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Highlights Abstract  

• One of the most important knowledge, skills, 

and competencies that should be gained by 

individuals in the 21st century is digital 

competence.  

• This study shows that digital competence is not 

given enough in secondary school mathematics 

textbooks.  

• The results of the study show that digital 

competence is more involved in MoNE 

Publishing textbooks.  

• Digital competence should be included in 

textbooks in a more comprehensive and 

balanced way. In this context, all elements of 

DigComp or another framework should be 

taken into consideration. 

In today's world, where digitalization is inevitable and necessary, it 

is extremely important to raise individuals with digital competence. 

For this reason, it is of great importance that textbooks, which are 

important instruments of the education environment, are prepared in 

a way that contributes to digital competence skills. The aim of the 

study carried out in this context is to determine to what extent digital 

competence is included in secondary school mathematics textbooks. 

Document analysis, one of the qualitative research methods, was 

used in the study. The documents of the study consist of eight 

secondary school mathematics textbooks belonging to different 

publishers and being taught in public schools in the 2022-2023 

academic year. The documents determined within the scope of the 

research were analyzed with the content analysis technique using a 

technology-supported qualitative data analysis software. The 

analysis of the data was based on the content, learning areas, and 

DigComp 2.2 framework that included digital competence. The 

results obtained from the study show that textbooks generally do not 

pay much attention to DigComp dimensions, more digital 

competence is included in the textbooks of MoNE Publications 

compared to the textbooks of other publishers, but in general, the 

concept of digital competence, which has an important place in the 

curriculum, is not sufficiently included in secondary school 

mathematics textbooks. In line with the results obtained from the 

study, suggestions were made to textbook authors and researchers. 

Article Info: Research Article 

Keywords: Digital competence, Secondary 

school, Textbook, Mathematics education  

1. Introduction 

The 21st century appears as a period in which the transition from the industrial society to the information 

society is experienced and the value given to information increases (Coşkunserçe & Aydoğdu, 2022). The 

developments in today's 21st century world, where technology touches every aspect of our lives, have an 

impact on many areas from education to art, from industry to economy. This improvement changes our 

basic routines, including learning and teaching habits (Erdin & Uzun, 2022). Societies are affected by these 
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developments in information and technology. Individuals, who are seen as part of the global community, 

need to be equipped with certain knowledge, skills, and competencies as well as to develop the skills they 

already possess in order to achieve a sustainable life and future. In other words, in order for individuals to 

be able to keep up with the 21st century world and get a share of the global cake in terms of employment, 

it is vital for their lives to have a set of knowledge and skills called 21st century skills in addition to the 

basic knowledge and skills they receive in schools (Kayhan et al., 2019). 

Some skills are needed to overcome complex problems, develop cooperation by communicating well with 

others, to acquire knowledge and skills on one's own, and keep up with the competitive environment in 

today's global economy by adapting to rapidly changing conditions (Tindowen et al., 2017). In other words, 

in order to be successful against existing social changes and uncertainties specific to the 21st century, 21st 

century skills such as digital competence, collaboration, communication, and responsibility are required 

(Aura et al., 2023). These skills are referred to as 21st century skills. In the 21st century, access to 

information has gained considerable importance and individuals need these skills to integrate into the 

workforce as participating citizens (Van Laar et al., 2017). 21st century skills is an umbrella concept that 

encompasses a set of skills and competencies that individuals will need to fully participate in this era as 

21st century citizens and to be effective stakeholders and employees (Dede, 2010). Many models have 

emerged to define the skills and competencies that make up this concept. 

The first project to define 21st century competencies is the Definition and Selection of Competencies: 

Theoretical and Conceptual Foundations (DeSeCo) project carried out by the OECD (Organisation for 

Economic Co-Operation and Development) between 1997 and 2022 (Miettinen, 2022). This project is 

followed by a report in which the issues related to the teaching and evaluation of 21st century skills and 

competencies are discussed in the study carried out in 2009 with the participation of some OECD member 

countries (Ananiadou & Claro, 2009). In 2018, within the scope of the Education 2030 project (OECD 

Learning Framework 2030), knowledge, skills, attitudes, and values were associated with competencies 

based on the DeSeCo project (OECD, 2018). The National Research Council [NRC] focused on 

determining the skills necessary to prepare individuals for life and business life within the framework of 

workshops and meetings held between 2005 and 2009 (Cansoy, 2018). Within the framework of the studies, 

NRC classified the skills needed by students in the 21st century (NRC, 2011). The European Reference 

Framework of Key Competences defined 8 key competencies for lifelong learning in 2006 (Gordon et al., 

2009). In 2018, the European Union Council accepted the proposal for 8 basic competencies for lifelong 

learning (European Commission, 2019). Partnership for 21st Century Learning (P21) reveals the skills 

required to be successful in business and life in the 21st Century as Frameworks for 21st Century Learning 

(P21, 2019). The context of "key competencies" put forward by P21 and the OECD and the European Union 

can be considered as more general frameworks that enable the conceptualization of 21st century skills 

compared to the contexts in which other frameworks are created (Voogt & Roblin, 2010). 

Many countries are reviewing their education and training policies in the context of 21st century skills and 

digital competence in order to provide individuals with the knowledge, skills, and competencies required 

in the 21st century. In studies conducted for many Scandinavian countries such as Denmark, Sweden, 

Norway, and Finland (Olofsson et al., 2021; Undheim & Ploog, 2023) and England and Walles (Goodman-

Deane, 2020), national and international reports and policy documents (European Commission, 2020, 

OECD, 2021) it is stated that digital competence is a basic competence for 21st century skills. In this 

context, in 2006, the Norwegian Ministry of Education and Research included five basic competencies, 

including the development of digital skills, in the new education curriculum within the framework of the 

Knowledge Promotion reform, from primary education to high school (Tømte, 2015). In 2010, the Ministry 

of Education of Singapore aimed to increase students' 21st century competencies by introducing a new 

framework for curriculum (Uğur & Sungur, 2021). In Finland, these competencies have been included in 
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the national education curriculum as seven broad-based or transversal competencies (Ranta et al., 2022). In 

this context, emphasis is placed on transversal competencies in Finland's new core curriculum teaching 

(Finnish National Board of Education (FNBE), 2014). The Finnish National Board of Education (2011) has 

identified the development of digital competence as one of the goals for the future (as cited in Ilomäki et 

al., 2016). In Türkiye, as in many countries, changes were made in the curriculum by taking 21st century 

skills into account, and the curriculum in 51 areas was renewed within the framework of the skills and 

competencies that students should have (Kayhan et al., 2019). Based on the basic perspectives of the 

renewed curriculum, we see that the main purpose of Türkiye's educational system is to develop children 

with knowledge, skills, and behaviors (MoNE, 2018). Accordingly, eight basic competencies are defined 

in the curricula based on the Turkish Qualifications Database. With this innovation movement, the 

curriculum is aligned with 21st century skills, and the aim of the programs is to gain 21st century skills in 

the context of values and competencies and to raise individuals who succeed in applying these skills in 

daily life (Kayhan et al., 2019). Among these competencies included in the curricula, the concept of "digital 

competence", which is one of the important competencies in gaining 21st century skills and supports the 

development of these skills and is an important key to lifelong learning (Vuorikari et al., 2022), comes to 

the fore. 

Digital competence is required today in business life, participation in social activities, and education (Batz 

et al., 2022). In all dimensions of life, digital competence means being able to use relevant digital 

technologies confidently and critically for information, communication, and problem solving (Guillén-

Gámez et al., 2021). Council Recommendation on Key Competences for Life-long Learning (European 

Commission, 2019) emphasizes that digital competence is a combination of knowledge, skills, and 

attitudes, and defines it as the confident, critical, and responsible use and involvement of digital 

technologies for participation in business life and society. From these definitions, it can be seen that digital 

competence is related to many aspects of life, such as work, social activity, leisure, communication, and at 

the same time, it is beyond basic knowledge and skills (Janssen et al., 2013). It can be said that digital 

competence is a multifaceted concept that is rapidly advancing with new technologies covering many fields 

and literacy (Ferrari, 2012). After the European Commission defined digital competence as eight basic life 

skills for lifelong learning, it sought to explain what digital competence means. It developed the European 

Digital Competence Framework (DigComp) (Zhao et al., 2021). In order to operationalize digital 

competence, the first DigComp framework was introduced in 2013, where 21 competences were grouped 

into five main areas. Later, the DigComp framework was updated in 2016 (DigComp 2.0) and 2017 

(DigComp 2.1) and finally the framework in Figure 1 (DigComp 2.2) was created (Vuorikari et al., 2022). 

According to the DigComp 2.2 framework presented in Figure 1, digital competence consists of five 

dimensions: information and data literacy, communication and collaboration, digital content creation, 

security, and problem solving. When the explanations for these five dimensions are examined (Vuorikari 

et al., 2022, p.7); Information and data literacy includes expressing requirements for information, finding 

and retrieving data to judge the suitability of the source and content, and management, storage, and 

organization of digital content, data, and information. Communication and collaboration require interacting 

and collaborating through digital technologies while being aware of cultural diversity, participating in 

society through public and private digital services, and managing one's digital presence, identity, and 

reputation. Digital content creation involves creating and editing digital content, integrating and developing 

information and content into existing knowledge by understanding how copyrights and licenses apply, and 

knowing how to give understandable instructions to a computer system. Safety content requires protecting 

personal data and privacy, protecting physical and psychological health, being aware of digital technologies 

for social well-being and social inclusion, and being aware of the environmental impacts of digital 

technologies and their use. Problem solving refers to making conscious decisions based on need or purpose, 
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solving conceptual problems with digital tools, using technologies productively, and the ability to solve 

technical problems. 

 

 

Fig. 1. The DigComp 2.2 framework (Vuorikari et al., 2022, p.67) 

According to the DigComp 2.2 framework presented in Figure 1, digital competence consists of five 

dimensions: information and data literacy, communication and collaboration, digital content creation, 

security, and problem solving. When the explanations for these five dimensions are examined (Vuorikari 

et al., 2022, p.7); Information and data literacy includes expressing requirements for information, finding 

and retrieving data to judge the suitability of the source and content, and management, storage, and 

organization of digital content, data, and information. Communication and collaboration require interacting 

and collaborating through digital technologies while being aware of cultural diversity, participating in 

society through public and private digital services, and managing one's digital presence, identity, and 

reputation. Digital content creation involves creating and editing digital content, integrating and developing 

information and content into existing knowledge by understanding how copyrights and licenses apply, and 

knowing how to give understandable instructions to a computer system. Safety content requires protecting 

personal data and privacy, protecting physical and psychological health, being aware of digital technologies 

for social well-being and social inclusion, and being aware of the environmental impacts of digital 

technologies and their use. Problem solving refers to making conscious decisions based on need or purpose, 

solving conceptual problems with digital tools, using technologies productively, and the ability to solve 

technical problems. 

The structure of DigComp, determined by the European Commission, provides a basic structure taken into 

account for the development of digital skills competencies by creating a common source of understanding 

of what digital competencies are (Cabezas-González et al., 2023). Definitions and the determined 

framework lead to efforts to improve knowledge, skills, and attitudes by establishing connections between 

the digital world and real life. In this context, a review of the 2018 Mathematics curriculum in Turkey 

(grades 1, 2, 3, 4, 5, 6, 7, and 8 in primary and secondary schools) shows that the Turkish Qualifications 

Framework is based on the European Qualifications Framework and examines eight core principles, 

including digital competence. In the curriculum, digital competence is defined as follows: "It covers the 

safe and critical use of information and communication technologies for work, daily life, and 

communication. This competence is underpinned by core skills such as using computers to access and 
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evaluate, store, produce, present and exchange information, as well as participating in and communicating 

with public networks via the Internet." (MoNE, 2018, p.6).  

The knowledge, skills, and competencies that students need to acquire are included in the curriculum 

(Ekmen & Bakar, 2018). The reflection of the content of the curriculum is evident in the textbooks. 

Textbooks are one of the basic materials that provide a source of students' learning experiences in order to 

realize the goals and content of the curriculum (Halis, 2022). Therefore, textbooks need to be analyzed well 

in order to determine whether the skills and competencies that students want to acquire are effectively 

taught and to support the development of students' mental abilities (Üredi & Ulum, 2020). 

Determining the extent to which digital competence is included in textbooks, which is an important tool for 

students to acquire digital competence, is valuable in terms of providing a framework for the current 

situation. In addition, while teaching toward the learning outcomes in the mathematics curriculum, the 

development of students' digital competence also depends on the adequate and balanced inclusion of digital 

competence practices in the textbooks. Because associating each text, visual, application, problem, or 

exercise in the textbooks with digital competence within the framework of the objectives will enable 

students to develop their digital competence. Considering these situations, this study aimed to determine 

the level of digital competence in middle school mathematics textbooks. In this context, the research sought 

an answer to the problem "At what level is digital competence in middle school mathematics textbooks?". 

In the study, the level of digital competence in middle school mathematics textbooks was examined by 

taking into account the sections, learning areas and DigComp 2.2 framework created by the European 

Commission. 

2. Methodology 

2.1. Research Model/Design 

In this study, which aims to examine middle school mathematics textbooks in the context of digital 

competence, a qualitative research approach was adopted due to the nature of the research. Qualitative 

research can be defined as an approach that consists of a series of material and interpretive practices that 

make the world visible, examining events in their natural environment and trying to make sense of and 

interpret events in terms of the meanings people attribute to them (Mertens, 2010). In studies designed with 

a qualitative research approach, there is an effort to reach a deep understanding of the subject being studied 

(Karataş, 2017). 

The document analysis method was used in this study in which qualitative research approach was adopted. 

The document analysis method appears as a scientific method that can be used by all researchers who 

require strict adherence to research procedures in studies in social sciences (Mogalakwe, 2006). According 

to Bowen (2009), document analysis is also seen as a special form of qualitative research based on the 

analysis of documents by using it as a stand-alone method. As with other methods of qualitative research, 

document analysis requires examination and interpretation in order to make sense, gain understanding, and 

develop information based on observation and experimentation (Corbin & Strauss, 2008). In this direction, 

the level of digital competence in mathematics textbooks at the secondary school level was examined and 

interpreted in the context of document analysis. 

2.2. Documents Analyzed 

In educational research, documents such as textbooks, lesson plans, curricula, and teacher handbooks can 

be sources of data (Bogdan & Biklen, 2007). Documents can provide guidance in understanding the social 

realities in the theoretical framework (Flick, 2009) and at the same time, they can make visible the processes 

of situations and the background and insights of how these processes take place (Patton, 2022). In addition, 
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documents can provide a rich source of data for the researcher to construct meaning for the situations 

(Bogdan & Biklen, 2007). In this study, a total of eight mathematics textbooks, two textbooks for each 

grade level at the secondary school level, one from a private publishing house and one from MoNE 

publications, which were officially taught in the 2022-2023 academic year, were used as the main data 

source. 

Table 1. 

List of secondary school mathematics textbooks analyzed according to grade levels 

Grade Textbook 

5 Grade Middle school and imam hatip (religious) middle school 5th grade mathematics textbook. Özgün Publishing. 

5 Grade Middle school and imam hatip (religious) middle school 5th grade mathematics textbook. MoNE Publishing. 

6 Grade Middle school and imam hatip (religious) middle school 6th grade mathematics textbook. Koza Publishing. 

6 Grade Middle school and imam hatip (religious) middle school 6th grade mathematics textbook. MoNE Publishing 

7 Grade Middle school and imam hatip (religious) middle school 7th grade mathematics textbook. Berkay Publishing. 

7 Grade Middle school and imam hatip (religious) middle school 7th grade mathematics textbook. MoNE Publishing. 

8 Grade Middle school and imam hatip (religious) middle school 5th grade mathematics textbook. Koza Publishing. 

8 Grade Middle school and imam hatip (religious) middle school 5th grade mathematics textbook. MoNE Publishing. 

2.3. Data Collection 

It is seen that techniques such as observation, interview or document analysis are predominant in obtaining 

data in qualitative research (Merriam, 2009; Mertens, 2010; Yıldırım & Şimşek, 2018). In line with the aim 

of the study to examine middle school mathematics textbooks within the framework of digital competence, 

the data of the study were obtained by examining the textbooks given in Table 1. There are certain stages 

while analyzing the documents. These stages consist of five steps: "accessing documents, checking 

authenticity, understanding documents, analyzing data, and using data" (Forster, 1995; as cited in Yıldırım 

& Şimşek, 2018 p.194).  The relevant steps were followed in the research. 

In the first step, middle school level mathematics textbooks were accessed from the official web pages of 

MoNE. In the second step, the authenticity of the textbooks accessed electronically was checked. The 

authenticity of the textbooks was checked by paying attention to issues such as being textbooks approved 

by the MoNE, being accessed from primary sources, and the fact that the textbooks were being taught in 

the 2022-2023 academic year. 

In the next stage, textbooks were examined and analyzed within the framework of digital competence. If 

the research is based on documents, the documents obtained should be analyzed comparatively with each 

other within a certain system (Yıldırım & Şimşek, 2018). In this direction, the digital competence in 

secondary school mathematics textbooks was analyzed by comparatively analyzing the chapters, learning 

areas, and DigComp 2.2 framework in which digital competence is included, and analyzing the data 

comparatively for MoNE publications and books for private publishers. 

2.4. Data Analysis 

Content analysis was used to analyze the data obtained in the study. Content analysis provides objective 

inferences on written, visual, or verbal data in order to provide information and understanding about the 

phenomenon being studied (Downe-Wamboldt, 1992).  

The identified documents were analyzed using Nvivo 14, a technology-supported qualitative data analysis 

software, based on the content, learning areas, and DigComp 2.2. framework. The code list based on the 

analysis of the data is given in Tables 2 and 3: 
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Table 2.  

Code List Related to Book Content and Learning Areas 

Code Code Name 

BC 1 Research 

BC 2 Activity 

BC 3 Introduction 

BC 3 Problem 

BC 4 Project 

BC 5 Image 

BC 6 Datamatrix 

BC 7 Lecturing 

BC 8 Subject Preparation 

BC 9 Dictionary 

LA 1 Numbers and Operations 

LA 2 Algebra 

LA 3 Geometry and Measurement 

LA 4 Data Processing 

LA 5 Probability 

 

Table 3.  

DigComp 2.2 Related Code List 

Theme Code Code Name 

Information 

and Data 

Literacy 

1.1 Browsing, searching and filtering data, information and digital content 

1.2 Evaluating data, information and digital content 

1.3 Managing data, information and digital content 

Communication 

and 

Collaboration 

2.1 Interacting through digital technologies 

2.2 Sharing through digital technologies 

2.3 Engaging citizenship through digital technologies 

2.4 Collaborating through digital technologies 

2.5 Netiquette 

2.6 Managing digital identity 

Digital Content 

Creation 

3.1 Developing digital content 

3.2 Integrating and re-elaborating digital content 

3.3 Copyright and licences 

3.4 Programming 

Safety 

4.1 Protecting devices 

4.2 Protecting personal data and privacy 

4.3 Protecting health and well-being 

4.4 Protecting the environment 

Problem 

Solving 

5.1 Solving technical problems 

5.2 Identifying needs and technological responses 

5.3 Creatively using digital technology 

5.4 Identifying digital competence gaps 

2.5. Validity and Reliability 

The criterion of validity and reliability in qualitative research can be achieved by presenting evaluations 

related to concepts in the context of trustworthiness such as credibility, accuracy of results, and competence 

of researchers (Krefting, 1991). In order to ensure internal validity within the framework of credibility, the 

triangulation strategy, one of the most commonly used methods, was used (Arslan, 2022). In this context, 

coding for the analysis of middle school mathematics textbooks was carried out by two independent 

researchers. The researchers came together for the coding they performed independently and evaluated the 
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consistency of the coding. Consistency between coders is also considered among the situations that increase 

internal reliability (Arslan, 2022).  A consensus was reached on the codings by negotiating different 

codings. Examples of the codings performed to support the reliability of the study are given in the findings. 

Presenting the data obtained for this research directly in the findings, involving more than one researcher 

in the research, ensuring that the coding between different coders is consistent, and conducting the analysis 

based on a conceptual framework such as Digcomp 2.2 are efforts to increase the reliability of the research. 

One of the criteria for ensuring validity in qualitative research is detailed description (Creswell, 2013).  In 

order to increase the validity of the research, the research model, data collection process, data analysis 

process, coding, and how the findings were generated were given in detail. 

3. Findings 

In this part of the study, in which digital competency indicators in middle school mathematics textbooks 

are examined, the findings obtained are given according to the grade level in accordance with the sub-

problem statements of the research.  

3.1. Digital Competence in 5th Grade Mathematics Textbooks 

The distribution of digital competence in the 5th grade middle school textbook of a private publishing house 

according to learning areas is given in Table 4: 

Table 4.  

Investigation of DigComp and Digital Competency Indicators in the 5th Grade Textbook According to Learning Areas 

(Özgün) 
 

Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Activity - - - - 1 

Datamatrix - 2 - 3 1 

1.1 Browsing, searching, and filtering 

data, information, and digital content 
- 2 - 3 1 

3.1. Developing digital content - - - - 1 

 

As can be seen in Table 4, digital competence is predominantly included in the learning domain of numbers 

and operations in the 5th grade textbook of a private publishing house. However, it was observed that the 

digital competence was mostly through QR codes. Through QR codes, videos, lectures, questions with 

solutions, etc. of the units and topics can be accessed through the EBA platform (Figure 2). In addition, 

when the DigComp framework is taken into consideration, it is seen that the situation related to expressing 

students' information needs, searching for data, information, and content in digital environments, accessing 

digital content, and navigating between these digital environments is more involved (Vuorikari et al., 2022). 

On the other hand, when Table 2 is examined, it is seen that this situation is actually tried to be realized by 

using QR codes. In addition, in an activity in the data processing learning domain, students were asked to 

create a column graph based on the given frequency table and then make a comparison (Göksülük, 2022, 

p. 197), and the DigComp competency, which includes creating content in different formats, editing and 

developing content created by oneself or others, and expressing oneself creatively using digital media and 

technologies (Vuorikari et al., 2022), was included. 
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Fig. 2. 5th Grade Textbook QR Code Examples (Göksülük, 2022, p. 11, 109, 223) 

Table 5.  

Comparison of DigComp and Digital Competency Indicators in the 5th Grade Textbook (Özgün) 
 

Activity Datamatrix 

1.1 Browsing, searching, and filtering data, information, and digital content - 6 

3.1. Developing digital content 1 - 

 

The distribution of digital competence in the 5th grade middle school textbook of the MoNE publishing 

house according to learning areas is given in Table 6: 

Table 6. 

Investigation of DigComp and Digital Competency Indicators in 5th Grade Textbooks According to Learning Areas (MoNE) 
 

Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Research - 1 - - - 

Activity - 5 - - 4 

Problem - - - 2 - 

Image - 7 - 2 13 

Datamatrix - 2 - 3 2 

1.1 Browsing, searching, and filtering 

data, information, and digital content 
- 4 - 3 2 

1.2 Evaluating data, information, and 

digital content 
- 1 - - - 

1.3. Managing data, information, and 

digital content 
- - - 4 2 

3.1. Developing digital content - 8 - - 12 

3.4. Programming - 1 - - 3 

 

As can be seen from Table 6, digital competence in the 5th grade textbook of the MoNE publishing house 

is predominantly included in the data processing learning domain. However, it was determined that the 

digital competence was mostly based on visuals and these visuals were mostly used in the data processing 

learning domain (Figure 3). On the other hand, when the DigComp framework is taken into consideration, 

it is seen that the 5th grade textbook of the MoNE publishing house frequently emphasizes digital content 

development using visuals in the field of data processing learning (Cırıtcı et al., 2018). 



JETOL 2023, Volume 6, Issue 4, 885-910 Aşıcı, F. & Temel, H. 

 

 

 

 

 

 

 

 
 

894 
 

Table 7.  

Comparison of DigComp and Digital Competency Indicators in the 5th Grade Textbook (MoNE) 
 

Research Activity Problem Image Datamatrix Dictionary 

1.1 Browsing, searching and filtering data, 

information and digital content 
- 1 - 2 6 - 

1.2 Evaluating data, information and digital 

content 
1 - - - - - 

1.3. Managing data, information and digital 

content 
- - 2 3 1 1 

3.1. Developing digital content - 6 - 15 - - 

3.4. Programming - 2 - 2 - - 

 

 

 

Fig. 3. 5th Grade Textbook Examples of Activities and Visuals Containing Digital Competence (Cırıtcı et al., 2018, p. 238, 

260). 

As can be seen in Figure 3, digital competence was included in the cases of producing digital content by 

using dynamic mathematics software and spreadsheet programs by using various visuals in different 

learning areas, performing various process steps, and considering alternative programs for these processes. 
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3.2. Digital Competence in 6th Grade Mathematics Textbooks 

The distribution of digital competence in the 6th grade middle school textbook of a private publishing house 

according to learning areas is given in Table 8: 

Table 8.  

Investigation of 6th Grade Textbook's DigComp and Digital Competency Indicators According to Learning Areas (Koza) 

 Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Research - - - - 1 

Datamatrix 1 2 - 3 1 

1.1 Browsing, searching and, 

filtering data, information, 

and digital content 

1 2 - 3 2 

 

As can be seen in Table 8, digital competence is predominantly included in the learning domain of numbers 

and operations in the 6th grade textbook of a private publishing house. It was observed that the digital 

competency was mostly based on QR codes. On the other hand, in the 6th grade textbook, it was determined 

that the situation of "scanning, searching and filtering data, information and digital content" in the 

Information and Data Literacy dimension of the DigComp framework was included more. When Table 9 is 

examined, it can be seen that this situation is addressed through research and often using QR codes. 

Table 9. 

 Comparison of DigComp and Digital Competency Indicators in 6th Grade Textbook (Koza) 
 

Research Datamatrix 

1.1 Browsing, searching, and filtering data, information, and digital content 1 6 

 

In the examples given in Unit 4 related to the data processing learning area, data tables about blood groups, 

school trips, and the number of students per classroom were given. After these examples, it was stated that 

students can search for the current versions of the data they examined by entering the internet addresses 

given in the book (Aydın & Erenkuş, 2019, p. 145). 

The distribution of digital competence in the 6th grade middle school textbook of the MoNE publishing 

house according to learning areas is given in Table 10: 

Table 10.  

Investigation of DigComp and Digital Competency Indicators in 6th Grade Textbooks According to Learning Areas (MoNE) 
 

Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Research - 2 - 1 - 

Activity - - - - 1 

Problem - - - 3 - 

Image - 2 - - - 

Datamatrix 2 3 - 6 1 
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Algebra 

Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

1.1 Browsing, searching, and 

filtering data, information, and 

digital content 

2 3 - 7 2 

1.3. Managing data, 

information, and digital content 
- - - 2 - 

3.1. Developing digital content - 2 - - - 

3.4. Programming - 2 - - - 

4.2 Protecting personal data and 

privacy 
- - - 1 - 

 

In the 6th grade mathematics textbook (MoNE), digital competence is frequently included in the learning 

domain of numbers and operations by using QR codes. The inclusion of accessing various digital contents 

related to the units and subjects through the EBA platform via QR codes are the indicator of DigComp sub-

dimension related to scanning, searching, and examining information, data, and digital contents in the 

textbook (Table 11). 

Table 11.  

Comparison of DigComp and Digital Competency Indicators in the 6th Grade Textbook (MoNE) 

 Research Activity Introduction Problem Image Datamatrix Dictionary 

1.1 Browsing, 

searching and filtering 

data, information, and 

digital content 

- 1 1 1 - 11 - 

1.2 Evaluating data, 

information, and digital 

content 

- - - - - - - 

1.3. Managing data, 

information, and digital 

content 

- - - 2 - - 1 

3.1. Developing digital 

content 
1 - - - 1 - - 

3.4. Programming 1 - - - 1 - - 

4.2 Protecting personal 

data, and privacy 
1 - - - - - 1 

 

 

Fig. 4. 6th Grade Textbook on Protection of Personal Data (Çağlayan, Dağıstan, Korkmaz, 2021, p. 37) 
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In the information box above in Unit 1 related to the learning area of numbers and operations, the 

importance of prime numbers in the security of digital banking and shopping transactions was emphasized 

and security from DigComp dimensions was included. 

3.3. Digital Competence in 7th Grade Mathematics Textbooks 

The distribution of digital competence in the 7th grade middle school textbook of a private publishing house 

according to learning areas is given in Table 12: 

Table 12.  

Investigation of 7th Grade Textbook DigComp and Digital Competency Indicators According to Learning Areas (Berkay) 

 Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Activity - 2 - - 2 

Problem 1 - - - - 

Project - - - 1 1 

Image - 2 - - 5 

Datamatrix 1 2 - 3 1 

Subject Preparation 1 - - 2 - 

1.1 Browsing, searching, and filtering 

data, information, and digital content 

3 2 - 6 2 

3.1. Developing digital content - 4 - - - 

3.4. Programming - 2 - - 7 

As can be seen in Table 12, digital competence in the 7th grade textbook of a private publishing house is 

mainly included in the data processing learning area. However, it was determined that the digital 

competence included was mostly through visuals, QR codes, and subject preparation sections. Examples of 

visuals used in the data processing learning area are given in Figure 5: 

 

 

Fig. 5. 7th Grade Textbook Activity and Visual Example of Digital Competence (Akbulut, 2018, p. 144) 

As can be seen in Figure 5, the activity of constructing geometry concepts using dynamic geometry software 

and digital competence in the visualization of this activity was addressed. 
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Table 13.  

Comparison of 7th Grade Textbook DigComp and Digital Competency Indicators (Berkay) 
 

Activity Problem Project Image Datamatrix 
Subject 

Preparation 

1.1 Browsing, searching, and 

filtering data, information, and 

digital content 

- 1 2 1 6 4 

3.1. Developing digital content 2 - - 2 - - 

3.4. Programming 3 - - 6 - - 

 

On the other hand, when Table 13 is examined, it is seen that in the context of the DigComp framework, 

situations related to expressing information needs, searching for data, information, and content in digital 

environments, accessing digital content, and navigating between these digital environments are mainly 

included through QR codes and subject preparation sections (Vuorikari et al., 2022). 

 

 

Fig. 6. 7th Grade Textbook Information and Data Literacy in the Context of DigComp (Akbulut, 2018, p. 77) 

 

As seen in Figure 6, in the context of preparation for Unit 3, which is related to the algebra learning area, 

the life of a famous mathematician was mentioned and students were directed to an internet address related 

to the text. In addition, a QR code was also used on the relevant page to access the EBA platform (Akbulut, 

2018). 

The distribution of digital competence in the 7th grade middle school textbook of the MoNE publishing 

house according to learning areas is given in Table 14: 
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Table 14.  

Investigation of 7th Grade Textbook's DigComp and Digital Competency Indicators According to Learning Areas (MoNE) 
 

Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Activity - 4 - - - 

Problem - - - - 2 

Image - 5 - - 2 

Datamatrix 1 1 - 3 1 

Subject Preparation - - - - 1 

1.1 Browsing, searching, and filtering 

data, information, and digital content 
1 2 - 3 1 

3.1. Developing digital content - 8 - - 4 

3.4. Programming - 2 - - 2 

2.3 Engaging citizenship through 

digital technologies 
- - - - 1 

 

In the 7th grade textbook of the MoNE publishing house, indicators related to digital competence were 

mostly included in the learning areas of geometry and measurement, and data processing. It is seen that 

activities and visuals for developing digital content using various software are frequently included in the 

subjects related to geometry and measurement and data processing learning areas (Figure 7). 

 

 

Fig. 7. 7th Grade Textbook Examples of Activities and Visuals with Digital Competencies (Keskin Oğan & Öztürk, 2021, p. 

271) 

In the visual above, digital competence is emphasized through the creation of a circle graph on annual pulse 

production using a spreadsheet program.  
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Table 15.  

Comparison of 7th Grade Textbook DigComp and Digital Competency Indicators (MoNE) 
 

Activity Problem Image Datamatrix 
Subject 

Preparation 

1.1 Browsing, searching, and filtering data, 

information and digital content 
1 - - 6 - 

3.1. Developing digital content 3 2 7 - - 

3.4. Programming 2 1 1 - - 

2.3 Engaging citizenship through digital 

technologies 
- - - - 1 

 

When the DigComp framework is examined, "Programming", which refers to a sub-dimension of "Digital 

Content Creation", involves planning and developing a comprehensible set of instructions for a computer 

system to solve a specific problem or perform a specific task, to create the programs, applications, software 

needed, selecting tools and devices, making changes to program settings, making modifications to programs 

and code according to their own needs, knowing the principles of programming, and having an 

understanding of what happens in the background during the operation of a program (Vuorikari et al., 2022). 

Therefore, it can be said that activities involving the development of digital content on the planning and 

implementation of a set of instructions in both geometry and measurement and data processing learning 

domains are related to programming competence. 

 

 

Fig. 8. Creating 7th Grade Textbook Content with Dynamic Geometry Software (Keskin Oğan & Öztürk, 2021, p. 192) 

In the activity above, the student is asked to draw bisectors using dynamic geometry software. In this 

direction, the student is expected to first select the appropriate software to complete the bisector drawing 

task, and then plan and implement which instructions to apply in this software. 

3.4. Digital Competence in 8th Grade Mathematics Textbooks 

The distribution of digital competence in the 8th grade middle school textbook of a private publishing house 

according to learning areas is given in Table 16: 
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Table 16.  

Investigation of 8th Grade Textbook DigComp and Digital Competency Indicators According to Learning Areas (Koza) 
 

Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Datamatrix 1 2 1 2 - 

1.1 Browsing, searching, and 

filtering data, information, 

and digital content 

1 2 - 2 - 

In the 8th grade textbook belonging to a private publishing house, digital competence was mostly included 

in the learning areas of geometry and measurement and numbers and operations. When the inclusion of 

digital competence is examined, it is seen that only QR codes are used throughout the book, and the use of 

QR codes emphasizes data, content and information search, research, and filtering from the dimensions of 

"Information and data literacy" in the context of DigComp framework (Erenkuş & Eren Savaşkan, 2019). 

Table 17.  

Comparison of 8th Grade Textbook DigComp and Digital Competency Indicators (Koza) 
 

Datamatrix 

1.1 Browsing, searching, and filtering data, information, and digital content 5 

The distribution of digital competence in the 8th grade middle school textbook of the MoNE publishing 

house according to learning areas is given in Table 18: 

Table 18.  

Investigation of 8th Grade Textbook's DigComp and Digital Competency Indicators According to Learning Areas (MoNE) 
 

Algebra 
Geometry and 

Measurement 
Probability 

Numbers and 

Operations 

Data 

Processing 

Research - - - - 1 

Activity - 35 - - - 

Problem 1 - - 2 - 

Project 1 6 - 1 - 

Image - 54 - 1 - 

Datamatrix 6 18 2 5 1 

Subject Preparation 2 - - - - 

1.1 Browsing, searching, and filtering 

data, information, and digital content 
7 18 2 5 2 

1.3. Managing data, information, and 

digital content 
- - - 1 - 

2.2 Sharing through digital technologies 1 6 - 1 - 

3.1. Developing digital content 1 95 - 1 1 

3.4. Programming - 35 - - - 

4.2 Protecting personal data and privacy - - - 2 - 

5.2. Identifying needs and technological 

responses 
2 - - - - 

In the 8th grade textbook of the MoNE publishing house, digital competence is frequently included in the 

learning areas of geometry and measurement. Considering the content types, it was determined that visuals, 

activities, and QR codes were used the most, and the DigComp component related to digital content 
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development was frequently included in the geometry and measurement learning area. On the other hand, 

the textbook emphasizes digital competence through research and projects. In addition, in this book, QR 

codes are frequently used not only in unit introductions but also in lecture pages.  

 

 

Fig. 9. 8th Grade Textbook Activity, Visual and QR Code Example (Böge & Akıllı, 2021, p. 169) 

As seen in Figure 9, the student was asked to create matching pictures with the help of a word processing 

program. A QR code was also used to access digital content related to the topic of congruence and similarity. 

 

 

Fig. 10. 8th Grade Textbook Digital Competence in Project Task (Böge & Akıllı, 2021, p. 232) 

In the 8th grade textbook project examples, students are asked to conduct research using information and 

communication technologies, create a digital content and share it. When analyzed within the DigComp 
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framework, it is clear that digital content development, a sub-dimension of the "digital content creation" 

dimension, and sharing skills through digital technologies, a sub-dimension of the "communication and 

collaboration" dimension, are emphasized.  

Table 19.  

Comparison of 8th Grade Textbook DigComp and Digital Competency Indicators (MoNE) 
 

Research Activity Intro. Problem Project Image Datamatrix 
Subject 

Prep. 

1.1 Browsing, searching, 

and filtering data, 

information, and digital 

content 

1 - 1 1 - - 31 - 

1.3. Managing data, 

information, and digital 

content 

- - - 1 - - - - 

2.2 Sharing through 

digital technologies 
- - - - 8 - - - 

3.1. Developing digital 

content 
1 35 - - 8 54 - - 

3.4. Programming - 17 - - - 18 - - 

4.2 Protecting personal 

data and privacy 
- - - 1 - 1 - - 

5.2. Identifying needs 

and technological 
responses 

- - - - - - - 2 

As can be seen in Table 19, the sub-dimension of digital content development, which is frequently included 

in the 8th grade textbook of the MoNE publishing house, is included through visuals and activities. 

Similarly, it is seen that programming skills are emphasized with similar elements. 

 

4. Conclusion, Discussion and Suggestions 

In the knowledge context, individuals should know how digital technologies can support communication, 

productivity, and innovation and be aware of their opportunities, risks, and limitations. In terms of skills, 

individuals should be able to use digital technologies to support their development towards personal, social, 

or commercial goals in communication and collaboration with others within the framework of social 

participation as participatory citizens. Individuals are expected to take an approach to digital technologies 

as responsible citizens, taking into account issues such as ethics and security, and to be curious, open-

minded, and have a positive attitude towards the future within the framework of a reflective and critical 

perspective.  

Within the scope of this study, it was tried to make an inference about the extent to which important teaching 

materials such as textbooks, which are a part of education, have the potential to contribute to students' 

digital competencies. In this context, the digital competency indicators included in middle school 

mathematics textbooks were examined by taking into account the chapters, learning domains, and DigComp 

framework in which these indicators are included. In the examinations, the fact that the book belongs to 

private and MoNE publishing house and the grade levels were taken into consideration. As a result of the 

findings, it can be said that in general, middle school mathematics textbooks do not include digital 

competence at a sufficient level. 
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The results of the 5th grade mathematics textbooks were obtained by examining the books of Özgün 

Publishing and MoNE Publishing. Considering the learning areas; it was determined that the 5th grade 

textbook of the private publishing house mainly included digital competence in the learning area of numbers 

and operations, while the MoNE Publishing textbook included it in the learning area of data processing. 

Since both textbooks frequently use QR codes and emphasize the digital content on the EBA platform 

through these QR codes, the sub-dimension of "Information and Data Literacy", which is a dimension of 

the DigComp framework, related to scanning, searching and filtering data, information and digital content 

stands out. In addition, it was determined that activities for the development of digital content were 

frequently used in the textbook of MoNE Publishing. In order for students to gain digital competence, 

digital competencies should be included in the texts, activity examples, preparation questions, and visuals 

in the textbooks (Şimşek, 2022). In this context, it can be stated that both books are not at an appropriate 

level. In addition, it was concluded that the content development activities in the MoNE textbook were 

mainly related to the use of dynamic geometry software. However, when the two books are compared in 

terms of the level of inclusion of digital competency indicators, it is seen that the textbook of the MoNE 

publishing both emphasizes more digital content in terms of quantity and emphasizes digital competency 

in more book chapters and in the context of the DigComp indicator. On the other hand, considering the 

DigComp framework in general, it can be said that both textbooks include very few competency areas. Both 

textbooks do not include the "Communication and Collaboration", "Problem Solving" and "Safety" 

dimensions and their sub-dimensions, which are the other DigComp components other than "Information 

and Data Literacy" and "Digital Content Creation" dimensions. 

The results related to 6th grade mathematics textbooks were obtained by examining the books belonging to 

Koza Publications and MoNE Publications. Considering the learning domains, it was determined that both 

publishers' 6th grade textbooks predominantly include digital competence in the learning domain of numbers 

and operations. Considering the sections where digital competence is included, it is seen that QR codes are 

frequently used in both textbooks. Since students are expected to access the digital material given within 

the scope of the relevant subject through the EBA platform as a result of the use of QR codes, the use of 

QR codes has enabled the DigComp indicator related to expressing information needs, searching for data, 

information, and content in digital environments, accessing digital content and navigating between these 

digital environments to be included more in both books than other indicators (Vuorikari et al., 2022). 

However, while the textbook of the private publishing house included one research related to the data 

processing learning domain and digital competence in QR codes, it was determined that the MoNE 

Publishing textbook included digital competence in the context of research, activity, problem, visual, and 

QR code. In addition, considering the DigComp framework, it was concluded that the private publishing 

house textbook only included data, information, and digital content browsing and research, which is a sub-

dimension of the "Information and Data Literacy" dimension. It was concluded that the MoNE textbook 

emphasized more competency areas than the DigComp framework. These include indicators related to 

digital content development, programming, and protection of personal data. On the other hand, considering 

the DigComp framework in general, it can be said that both textbooks' coverage of these indicators in terms 

of quantity is quite low. While the private publishing house textbook includes only the dimensions related 

to information and data literacy, the MoNE publishing textbook includes the dimensions of information 

and data literacy, digital content creation, and security. However, these are not at an appropriate level in 

terms of addressing enough sub-dimensions. 

The results related to 7th grade mathematics textbooks were obtained by examining the books belonging to 

Berkay Publications and MoNE Publications. Considering the learning areas; it was determined that the 7th 

grade textbook of the private publishing house mainly included digital competence in the data processing 

learning area, while the MoNE Publishing textbook included it in the geometry and measurement learning 
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area. It is seen that the use of visuals and QR codes is preferred more in the context of digital competence 

in both textbooks. Apart from this, it was concluded that activities and problems were used in the context 

of digital competence in the textbooks, albeit in small numbers. However, unlike the 5th and 6th grade 

textbooks, DigComp dimensions were included not only with the emphasis on information and data literacy 

through QR codes but also by using visuals and subject preparation sections in the private publishing house 

textbook and visuals in the MoNE textbook. In the Berkay Publications textbook, the competency of 

scanning and researching data, information, and digital content in the context of the problem, project, visual, 

QR code, and topic preparation was emphasized, and DigComp elements such as digital content 

development and programming were emphasized in activities related to dynamic geometry software. 

However, in the MoNE textbook, it is seen that information and data literacy are mostly provided through 

QR codes, and activities, problems, and visuals are used for content development and programming 

dimensions. In this context, it can be said that importance is given to creating digital content with the help 

of dynamic geometry software and spreadsheet programs. In addition, when the two books are compared 

in terms of the level of including digital competency indicators, it can be said that they are at similar levels 

in terms of quantity. On the other hand, when the DigComp framework is examined holistically, it is seen 

that the 7th grade textbook of the private publishing house includes the dimensions of "Information and 

Data Literacy" and "Creating Digital Content"; the MoNE textbook also includes the dimension of 

"Communication and Collaboration" along with these dimensions. Nevertheless, when all dimensions and 

sub-dimensions of digital competence are taken into consideration, it is concluded that both textbooks are 

not at a sufficient level in terms of both quantity and importance of more diverse elements. 

The results of 8th grade mathematics textbooks were obtained by examining the books of Koza Publishing 

and MoNE Publishing. Considering the learning areas, it was determined that the 8th grade textbook of the 

private publishing house mainly included digital competence in the data processing learning area, while the 

textbook of MoNE Publishing included it in the geometry and measurement learning area. When the 

chapters of the 8th grade textbook of the private publishing house were examined according to the inclusion 

of digital competence, it was concluded that this skill was included only through QR codes in this book, 

and due to the QR codes, only the competence of searching and scanning data, information, and content 

from DigComp elements was emphasized. In terms of quantity, it can be stated that this situation is not 

sufficient. On the other hand, when the 8th grade textbook of the MoNE publishing was examined, it was 

found that this book included more digital competence in terms of quantity and more elements than the 5th, 

6th, and 7th grade private and MoNE publishing books. In the related book, digital competence skills were 

frequently included through activities, visuals, and QR codes. In particular, the activities involving various 

software such as dynamic geometry software and word processing software related to many mathematical 

concepts in the geometry and measurement learning area, the visualization of these activities, and the 

construction of these activities on process steps resulted in the importance of DigComp elements. Digital 

content development, programming, information, and data literacy are among these elements. In addition, 

the MoNE textbook includes various project tasks that involve students conducting research, creating, and 

sharing content using information and communication technologies. In this context, considering the 

sections that include digital competence and the DigComp framework, it was concluded that the MoNE 

textbook includes more elements in terms of quantity than the private publishing house book. While the 

MoNE textbook included research, activities, problems, projects, visuals, preparation for the topic, and QR 

codes, the other textbook emphasized digital competence only through QR codes. In addition, only one 

sub-dimension of Information and Data Literacy, data, information and digital content research, scanning, 

and filtering, was included in the private publishing house textbook, whereas all DigComp dimensions were 

included in the MoNE textbook. Nevertheless, when all DigComp dimensions and their sub-dimensions are 

taken into consideration and considering that the MoNE textbook includes only one sub-dimension from 
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the Security and Communication and Collaboration dimension, it can be stated that both books are not at a 

sufficient level in terms of quantity. 

In line with the examinations, it was determined that the contents related to digital competence were mostly 

included in the learning areas of "numbers and operations", "geometry and measurement" and "data 

processing" in all textbooks. This finding supports Mersin and Karabörk's (2021) view that the use of 

technology tools in Turkey is mostly in the learning areas of "numbers and operations" and "geometry and 

measurement". Kurudayıoğlu and Soysal (2018) examined the compliance of the learning outcomes in the 

Turkish curriculum with digital competence. DigComp created by the European Parliament was taken into 

consideration within the framework of the examination of digital competence. As a result of the study, it 

was determined that digital competence was included in the objectives of the curriculum, but not at a 

sufficient level and that no balance was observed in terms of skill areas and grade levels in the distribution 

of objectives within the framework of digital competence. Şimşek (2022) aimed to determine the level of 

digital competence in the Turkish curriculum in Turkish textbooks at the secondary school level. In the 

study, it was concluded that although digital competence is included in the curriculum, it is not sufficiently 

included in the textbooks, and the situations related to a small number of digital competencies are related 

to digital literacy and digital security, and other sub-competencies are not sufficiently addressed.  In this 

context, it can be stated that the results obtained about the textbooks are consistent with the results of the 

current study. 

In the knowledge society, as young people move from school life to working life, they need to have not 

only the skills to use knowledge but also a wide range of skills and competencies, from social skills to 

innovation, from digital competence to lifelong learning (Ranta et al., 2022). In this context, it is necessary 

to adapt 21st century skills to curricula, consider instructional approaches in teaching such skills, and to 

develop teaching materials that will cover 21st century skills (Geisinger, 2016). Because, as stated in the 

OECD's Learning Compass 2030 report, it is emphasized that the basic knowledge, skills, values, and 

attitudes in future education will include not only literacy and numeracy but also digital, physical, cognitive, 

social, and affective skills within the framework of data and digital literacy (OECD, 2018). It is becoming 

increasingly important that all these skills are necessary to be successful in the 21st century. In order to 

overcome the challenges in this context, learning environments, teachers, and curricula should be revised 

to enable students to think creatively, critically, and innovatively, and to facilitate them as problem solvers 

to have the communication and collaboration skills necessary in their fields of study and in real life (Shidiq 

& Yamtinah, 2019). Therefore, in line with the results of the study, middle school mathematics textbooks 

need to be revised to a great extent in terms of digital competence skills. In addition, in line with the results 

of the study, it can be suggested to the textbook authors that digital competence should be balanced 

throughout the book and more digital competence elements should be emphasized by considering DigComp 

or a similar comprehensive framework. In addition, examining textbooks and curricula in the context of 

other comprehensive frameworks such as the DigComp 2.2 framework, which is based on this study, is 

among the suggestions that can be given for future studies. In addition, the fact that programs and textbooks 

are not left aside as printed texts depends on the teachers' ability to teach the lesson effectively and 

efficiently (Ekmen & Bakar, 2018). In this context, it can also be suggested to conduct studies on the 

trainers' consideration of the digital competency elements in the textbooks and their application in their 

lessons. 
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