalo je smanjeno
oslanjanje na udzbenik, uklju¢ujudi strukturiranje nastave temeljeno na udzbeniku,
koristenje definicija i rijeSenih primjera iz matematickih udzbenika, kao i uporabu
udzbenika za domace zadace i provjere znanja (Tablica 2). Ovo potvrduje hipotezu 1.
Medutim, kori$tenje ostalih nastavnih materijala nije se znacajno promijenilo, sto
ukazuje na to da smanjena uporaba udzbenika nije nadoknadena ve¢im oslanjanjem
na ostale izvore.

Tablica 2.

Tablica 3 prikazuje korelacije izmedu podskala u 2023. i 2008. godini. Korelacija
izmedu podskala Slijedenje udzbenika i Koristenje zadataka iz udzbenika znacajno se
povecala (z = 5,62, p < .001), kao i negativna korelacija izmedu podskala Slijedenje
udzbenika i Koristenja drugih resursa (z = 6,17, p < .001) te izmedu Koristenja zadataka iz
udzbenika i Koristenja drugih izvora (z = 6,85, p < .001). Ovi rezultati upucuju na to da
su nacini koristenja udzbenika s vremenom postali polariziraniji, pri ¢emu ucitelji ili u
velikoj mjeri slijede udzbenike ili se svjesno odlu¢uju za raznolikije nastavne materijale.

Tablica 3.
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Kriteriji za odabir udzbenika

Odabir udzbenika temelji se na razli¢itim kriterijima poput rijeSenih primjera i
zadataka, matematicke to¢nosti u udzbeniku, metodickoga oblikovanja, grafickoga
dizajna, uskladenosti s kurikulom i drugih ¢imbenika. U 2023. godini ispitani ucitelji
su kao najvaznije kriterije istaknuli odabir rijeSenih primjera i zadataka iz udzbenika,
matematicku to¢nost, metodicko oblikovanje te uskladenost s kurikulom (Tablica 4).
Uskladenost udzbenika s dobi ucenika kao vazan kriterij istaknulo je 41 % ispitanika.
Nasuprot tome, graficki dizajn, nedostatak ukljucenosti ucitelja u proces odlu¢ivanja
pri odabiru, autorstvo i nespecificirani ¢cimbenici smatrani su najmanje vaZnima.

Usporedba rezultata anketa iz 2008. i 2023. godine prikazana je u Tablici 4.
Ispitanicima je kvaliteta rijesenih primjera i zadataka ostala na prvom mjestu i ¢ini
najvazniji kriterij za odabir udzbenika u objema vremenskim tockama. Medutim,
znacajno je porasla vaznost matematicke to¢nosti kao i metodickoga oblikovanja
udzbenika, $to potvrduje hipotezu 2. Uskladenost s kurikulom je blago, ali statisticki
znacajno, porasla. S druge strane, znacajnost kriterija uskladenosti udzbenika s dobi
ucenika i vaznost grafickoga dizajna znacajno se smanjuju, $to ukazuje na promjenu
u obrazovnim prioritetima. Kriteriji poput nedostatka uklju¢enosti u odlucivanje oko
odabira, autorstvo i nespecificirani ¢imbenici ostali su marginalno vazni.

Tablica 4.

Kvaliteta udzbenika

U 2023. godini 65 % sudionika izjavilo je da su zadovoljni ponudom matematickih
udzbenika za vi$e razrede osnovne $kole. Medutim, ovo predstavlja znacajan pad u
odnosu na razinu zadovoljstva zabiljezenu 2008. godine (Tablica 5).

Utitelji su pritom zamoljeni i da procijene kvalitetu udzbenika kojima se trenuta¢no
koriste u usporedbi s onima kojima su se koristili prije kurikulne reforme. Oko 38 %
ucitelja smatra da se kvaliteta udzbenika poboljsala od 2019. godine, kada je reforma
uvedena (Tablica 5). Sli¢no je pitanje postavljeno i 2008. godine, kada su ucitelji
usporedivali aktualnu kvalitetu udzbenika s onom iz razdoblja prije 2006., nakon
uvodenja novoga nastavnog plana i programa za matematiku (Tablica 5). Tada je
oko 87 % ucitelja odgovorilo pozitivno, §to potvrduje postavljenu hipotezu 3. Ova
razlika upucuje na to da su udzbenici u okviru prethodne reforme dozivjeli znacajnija
poboljsanja koja su sudionici tadasnjega istrazivanja prepoznali kao pozitivna u
pogledu kvalitete, u usporedbi s udzbenicima objavljenima nakon 2019. godine. Ova
promjena u stavovima ucitelja otvara potrebu za daljnjim istrazivanjem uzroka, cemu
se posvecujemo u sljede¢em potpoglavlju.

Tablica 5.
Kako ucitelji dozivljavaju udzbenik
Tematska analiza odgovora ispitanika daje uvid u izvore njihovoga zadovoljstva ili

nezadovoljstva udzbenikom kojima se koriste. Od 678 sudionika, 380 je odgovorilo na
ovo pitanje. Iz podataka je proizaslo sedam tema (Tablica 6) u kojima je detektirano
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68 pojavljivanja pozitivnih aspekata i 406 pojavljivanja negativnih aspekata. Pozitivan
aspekt najcesce se povezivao s temama kao $to su Kvaliteta i raznolikost zadataka te
Digitalni sadrzaj i tehnologija, dok su (Ne)Postojanje pogresaka u udzbenicima te Jasnoca
i prezentacija sadrzaja dobili minimalne pozitivne povratne informacije. S obzirom
na velik broj negativnih komentara, u nastavku detaljnije opisujemo temeljne uzroke
nezadovoljstva ispitanika.

(Ne)uskladenost s kurikulom. Pojedini ispitani ucitelji istaknuli su da udzbenici
nisu uskladeni s predmetnim kurikulom te ukljucuju sadrzaje koji nisu obuhvaceni
kurikulom ili pak izostavljaju neke klju¢ne elemente. Ispitanici su izrazili nezadovoljstvo
razlikama medu udZbenicima te Zelju za ve¢om ujednacenoscu jer razliciti izdavaci
nude razlidite redoslijede nastavnih tema, zbog Cega je tesko odrzati kontinuitet,
posebice kada ucenici prelaze iz jedne $kole u drugu.

Kvaliteta i raznolikost zadataka. Prema odgovorima ispitanika, mnogi udzbenici sadrze
monotone, ponavljajuce zadatke koji ne poticu dublje razumijevanje. Ucitelji su naglasili
nedostatak problemskih zadataka, otvorenih pitanja i primjene u stvarnom Zivotu.

Metodicko-didakticko oblikovanje. Neki ispitanici smatraju da udzbenici cesto
ponavljaju zastarjele ideje iz prethodnih izdanja. Nejasne definicije, losa sistematizacija
i neodgovarajuci metodicki pristupi otezavaju razumijevanje i samostalan rad u¢enika.
Osim toga, motivacijske elemente u udzbenicima smatraju trivijalnima, neprakti¢nima
i nepovezanima sa zivotima ucenika.

Jasnoca i prezentacija sadrZaja. Prema rije¢ima nekih uditelja, udzbenici ¢esto ukljucuju
ogromnu koli¢inu sadrzaja. Stovise, primijetili su da se kvaliteta esto Zrtvuje zbog
kvantitete, a pretjerano $areni, pretrpani materijali u¢enicima otezavaju fokusiranje i
razumijevanje matematickoga sadrzaja.

Koli¢ina pogresaka u udzbenicima. Ceste pogreske (matematicke, gramaticke, sadrzajne
i tiskarske) problem su koji se ponavlja u udzbenicima. Pojedini ispitanici izrazili
su frustraciju §to se pogreske opetovano pojavljuju u izdanjima, unato¢ visestrukim
recenzijama i postupcima lekture.

Digitalni sadrzaj i tehnologija. Tako su digitalni materijali koji dolaze uz udzbenik
popularni medu uciteljima, Cesto su lose uskladeni s tiskanim udzbenicima. Navedene
su tehnicke poteskoce, ogranic¢ena interaktivnost i nedostatak alata za pracenje napretka
ucenika. Osim toga, neki ucenici nemaju mogucnosti za koristenje digitalnih udzbenika,
$to dodatno utjece na nejednake moguénosti.

Upotrebljivost za diferencirano ucenje. Naglasena je potreba za udzbenicima koji ce
zadovoljiti razlicite potrebe ucenika, uklju¢ujuéi ucenike visokih postignuca, one s
nizim postignuc¢ima te one s potesko¢ama.

Tablica 6.
Diskusija
Ovom studijom istrazilo u kojoj se mjeri ucitelji matematike u viS§im razredima

osnovne $kole u Hrvatskoj oslanjaju na udzbenike pri poucavanju te kako se uporaba
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udzbenika promijenila tijekom vremena. Rezultati su pokazali znac¢ajnu promjenu
u nacinu na koji se udzbenik koristi u 2023. godini u usporedbi s razdobljem od
prije 15 godina. Ta se promjena osobito ocituje u smanjenom oslanjanju na sadrzaje
preporucene u udzbenicima. Iako ispitanici pri odabiru udzbenika i dalje isti¢u vaznost
kvalitete rijesenih primjera i zadataka, matematicku to¢nost te metodicko oblikovanje,
izrazavaju nezadovoljstvo raznoliko$¢u zadataka, neuskladenoséu s kurikulom i
integracijom digitalnih sadrzaja, $to upucuje na potrebu za odredenim pobolj$anjima
u udzbenicima. Ovaj pomak u uporabi udzbenika otvara vazna pitanja o njihovoj
ulozi kao propisanog kurikula te o posljedicama za nastavnu praksu. U nastavku
prikazujemo raspravu o ovim nalazima.

Uporaba udzbenika matematike kao propisanog kurikula

Opseg u kojem se matematicki udzbenici danas koriste odrazava promjenjiv odnos
izmedu kurikula koji ucitelj namjerava ostvariti i onoga koji se stvarno provodi. ZabiljezZen
je pad znacajnoga oslanjanja na udzbenik koje je dominiralo ranije (Glasnovi¢ Gracin,
2011; Glasnovi¢ Gracin i Domovi¢, 2009). Ipak, udzbenici i dalje zadrzavaju vaznu ulogu
u nastavnim aktivnostima, posebice u vjezbanju i pisanju domacih zadaca. Rezultati
upucuju na postojanje dvaju suprotnih trendova u koristenju udzbenika: dio ucitelja
koji se u vecem opsegu oslanjaju na udzbenike sve ih ¢e§ce koristi za strukturiranje
nastave i zadavanje zadataka, dok oni koji pribjegavaju vanjskim izvorima postupno
napustaju poucavanje usmjereno na udzbenik.

Premda je oslanjanje na odabrani udzbenik smanjeno, koristenje ostalih nastavnih
izvora, poput drugih (starijih ili paralelnih odobrenih) udzbenika ili mreznih
materijala, nije znatno poraslo. Ogranic¢ena uporaba ovih izvora mogla bi se objasniti
stabilno§¢u koju odobreni udzbenici osiguravaju u razdobljima reformi (Glasnovié
Gracin i Juki¢ Mati¢, 2021). S druge strane, rezultati ukazuju na propustenu priliku za
obogacivanjem izvedbenog kurikula nakon zavr$etka reforme. Premda se udzbenici
i dalje Cesto koriste u nastavnoj praksi, ispitani ucitelji izrazavaju nezadovoljstvo
odredenim aspektima udzbenika, poput uskladenosti s ciljevima kurikula, kvalitete
zadataka i prilagodljivosti za diferencirano ucenje. Ovi izazovi sugeriraju da ucitelji
prilagodavaju sadrzaj udzbenika mijenjajuci redoslijed lekcija, revidirajuci definicije
i prilagodavajuci primjere kako bi bolje zadovoljili potrebe nastave. Ova pretpostavka
zahtijeva daljnja istrazivanja.

Ovakav trend napustanja stroge usmjerenosti na udzbenik nije ogranicen samo na
Hrvatsku. Istrazivanja provedena u drugim zemljama pokazuju da ucitelji sve cesce
odustaju od slijepoga slijedenja udzbenika, prilagodavaju njihov sadrzaj te se pritom
koriste raznovrsnim izvorima poput digitalnih alata i dopunskih materijala (npr.
Cakiroglu i sur., 2023; Gustafsson i sur., 2024). Takvi izvori istodobno podupiru i
kurikul koji ucitelj planira i onaj koji se ostvaruje u ucionici, olak$avaju postizanje
obrazovnih ciljeva, povecavaju angaziranost ucenika i poticu primjenu inovativnih
nastavnih metoda (Grave i Pepin, 2015). Osim toga, materijali se Cesto tijekom uporabe
u nastavi dodatno prilagodavaju i unaprjeduju, ¢ime s vremenom postaju sve ucinkovitiji
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(Gueudet i sur., 2021). Ipak, unato¢ sve vecoj raznovrsnosti i dostupnosti nastavnih
izvora, udzbenici i dalje ostaju klju¢ni izvor za ucenike, posebno zbog drustvenih
ocekivanja i uvrijezenih obrazaca uporabe (Glasnovi¢ Gracin i Juki¢ Mati¢, 2021;
Gustafsson i sur., 2024).

Kriteriji odabira i kvaliteta udzbenika

U ovom su istrazivanju ucitelji kao najvaznije kriterije za odabir udzbenika istaknuli
kvalitetu rijeSenih primjera i zadataka, matematicku to¢nost te metodicko oblikovanje.
Ovi kriteriji odrazavaju razli¢ite aspekte znanja ucitelja, poput predmetne strucnosti,
prakti¢noga iskustva u nastavi, uskladenosti s kurikulom i uc¢inkovitosti nastavnih
metoda (Andrade i sur., 2023). Stoga je odabir udzbenika uskladen s uvjerenjima
ucitelja o tome $to najbolje pridonosi uspjehu njihovih ucenika. Sam proces odabira
udzbenika iznimno je osjetljiv jer odabrani materijali dugoro¢no utjecu na ishode
ucenja. Na primjer, Hadar (2017) je utvrdila da udzbenici koji uklju¢uju zadatke
zahtjevnije razine, usmjerene na dublje konceptualno razumijevanje, u¢inkovitije
doprinose ostvarivanju kurikula. Ucenici koji su koristili takve udzbenike ostvarivali
su znacajno bolje rezultate na nacionalnim ispitima u odnosu na one koji su koristili
materijale povrsnijega sadrzaja. Stoga nije iznenadujuce $to su ispitani ucitelji kao
najvaznije kriterije pri odabiru udzbenika istaknuli upravo kvalitetu rijeSenih primjera
i zadataka.

Mozemo uociti da je tijekom vremena doslo do znacajne promjene u kriterijima
odabira udzbenika. U 2023. godini ucitelji su znatno vise vrednovali matematicku
to¢nost i metodicko oblikovanje u usporedbi s 2008. godinom. Povecani naglasak na
metodicko oblikovanje odrazava rastu¢u sklonost prema udzbenicima koji u¢inkovito
kombiniraju primjenjive nastavne strategije s matematicki to¢nim sadrzajem. Jedno od
mogucih objasnjenja za ovaj nalaz jest promjena u autorstvu udzbenika. Do 2008. godine
udzbenike su uglavnom pisali sveucili$ni profesori i visi savjetnici u Agenciji za 0dgoj
i obrazovanje, dok u novijoj praksi udzbenike najcesce pisu ucitelji prakticari. Iako je
ova promjena doprinijela boljoj prilagodenosti udzbenika dobi ucenika, koja je prije
bila istaknuta kao problemati¢na (Glasnovi¢ Gracin, 2011), istodobno je povecala
zabrinutost za matematicku preciznost. Postotak ucitelja koji smatra da udzbenici
nisu dobre kvalitete dodatno podupire ovu interpretaciju.

Rezultati pokazuju da znatno manji udio ispitanika smatra da su se matematicki
udzbenici poboljsali nakon kurikulne reforme iz 2019., u usporedbi s onima koji su
pobolj$anje primijetili nakon reforme iz 2006. godine. Dobiveni nalazi pokazuju kako
su uoceni problemi s kvalitetom udzbenika ukorijenjeni i u sadrzajnim nedostatcima
i u neuskladenosti s kurikulnim ciljevima. Tematska analiza istaknula je zabrinutost
uditelja u vezi s uskladeno$¢u udzbenika s kurikulom, kvalitetom zadataka i
metodickim oblikovanjem. Ispitanici su istaknuli da mnogi udzbenici ili premasuju ili
ne ispunjavaju zahtjeve kurikula, $to narusava kontinuitet nastave i potice ucitelje na
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znatne prilagodbe. Nadalje, zadatci u udzbenicima cesto su kritizirani zbog pretjerane
jednoli¢nosti, nedostatka mogucnosti za razvoj kritickoga misljenja i neprilagodenosti
razli¢itim potrebama ucenika. Dodatno, neto¢nosti i lose prezentirani sadrzaj dodatno
umanjuju u¢inkovitost udzbenika. Ispitanici su takoder izrazili nezadovoljstvo loSom
uskladenoscu izmedu digitalnih i tiskanih verzija udzbenika, pri c¢emu su tehnicki
problemi, ogranicena interaktivnost i nejednaka dostupnost digitalnih platformi
dodatno otezavali njihovu primjenu. Ti izazovi ukazuju na znacajan jaz izmedu
ocekivanja ucitelja i stvarne kvalitete dostupnih udzbenika (O’Keeffe i White, 2017;
Gonzélez-Martin i sur., 2018).

Ovi nalazi posebno naglasavaju koliko je vazna uloga autora udzbenika u oblikovanju
iskustava ucenja. Iako ucitelji biraju udzbenike prema vlastitim potrebama u nastavi,
kvaliteta tih materijala uvelike ovisi o stru¢nosti autora. Brojna istrazivanja (npr. Fan
i sur., 2025; Hadar, 2017; van den Ham i Heinze, 2018) upozoravaju da udzbenici nisu
neutralni: oni odrazavaju autorovo razumijevanje matematike i nastavnih metoda,
ciljeve kurikula te potrebe ucenika. Zbog toga je poboljsanje kvalitete udzbenika
moguce samo ako se okupe timovi koje ¢ine stru¢njaci za kurikul, iskusni nastavnici
matematike, metodicari i matematicari. Takva zajednicka suradnja pridonosi smanjenju
razlike izmedu sluzbenoga kurikula i njegove primjene u svakodnevnoj nastavi (Fan
isur., 2025).

Implikacije i ogranicenja istraZivanja

Matematicki udzbenik u Hrvatskoj sastavni je dio sluzbenoga kurikula, zbog ¢ega
se oCekuje njegova uporaba u nastavi. Medutim, smanjeno oslanjanje na udzbenike
ukazuje na promjene u nacinu na koji ucitelji koriste ovaj izvor. Ovakvi trendovi
otvaraju vazna pitanja:

o Preispitivanje uloge udzbenika: Uz sve vecu dostupnost raznovrsnih kurikulskih
resursa i njihov digitalni potencijal, potrebno je ponovo razmotriti ulogu udzbenika.
Trebaju li udzbenici postati dopunski izvori ili zadrzati srediSnje mjesto u sluzbenom
kurikulu, i u kojoj mjeri? Ova bi pitanja trebala obuhvatiti i socijalne aspekte nastave.

o Osiguravanje kvalitete: Ako udzbenici i dalje ostanu klju¢an dio sluzbenoga kurikula,
nuzno je definirati jasne kriterije kvalitete za njihovu procjenu. Donositelji obrazovnih
politika trebali bi osigurati da budu¢i udzbenici ne budu samo uskladeni s kurikulom
u pogledu ishoda ucenja i matematickoga sadrzaja (Zakon o udzbenicima i drugim
nastavnim materijalima za osnovnu i srednju $kolu, 2018), ve¢ i da podrzavaju razvoj
matematickih kompetencija te vjestina prilagodenih izazovima 21. stoljeca.

Uz navedeno, potrebno je naglasiti odredena ogranicenja ovoga istrazivanja. Naime,
rezultati se temelje na samoprocjenama ucitelja, $to moze biti izvor pristranosti jer
uitelji ponekad mogu neto¢no procijeniti ucestalost koristenja udzbenika. Nadalje,
istrazivanjem nisu obuhvaceni ¢imbenici poput socioekonomskih uvjeta $kola ili
stavova ucenika, iako oni mogu imati znacajan utjecaj na dostupnost i na¢in uporabe
nastavnih materijala.
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Zakljucak

Ovim istrazivanjem pruza se uvid u promjenjivu ulogu matematickih udzbenika
u hrvatskom osnovnoskolskom obrazovanju. Dobiveni rezultati upucuju na to da
je oslanjanje ucitelja na udzbenike smanjeno u odnosu na situaciju prije petnaestak
godina, pri ¢emu se sve vise naglasavaju metodicka kvaliteta udzbenika, matematicka
to¢nost te uskladenost sa suvremenom nastavnom praksom. Povecana kriti¢nost
ucitelja prema sadrzaju udzbenika odrazava $ire promjene u sustavu obrazovanja
i naglagava potrebu za kvalitetnije uskladenim nastavnim materijalima. S obzirom
na to da udzbenik i dalje ima vaznu ulogu u nastavnhom procesu, preporucuje se
da donositelji obrazovnih politika pri izradi udzbenika posebnu pozornost posvete
uskladenosti sa suvremenim didakticko-metodickim pristupima te osiguraju visoku
razinu toc¢nosti sadrzaja.

Buduca istrazivanja mogla bi obuhvatiti povezanost izmedu nacina koristenja
udzbenika u nastavi i kriterija prema kojima ucitelji odabiru udzbenike, kao i njihove
percepcije kvalitete. Primjerice, ucitelji koji se u svojem radu u ve¢oj mjeri oslanjaju
na udzbenik mozda daju prednost odredenim znacajkama udzbenika u odnosu na
one koji ¢e$ce koriste raznovrsne izvore. Analiza tih odnosa mogla bi dovesti do
prepoznavanja razlicitih profila korisnika udzbenika te pridonijeti razvoju udzbenika
koji su bolje prilagodeni stvarnim potrebama uéitelja u nastavi. Stovise, potrebna su i
dodatna istrazivanja kako bi se ispitalo na koji nacin kontekstualni ¢imbenici, poput
dostupnih $kolskih potencijala i digitalne infrastrukture, utje¢u na koristenje udzbenika
u nastavi i kako se te promjene dugoro¢no odrazavaju na obrazovne ishode ucenja.

Napomena

Ovaj rad je financirala NextGenerationEU u okviru znanstveno-istrazivackoga
projekta Unapredenje ucenja, odgojno-obrazovnih ishoda i kvalitete u cjelodnevnim skolama:
Izazovi novog modela organizacije osnovne skole u Republici Hrvatskoj (WDSQUALITY)
(broj projekta PILAR-2519-7) (Ljerka Juki¢ Mati¢) i Hrvatska zaklada za znanost
projektom HRZZ-IP-2024-05-2755 Rana disciplinarna pismenost na hrvatskome:
obiljezja udzbenickoga diskursa (Dubravka Glasnovi¢ Gracin).
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Prilozi

Prilog A
Pitanja iz upitnika
Faktor 1: Slijedenje udzbenika

1.
2.
3.

10.
11.
12.

U nastavi koristim metodicke postupke kao u udzbeniku.

Na svom nastavnom satu to¢no slijedim strukturu pojedine lekcije iz udzbenika.
Za motivaciju prilikom uvoda u novu temu ili lekciju koristim sadrzaje iz
udzbenika.

. U nastavi koristim definicije, teoreme i pravila u istom obliku kako su napisani

u udzbeniku.

. U nastavi isticem iste dijelove gradiva koji su na poseban nacin istaknuti u

udzbeniku.

. Prilikom pripreme za nastavu oslanjam se na izabrani udzbenik matematike.
. U nastavi koristim matematicki jezik i simbole koji se koriste u izabranom

udzbeniku.

. Prilikom pripreme za nastavu oslanjam se na pripadni priru¢nik za nastavnike.
. Tijekom $kolske godine predvidam slijed nastavnih tema to¢no prema njihovu

slijedu u udzbeniku.

U nastavi koristim rijeSene primjere iz udzbenika, ali ne doslovno.

U nastavi doslovno koristim rijeSene primjere iz udzbenika.

Ucenicima skre¢em paznju na ilustracije/fotografije/stripove iz udzbenika.

Faktor 2: Usmjerenost na zadatke iz udzbenika

1.
2.
3.
4.

Oslanjam se na zadatke iz udzbenika prilikom ponavljanja pred ispit znanja.
Moji ucenici dobivaju zadatke za domacu zadacu iz udzbenika.

Zadatke za provjeru znanja odabirem po uzoru na one iz udzbenika.
Zadatke za uvjezbavanje gradiva odabirem iz udzbenika.

Faktor 3: Kori$tenje drugih nastavnih izvora

1.
2.
3.
4.

Za pripremu nastave oslanjam se i na dodatne matematicke udzbenike.
Zadatke za uvjezbavanje odabirem iz drugih izvora.

Za pripremu nastave koristim i dodatne materijale.

Zadatke za uvjezbavanje gradiva smisljam sam/sama.

Faktor 4: Individualizirani pristup u nastavi

1.

Moji ucenici smiju sami odabrati zadatke iz udzbenika koje ¢e rjeSavati (na
satu ili za zadacu).

. Prilikom odabira zadataka radim diferencijaciju zadataka prema sposobnostima

ucenika.

. Pri usvajanju novog gradiva osobno u¢enicima objasnjavam gradivo frontalnim

radom.

. Pri usvajanju novog gradiva ucenici samostalno ili u grupi usvajaju gradivo

iz udzbenika.
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2. Koje kriterije smatrate najvaznijima pri odabiru udzbenika? (Odaberite tri
najvaznija kriterija.)
a) odabir primjera i zadataka
b) primjerenost sadrzaja dobi ucenika
¢) matematicka to¢nost i korektnost
d) uskladenost udzbenika s planom i programom
e) graficko oblikovanje
f) metodicko oblikovanje
g) ime autora
h) beneficije izdavaca
i) ne odlu¢ujem ja o udzbeniku
j) nesto drugo

3. Jeste li, ukupno gledaju¢i, zadovoljni ponudom matematickih udzbenika za
osnovnu skolu?
Da  Uglavnomda  Osrednje Uglavnomne  Ne

4. Je li se kvaliteta danasnjih udzbenika poboljsala u odnosu na onu prije 2019.
godine i ranije?
Da Uglavnomda  Uglavnomne Ne

5. Mozete li ukratko opisati s kojim ste aspektima udzbenika zadovoljni, a s kojima
niste?

Prilog B

Konfirmatorna faktorska analiza

Konfirmatorna faktorska analiza provedena je metodom najvece vjerojatnosti.
Pocetni model ukazao je na statisticki znacajnu razliku (x*(246) = 552,468, p < 0,001),
$to sugerira lo$u prilagodbu modela. S obzirom na osjetljivost x* testa kod velikih
uzoraka, dodatno su analizirani alternativni indeksi prilagodbe. Vrijednosti indeksa
CFI (0,861) i TLI (0,844) bile su ispod preporucenoga praga od 0,90, dok su RMSEA
(0,061) i SRMR (0,069) pokazale prihvatljivu razinu prilagodbe. Cetvrti faktor, zbog
niske pouzdanosti, uklonjen je iz daljnje analize.

Preradeni trofaktorski model pokazao je pobolj$anu prilagodbu: x*(167) = 377,111,
p < 0,001, CFI = 0,897, TLI = 0,882, RMSEA = 0,061 (90 % CI [0,053 - 0,069]) i
SRMR = 0,063. Faktorska opterecenja za sva tri faktora — Slijedenje udzbenika, Koristenje
zadataka iz udzbenika i Koristenje drugih resursa - bila su statisticki znacajna (p < 0,001).
Snazne veze izmedu latentnih faktora potvrdene su opterecenjima u rasponu od 0,585
do 1,569. Ovi rezultati ukazuju na to da preradeni model ima prihvatljivu razinu
prilagodbe, §to dodatno podupiru RMSEA i SRMR indeksi. Standardizirani prikaz
modela prikazan je na Slici 2.

Izracunate Cronbachove alfa vrijednosti ukazuju na prihvatljivu unutarnju konzistenciju
Jjestvica: Slijedenje udzbenika = 0,842, Koristenje zadataka iz udzbenika = 0,756 i
Koristenje drugih resursa = 0,648.

Slika 2
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