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Even though it is advocated in educational policies worldwide to integrate digital tools as a way of 

transforming teaching, this has not occurred, even with teachers who have grown up surrounded by digital 

technologies. To expand understandings about why this might be the case, the study reported here 

investigated preservice teachers' collective meaning-making about ICT integration. The preservice teachers' 

mandatory group assignments for their first mathematical course, in a Norwegian teacher education 

institution, were analysed. Bernstein's description of recontextualising is employed to gain insights into 

preservice teachers' meaning-making through the discourses that they produced from the resources made 

available to them in their teacher education. The recontextualising of discourses shows, for example, how 

mathematics curriculum references to playing games with digital tools were recontextualised by the 

preservice teachers into discourses about fun and motivation. This allowed the preservice teachers to focus 

on general pedagogical positive aspects of ICT beyond perceptions of students being bored but hindered 

them in attending to other mathematics classroom issues. 
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Introduction 

A recurring issue that preservice teachers (PTs) need to make meaning of is the integration of digital 

tools or Information and Communications Technology (ICT) into their teaching. Digital tools are 

generally considered to be useful for teachers in "transforming" traditional teaching through, for 

example, the use of appealing games to enhance motivation (Hwa, 2018), with game design being 

valued as enriching participation (Melander Bowden & Aarsand, 2020). Aside from some small-scale 

studies, however, claiming that the use of digital tools was transformative for controlled groups in 

schools (e.g., Hwa, 2018), previous research suggests that such transformations are not simple with PTs 

struggling to transform teaching (e.g., Luo et al., 2021). These struggles in integrating ICT have been 

widely explained as being due to a lack of competencies and confidence (Luo et al., 2021), while PTs' 

meaning-making about ICT has been under-researched. 

Educational reforms concerning ICT in various places of the world, including Norway, have been 

commonplace in the last three decades (McGarr et al., 2021). As a result, teaching practices, including 

those of PTs, are required to incorporate a variety of aspects related to ICT. In Norway, teachers have 

been expected to integrate digital tools for almost two decades, with it being a formal requirement 

since the 2006 mathematics school curriculum (see Norwegian Directorate for Education and Training 

[NDET], 2006). In the most recent curriculum reform in Norway, teachers are also expected to integrate 

other aspects of ICT, with students being required to learn computational thinking in mathematics 

lessons (see NDET, 2019). Since digital tools were the main focus in the context where this study was 

conducted, and ICT is a term that is more frequently used in international research, I will refer to both 

digital tools and ICT interchangeably in this article. 
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Although research has demonstrated that PTs were experienced digital users and had positive 

attitudes toward ICT integration (Marbán & Mulenga, 2019), a deficit viewpoint is often used to describe 

their struggles. PTs' struggles have commonly been attributed to a lack of competencies and knowledge 

(e.g., Marbán & Mulenga, 2019) and beliefs about the effective use of ICT in mathematics classrooms 

(e.g., Perienen, 2020; Thurm et al., 2022). These deficit perspectives need to be challenged as they limit 

the failure of reforms to those who teach (Montecino, 2018), with the principles in the reforms and 

frameworks for ICT integration positioned as achievable and indisputable. The gap between the reality 

of teaching practices and ideal views promoted by governments and frameworks about ICT, might lead 

continuously to simplistic explanations for the failure of reforms, positioning those who teach as 

deficient (Rice, 2021), and teacher education as the main body responsible (Thorvaldsen & Madsen, 

2020).  

To expand views about why PTs' might struggle to integrate ICT in a transformative way, there is a 

need for a more nuanced understandings of how PTs make meaning. Yet, little is known about PTs' 

meaning-making about integrating ICT into mathematics teaching. Remillard (2005) argued that 

teachers' meaning-making is influenced by specific contexts, even when the curriculum requirements 

have a normative connotation. Further investigation is necessary to study meaning-making as a process 

that is constituted by and constitutes institutional practices (Chouliaraki & Fairclough, 1999), and hence 

collective practices.  

In mathematics teacher education, PTs can select, utilise, and adapt resources, including the national 

school curriculum and digital tools. This process is comparable to the recontextualisation of discourse 

by teachers, as described by Bernstein (2000), but it is mediated by resources in PTs' mathematics 

teacher education courses (Gomez Marchant et al., 2021). As Adler (2012) argued, recontextualising 

provides insights into meaning-making, "what comes to function as ground in their practice, how and 

why" (p. 7), contributing to understandings about the potential meanings that are opened and closed 

within teacher education institutions.  

Bernstein's (2000) description of recontextualising discourses considers how the official curriculum 

becomes adopted and adapted by PTs as part of a collective meaning-making process. The adoption 

and adaptation of discourses provides insights into how some knowledge becomes legitimised within 

an institution. Thus, understanding how PTs' meaning-making is related to the recontextualising of 

official discourses can provide nuanced insights into why the potential of ICT to transform mathematics 

teaching has not been realised. Therefore, the aim of this study was to investigate PTs' collective 

meaning-making about ICT integration by identifying the discourses that they drew upon from their 

mathematics teacher education. this was achieved by examining three group mandatory practicum 

assignments written by 12 PTs, for their first mathematics course.  

The next section discusses how previous research about transforming mathematics teaching though 

ICT and PTs' meaning-making. 

Transformation of Mathematics Teaching 

The need for mathematics teaching to be transformed is related to an ongoing concern that typical 

practices have not led to students learning mathematics that could help them in real life or in their 

further studies (Lessani et al., 2017). Some decades ago, Skovsmose (2001) described traditional 

practices in mathematics classrooms as including four features that were likely to result in the absence 

of relevant learning. The first feature was that lessons began with the teacher explaining mathematical 

concepts or procedures, followed by students practicing these by completing exercises. The second 

feature was that these exercises were typically produced by external authorities, often through 

textbooks, which were promoted as covering curricular goals. The third feature was that the exercises 

contained all the information needed for their solution, rendering real-world data irrelevant, and so 

requiring a single correct answer. The fourth feature was that students were often stratified based on 

their ability to obtain the correct answer, contributing to a performance-based hierarchy. Skovsmose 

suggested teachers could use ICT to transform mathematics teaching to provide a more inquiry-based 

learning approach.  
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Without care, however, ICT could also result in the reinforcement of traditional approaches 

(Skovsmose, 2001). An example of this is found in Hwa's (2018) study of game-based learning of 

mathematics at the primary school level. The digital games were found to increase students' 

concentration, with unmotivated students viewing mathematics as transformed from "boring" to "fun". 

In Hwa's intervention, however, the requirement to solve a series of exercises as part of the game can 

be seen as reinforcing the traditional mathematics teaching features identified by Skovsmose (2001). 

This would result in mathematics teaching not being transformed. Similarly, Player-Koro (2012) found 

that despite the use of a techno-positive discourse about ICT being transformative, the PTs in her study 

reproduced traditional practices of teaching mathematics.  

In contrast, Melander Bowden and Aarsand (2020) identified other features of traditional teaching 

that could be challenged through ICT integration. They argued that traditionally, ICT in schools required 

students to use games and so situated them as consumers of technology. These features were 

challenged by having students negotiate the criteria for designing and assessing games rather than 

consuming existing ones. However, what was problematised about teaching was the situating of 

learners as consumers of commercial games rather than more particular features of the traditional 

teaching of subjects, such as mathematics. Thus, what needs to be transformed about mathematics 

teaching practices is dependent on local contexts.  

In the examples of Hwa (2018) and Melander Bowden and Aarsand (2020), the transformation of 

teaching through ICT integration was limited to overcoming students' demotivation and their 

positioning as consumers of digital games. Although these may affect some aspects of their learning, 

there are other aspects that could be in focus. For example, Samuelsson (2006, p. 77) found "using drill 

programs that include games and competitions does not encourage students to reflect, but the 

competition elements reinforce fast handling of procedures," suggesting that the value of speed was 

reinforced rather than challenged. Transforming traditional mathematics teaching through the 

integration of ICT may include PTs determining the appropriateness of digital tools for supporting 

students in reflecting on what mathematics they are using to solve different types of problems. 

PTs' Meaning-making and the Techno-positive Discourse 

In the limited research about PTs' meaning-making, PTs drew on a variety of resources, such as 

coursework materials (e.g., Adler, 2012; Gomez Marchant et al., 2021). These resources could also be 

texts such as national curricula, which PTs should consider when teaching, the literature they find about 

using ICT in schools, and descriptions of the digital tools they choose for their teaching. Discourses 

about digital tools having the potential to transform traditional teaching (e.g., Luo et al., 2021), often 

circulate at the school level (Mertala, 2020) and in how digital tools are advertised (Darragh, 2021). 

Consequently, PTs are likely to encounter discourses about ICT integration being transformative.  

The circulation of these discourses can be reinforced at the policy level, where curriculum changes 

are usually accompanied by optimistic justifications, even if such justifications are not always practically 

helpful in teaching situations (McGarr et al., 2021). For example, curricular justifications, such as 

enhancing employability and improving education through an ICT agenda, may be too general to 

support teachers to know how to adapt their teaching practices appropriately (Mertala, 2020; Sancho-

Gil et al., 2020). Other justifications, such as those found in the Norwegian mathematics curriculum, 

could be seen as more specific. For instance, in the 2006 curriculum digital tools could be used to 

support students "to learn through games, exploration, visualization and presentation" (NDET, 2006, p. 

4). Nevertheless, school curricular reforms rarely provide insights into the potential changes needed at 

the teacher education level, contributing to the complexity of decision-making in teacher education 

(Parkes, 2013).  

To match curricular changes, teacher education institutions need to adjust their courses to ensure 

that PTs gain experiences with ICT in schools. Ndlovu et al. (2020) suggested that teacher education 

curricula should include, as early as possible, a variety of digital tools such as GeoGebra and online 

video-sharing platforms. It was shown that PTs needed experiences with the use of ICT tools for teaching 
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mathematics, regardless of whether they were already familiar with them in other contexts or were being 

introduced to new ones during their teacher education (Ndlovu et al., 2020).  

Thus, the decisions made at the teacher education level about what resources to make available to 

PTs would affect their meaning-making about ICT. The experiences, such as programming with robots 

(Alqahtani et al., 2022) or storytelling digitally (Istenic Starčič et al., 2016), were shown to impact PTs' 

understandings of teaching mathematics. Even when being provided with experiences with digital tools 

during their teacher education, PTs still needed to learn how to choose and evaluate critically digital 

tools from the resources available for teachers (Caniglia & Meadows, 2018).  

For Bernstein and Díaz (1985), discourses provided insights into how meaning was shaped in 

educative institutions, as they are produced and reproduced within a social network of practice, tied to 

demands of the social order. Therefore, PTs' meaning-making about ICT integration would be shaped 

within what Valero (2010) described as "a network of social practices." This network would include 

different stakeholders such as policymakers, teacher educators, and others who affect the field of 

mathematics education. 

One discourse that has become evident within the network of social practices associated with the 

integration of ICT into mathematics education is that of the techno-positive discourse. This discourse is 

characterised by the use of the language of certainty in asserting ICT's positive impact on education, 

with limited discussion of alternative outcomes (Mertala, 2021; Selwyn, 2015). The idea that ICT is a 

universal good can be considered part of a policy-driven techno-positive discourse, which has been 

connected to computer industry needs rather than what is needed in local teaching contexts (McGarr 

et al., 2021). Nevertheless, this discourse was identified as being evident in policymaking demands in 

Norway, Ireland, and Spain (McGarr et al., 2021). In Norway, teachers were required to develop digital 

skills in all school subjects (NDET, 2006). Learning through games was included in the curriculum as an 

approach for integrating ICT into mathematics teaching. The reform was justified by the need for 

students to develop digital skills as well as changing and expanding school subject content and teaching 

practices (Kelentrić et al., 2017). The development of policies such as these, which require teachers to 

have digital competence, provides evidence of a government-driven, techno-positive discourse (McGarr 

et al., 2021).  

The prevalence of the techno-positive discourse has begun to be critiqued, particularly in relation 

to the resources that are made available for teaching situations by policymakers (e.g., McGarr et al., 

2021), teacher educators (e.g., Thorvaldsen & Madsen, 2020), and school administrators (e.g., Mertala, 

2020). Adopting a techno-positive discourse may limit the problematisation of challenges in teaching 

mathematics, which is required if local needs are to be met through responsive instruction (Darragh, 

2021) and professional learning of PTs is to take place. A similar discourse labeled by Mertala (2021) as 

"Ed-Tech speak" was found in empirical research articles, suggesting that it was pervasive within the 

network of social practices to do with educational research. A similar critique was also raised about the 

adoption of this discourse as it was also considered to reduce possibilities for examining critically ICT 

integration (Selwyn, 2015), leaving little room to discuss the complexity of education through ICT 

(Mertala, 2021).  

The techno-positive discourse within curricula is often implicitly connected to a need for educational 

transformation (Chronaki & Matos, 2014). For teachers, the wish to facilitate educational transformation 

is reinforced by regular curriculum updates demanding further ICT integration (Singh-Pillay & Samuel, 

2017). 

Theoretical Framework 

To analyse PTs' meaning-making about ICT integration, Bernstein's (2000) description of 

recontextualising has been used. This choice represents a change of paradigm from what has been 

common in research on the struggle of transforming teaching through ICT. According to Rice (2021), 

research on the lack of transformative teaching with ICT is often based on ideal and static models that 

measure teachers' technological competence and use, such as the Technological Pedagogical Content 

Knowledge model (Mishra & Koehler, 2006) and the Substitution, Augmentation, Modification, and 
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Redefinition model (Puentedura, 2013). These models, however, focus on the ideal of integration, 

providing a narrow understanding of teachers' choices and contributions to the types of transformations 

needed in their local and dynamic circumstances (Rice, 2021). The Professional Digital Competence 

Framework for Teachers in Norway is another example of a model that can lead to deficit perspectives 

by focusing on what teachers should have (Straume Bussesund et al., 2023) rather than how the 

circumstances in which they operate affect their opportunities for implementing different practices. 

Such models can reinforce deficit perspectives about mathematics teachers rather than supporting 

understandings of PTs' meaning-making within a social network of practices. 

Bernstein's (2000) recontextualising of discourses can provides insights into PTs' meaning-making 

about ICT integration that illustrate how the contextual dynamics affect the possibilities for utilising 

different practices. This can make it possible to understand whether a potential meaning of transforming 

mathematics teaching through ICT integration is realised or not by PTs and why. Bernstein described 

recontextualising as rules that explain the adaptation and adoption of discourses from official curricula 

to local teaching contexts. For example, Parker and Adler (2014) used recontextualising to describe the 

difference between what was taught in teacher education and neophyte teachers' practices in schools:  

The "gap" between what is taught in a program for prospective teachers and the practice adopted by 

teachers in their first year of teaching is not simply a function of teacher beliefs on the one hand, or 

constraints in schools on the other. The gap is explained through the principle of recontextualization. 

(p. 206) 

Bernstein (2000) highlighted that in recontextualising a discourse for pedagogical purposes a new 

one was generated. The recontextualised discourse is similar, but not identical to the original discourse 

as it has been adapted to suit the new context and, in so doing, is put in relation to other discourses. 

The recontextualised discourse, seemingly in line with original discourses, is then used to justify 

pedagogical choices. He described the recontextualising of discourse as occurring through two 

principles: de-location and re-location. De-location is about the selective appropriation of discourses 

from fields of knowledge when deciding what can be appropriate to say or do within a particular context. 

Re-location is about incorporating the selected discourses into a recontextualised discourse. This 

principle describes how teachers make meaning of these discourses. This contributes to them making 

pedagogical choices that they can justify as socially legitimate, resulting in more or less significance 

being given to some classroom activities (Bernstein, 2000).  

Lerman and Zevenbergen's (2007), for example, researched the implementation of interactive 

whiteboards (IWBs) and documented how teachers' pedagogical choices were linked to the 

expectations raised by national curricula and the producers of ICT tools or materials for education. The 

teachers justified ICT integration, in this case, IWB integration, using terms such as "motivation," "fast-

paced," and "time-saving," which could be found in discourses from the official curricula, although not 

specifically about mathematics teaching. Using Bernstein's (2000) terminology, the teachers had 

recontextualised the discourse about transforming mathematics into a discourse about enhancing 

students' motivation, which reduced teachers' attention to mathematics teaching. Similarly, Darragh's 

(2021) research about the discourses in the commercialisation of digital tools for mathematical 

instruction showed that the role of motivation could also be identified as a recontextualised discourse 

by producers of digital tools about the transformation of mathematics teaching, which could impact 

what mathematics teachers value about integrating ICT.  

Identifying the operation of the recontextualising principles could provide a more nuanced 

explanation of why such a discourse gained predominance. Therefore, the research question for this 

study is:  

What discourses on ICT integration are recontextualised by PTs in their assignments about their 

mathematics teaching practicum experiences within teacher education? 
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Methodology 

To identify the discourses being recontextualised, Critical Discourse Analysis (CDA) (Chouliaraki & 

Fairclough, 1999) was used as it provided a way to understand how PTs' meaning-making occurred 

within a social network of practices. CDA allows for the identification of ICT discourses in institutional 

contexts (Selwyn, 2015), in this case, of PTs in their meaning-making within teacher education. 

Fairclough (2013) argued that meaning-making can be identified in how justifications are configured 

within the social practices where spoken or written texts are produced. This is in alignment with 

Bernstein (2000), who described meaning as being socially constructed within education institutions, 

with the identification of recontextualisations as providing understandings about the predominant 

discourse appropriated within those institutions. 

CDA provides procedures for locating the recontextualised discourses, through identifying how 

language, in particular social events (those that take place in institutions as part of regular activities), 

aligns with expectations about how language would provide meaning in these events (Chouliaraki & 

Fairclough, 1999). In this study, the group assignments represented a particular social event in teacher 

education. 

Data Collection 

To identify how discourses about ICT integration were recontextualised within the social event of 

mathematics teacher education, PTs' group practicum assignments as well as other resources that were 

available to them, such as the national curriculum (NDET, 2006), the assignment description (see 

Appendix A), and the course literature, were collected. The producers' descriptions of the digital tools 

chosen by PTs and literature found by PTs were also collected. This is because PTs used such tools and 

literature in their assignments for teacher education. The wider social event was the five-year Master of 

Education degree that all teachers in Norway must complete. To become teachers for Grades 1-7, PTs 

must take two mandatory mathematics courses, one in the second semester of the first year and the 

second in the first semester of the second year. In the first semester of the first year, the PTs had 

completed a pedagogy course and a practicum. 

In the first mathematics education course, "Beginner Education in Mathematics," the PTs were 

expected to learn about the affordances and constraints of using multiple digital tools in teaching 

mathematics. The course literature included four ICT-related resources, two of which emphasised links 

between games and mathematics (Kluge & Dolonen, 2014; Spurkland, 2013) and two which discussed 

links between programming and mathematics (Lie et al., 2017; Nygård, 2018). The rest of the course 

literature was non-ICT-related articles and books on mathematics education. 

The course included a 3-week practicum in groups in which they should try out teaching 

mathematics through ICT. Each group was placed in a school class, and the practicum teacher indicated 

which mathematical topic was to be covered. Before going to the schools, the PTs collaborated in the 

planning of their lessons and presented their ideas to their peers and a teacher educator for feedback. 

During the practicum, they were visited by the same teacher educator. At the end of the practicum, the 

groups presented their reflections about their implementation of the lesson in a workshop.  

Simultaneously, the PTs worked together on a compulsory written assignment that needed to be 

passed in order for the PTs to attend the exam at the end of the semester. The PTs submitted the 

assignment after having implemented the activities in their practicum. In 3000 words, the PTs were asked 

to describe, explain, document their teaching, and analyse their implementation according to relevant 

theory from the course (see Appendix A). The PTs were also asked to discuss how their teaching plan 

with ICT allowed for variation, creativity, mathematical conversations, and learning. Therefore, analysing 

the assignments offered an opportunity to identify PTs' collective meaning-making as they participated 

in a common social event of teacher education, recontextualising the course materials in relation to 

their teaching experiences. It was common for the assignments to include subsections, such as 

introduction, theory, description of the teaching plan and implementation, analysis, discussion, and 

conclusions.  
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The data for this study were chosen from a diverse database, collected in a larger project1 of which 

this study is part. The project's data comprised, among other things, data from regular mathematics 

teacher education events gathered to learn about what promotes and hinders preservice teachers in 

learning about various aspects of mathematics teacher education. Data from mandatory assignments 

about ICT were used to gain insight into PTs' meaning-making, which corresponded to the research 

topic and were suitable for CDA. Twelve PTs from one class consented to their group assignments being 

analysed. The PTs were informed that the assignments were going to be anonymised and not used until 

after the course had been completed. After the PTs received their final course grades, the written 

mandatory assignments were collected. This was an ethical consideration to ensure that the PTs did not 

perceive the agreement to use their assignments in the project as being linked to the assessment in the 

course. Table 1 provides an overview of the focus of each group's assignments.  

Table 1.  

Overview of the Groups and Tasks 

Group Number 

of PTs 

School 

grade 

Mathematical 

content 

Tools chosen as 

ICT by PTs 

Description of tasks implemented with 

students 

G1 4 Grade 4 Statistics Google 

spreadsheet in 

Chromebook  

After collecting data for a survey and 

creating bar charts manually, students set 

up tables and created different types of 

charts in a spreadsheet. 

G2 3 Grade 7 Geometry  Google 

drawings and 

digital tasks in 

Chromebook 

Students created geometric figures 

drawings. They then described them to a 

classmate who was supposed to replicate 

the drawing based on the description. 

Those who completed these activities were 

required to work on geometric tasks from 

matemania.no, a digital resource. 

G3 5 Grade 6 Measurement Smartboard 

and digital 

textbook tasks 

in computers 

The students rotated through four different 

task stations. Two of them involved ICT. In 

one, students were split into two groups 

and played smartboard games. They 

competed to see who could get the correct 

answer the quickest. They were tasked with 

converting measurement units like grams to 

kilograms. In the other, they used 

computers to complete similar tasks from a 

digital textbook called Multi. 

Data Analysis  

The data analysis steps of CDA were used to identify PTs' recontextualised discourses about integrating 

ICT into mathematics teaching. The steps centred on the changes in the language employed within and 

across texts. Singling out these changes allowed for the identification and study of recontextualised 

discourses by examining the appropriation of meanings in relation to the context and the resources 

employed (Chouliaraki & Fairclough, 1999; Fairclough, 2013). To prepare for the data analysis, the 

assignments were read thoroughly. The focus was on excerpts about ICT. Those excerpts were related 

to other passages in the same text and across texts. Analysing them together made it possible to gain 

insights into PTs' meaning-making about ICT.  

 

 
1 The larger project this study was part of was Learning about Teaching Argumentation for Critical Mathematics Education in 

Multilingual Classrooms (LATACME). The project included various sub-groups, including one about ICT.    
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In the first step of CDA, the PTs' justifications for their pedagogical choices regarding ICT were 

located by searching for terms such as "because," "so that," "for that reason," "we wanted to," and "it 

can." CDA focuses on the justifications in relevant passages within the text and across other texts in 

order to identify recontextualisations. This gave insights into the appropriation of meanings and the 

resources that contribute to them (Chouliaraki & Fairclough, 1999). Six excerpts were identified as 

justifications that were related to ICT integration. One was found in the assignment from Group 1, one 

from Group 2, and four from Group 3. These excerpts were considered appropriate for unpacking the 

discourses that had been recontextualised by PTs and the resources that contributed to their meaning-

making about integrating ICT into their mathematics teaching.  

In the second step, key terms in PTs' justifications were identified, which indicated "why" they chose 

a specific digital tool or used it in a particular manner. In CDA, justifications provide insights into the 

values that are ascribed to a network of social practices, such as the meanings that are highlighted and 

how they are employed and contrasted (Fairclough, 2013). For example, "variation" was identified as a 

key term in an excerpt written by Group 2. In the excerpt, they stated, "We chose to do this [referring to 

integrating a digital tool] so that the students could see other ways in which geometry is used, and to 

give them some variation if they finished early". In this excerpt, PTs' agency, "we chose," with a 

justification introduced with "so that," about their reasons for integrating digital tools, indicated that 

the PTs valued "variation" in connection to integrating ICT. It was also an essential part of the process 

to locate the key terms in other interrelated texts, as each key term allowed me to identify what the PTs 

valued and relate it to what others in their network of practices valued, and so identify the original 

resources drawn upon in the recontextualising. For example, "variation" appeared in the guidelines for 

the mandatory assignment, and it seemed that the PTs had recontextualised the discourse about the 

importance of variation into their collective meaning-making. 

The third step involved identifying where repetitions of key terms appeared within the text and 

across texts. The repetitions provided further insights into the meanings given to the key terms and 

their relation to the specific and wider context (Fairclough, 2013). Repetition occurred through linguistic 

variations, including its synonyms or antonyms. For example, "motivation" was identified as a key term 

in an excerpt from Group 1. Variations of the key term, such as "motivated," "motivating," "motivational," 

"demotivated," and "unmotivated," were found within the assignment, in the other assignments, in 

teacher education course literature cited by PTs, and in documents by the NDET (2006, 2019). 

Identifying the variations within a text made it possible to locate related extracts, which were labeled 

"associated sentences." In the assignments, the associated sentences provided information about PTs' 

meaning-making in relation to the key terms. This information was compared to how the key terms 

were used in the original resources, such as the guidelines for the assignment, national curricula, and 

course literature. The latter was of special interest as references to academic literature about 

mathematics education were required in the assignment guidelines. Excerpts and associated sentences 

are included in the results, together with the page number and the section name from which they came. 

CDA requires clarity about where and in connection with what specific statements are provided by 

participants (Fairclough, 2013). 

An example of the third step is from Group 1, who justified ICT integration as promoting motivation 

with more references to motivation in the associated sentences. The PTs wrote, "central to Illeris' model 

is the idea that one needs a driving force, a motivation, to acquire knowledge." This was an associated 

sentence because it did not serve as the PTs' justification for their pedagogical choices about integrating 

ICT. Rather, it provided background regarding the value of motivation, a key term that had been 

identified in their justification. The PTs rephrased Illeris' definition of motivation as "a driving force" for 

learning and described learning as "acquiring knowledge." This provided insights into the meaning that 

the PTs gave to motivation and one of the resources they had used, which may have contributed to 

their recontextualised discourse about integrating ICT. 

The last step in the analysis involved comparing the discourses in the original resources and PTs' 

justifications. This was done to understand the recontextualisation process, and whether the potential 

of ICT in transforming the teaching of mathematics was realised or not by the PTs and why. This is in 

line with Bernstein (2000) who described recontextualising as the process in which discourses in official 
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documents change when interpreted by actors at different levels in the education system. CDA 

contributes to understanding the recontextualising process by locating changes of meaning between 

the original resource(s) and the recontextualised discourse. PTs' references to course literature and other 

resources indicated what the original discourses may have been. In the example of motivation from 

Group 1, there was an explicit reference to Illeris' (2012) model. The definition of motivation in that 

resource, and others when provided, were compared with how the PTs had referred to it in their 

assignment, providing insights into the recontextualising process.  

Results and Discussion 

Regardless of the ICT tools and tasks chosen by the groups (see Table 1), the PTs' justifications for ICT 

integration focused mostly on a consideration of the generally positive impact of ICT for motivating 

students, with a secondary focus on how this would support them to learn mathematics. The 

assignments did not include explicit critical reflections about what could be transformed in their 

mathematics teaching as a result of integrating ICT. To support their justifications, the groups of PTs 

recontextualised three interconnected discourses, which I have labeled: the ICT-motivation discourse; 

the ICT-variation discourse; and the ICT-mathematical practice discourse. In the next subsections, I 

discuss each of the recontextualised discourses and their relationships to the course literature and other 

resources. 

The ICT–motivation Discourse  

The ICT–motivation discourse appeared in the justifications for ICT integration in all three assignments. 

However, when referring to "motivation", the PTs often limited it to being about the students generally 

needing enjoyment to learn, which restricted the possibilities of discussing mathematics teaching more 

specifically.  

An example, with an excerpt and three associated sentences, is provided from Group 1, which is 

representative of how the groups referred to this discourse. In the example, the PTs explicitly used points 

from two articles, one from the mathematics course literature and another from the previous semester's 

pedagogical course, to justify their interpretation about how ICT should or could be integrated into 

mathematics teaching: 

Excerpt: We wanted to trigger the schoolchildren's internal motivation by letting them explore 

mathematics with digital tools  

[p. 14 in a section called discussing teaching]  

In the same section, motivation was connected to the course literature, but without a direct reference 

to ICT: 

Associated sentence 1: We wanted each student to experience that "he learns because he finds the 

subject matter important" (Mellin-Olsen, 1984, p. 41). Then it was important that we based the 

teaching on elements that could motivate the students to form such a basis of reason.  

[p. 14 in a section called discussing teaching] 

In an earlier section of the assignment, the PTs had used the reference to Illeris (2012), described in the 

data analysis section, to argue that motivation is important: 

Associated sentence 2: Central to Illeris' model [referring to a previous quote from Illeris, 2012, p. 46] 

is the idea that one needs a driving force, a motivation, to acquire knowledge.  

[p. 5 in the theory section] 

The PTs' also used quotes from the students in their class to make an implicit reference to motivation, 

by describing the students' enjoyment of a task which required them to use ICT:  

Associated sentence 3: There were several positive reactions after the classes such as "This was fun, 

can we do another survey?" 
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[p. 12 in a section on students' activity and motivation] 

In Example 1, motivation was linked to articles by Mellin-Olsen (1984) and Illeris (2012). The Mellin-

Olsen (1984) reference was part of the mathematics course literature, although it did not refer to ICT 

integration. In this reference, the key term "motivation" is not used and no connections between 

motivation and ICT or mathematics were present. Motivation was, however, in the Illeris (2012) 

reference, which was part of the course literature for the earlier pedagogy course. Illeris described what 

is needed for schoolchildren to learn in general, describing motivation as a driving force. In another 

section of the book, 32 pages before the passage cited by the PTs, traditional classrooms are 

problematised, with the subject of mathematics being highlighted as being boring. The PTs did not 

explicitly relate motivation to transforming mathematics teaching with ICT. Instead, they implicitly 

problematised students' boredom by highlighting their enjoyment of the chosen activities, including 

also those not involving ICT, such as decorating graphs: 

Those who thought this was fun were more creative in their decorating methods and had generally 

developed a better understanding.  

[p. 12 in a section on students' activity and motivation] 

Using digital tools was situated, through the discussion about motivation, as being a solution to the 

issues of boredom which negatively affects students' learning, rather than to do with transforming 

mathematics teaching. Motivation was de-located from a general pedagogical discourse on students' 

learning and re-located in connection to ICT integration into mathematics teaching. Lerman and 

Zevenbergen (2007) had found that teachers who focused on students' motivation to use technology, 

limited their possibilities for problematising and transforming their own mathematics teaching. This may 

also be the case with this group of PTs, as the references they used to justify their pedagogical choices 

had no explicit connections between the motivation provided by using ICT and mathematics teaching. 

Traditional mathematics teaching seemed only to be implicitly problematised in terms of it being boring. 

The ICT–variation Discourse  

Another discourse, related to the motivation discourse, was the variation discourse. The key term 

"various" appeared frequently in the assignments of Groups 2 and 3, but in different forms. Various was 

a determiner (indicating more than one), an adjective (different kinds or sorts), a noun (variation, 

indicating a change), or a verb (to vary, indicating the action of changing). In the assignments, there 

were discussions of the value of various working methods, activities, mathematical topics, materials, and 

games. In the course assignments, "various" or "variation" was identified by the PTs as supporting them 

in promoting mathematical thinking through ICT. The PTs also referred to variation as a way to motivate 

students to engage with mathematical tasks.  

Variation was described as particularly important for students who finished the set learning activities 

before their peers. The ICT–variation discourse seemed to be based on the assumption that some 

students needed to be occupied with multiple tasks to reduce their possibility of being bored. The 

following example includes an excerpt and two associated sentences and is typical of what was found 

in the assignments of Groups 2 and 3. A recontextualisation of discourses about variation from the 

descriptions on the websites for the digital tasks and the course assignment seemed to have been re-

located into the PTs' justification of integrating ICT into mathematics teaching. ICT was situated as one 

of the ways to vary teaching. The PTs in Group 2 linked variation to how digital tools gave students 

choices about the tasks they could work on, but only for those who had finished the other set activities: 

Excerpt: When they [referring to the students] had finished explaining to each other, we had extra 

tasks on the website matemania.no. Here they could choose freely between tasks related to geometry. 

We chose to do this so that the students could see other ways in which geometry is used and to give 

them some variation if they finished early.  

[p. 8 in a section called ICT in the practicum] 
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Later in the assignment, the PTs related varying teaching to general pedagogy discourses on motivation 

and students wanting to learn. 

Associated sentence 1: Varying the teaching, which we have discussed before, can create motivation 

and desire to learn in the vast majority of students.  

[p.10 in the conclusions section] 

Earlier, the PTs had described how requiring students to complete many similar calculations could lead 

to boredom, in contrast to motivating students with variation. 

Associated sentence 2: If the focus is on doing as many calculations as possible instead of how to vary 

the teaching, schoolchildren can find math to be boring. 

[p. 3 in the theory section] 

Digital tools were positioned as a type of variation which was linked to a discourse on motivation, which 

could overcome the boredom of teaching mathematics by having students complete multiple tasks. 

Variation in teaching practices was also described on the website, matemania.no 

(https://matemania.no/) used by the PTs and in the description of the course assignment. On the 

website, schoolchildren, parents, and teachers have opportunities to navigate between "different" [in 

Norwegian, forskjellige] subjects and "various"2 [in Norwegian, ulike] working methods and activities. 

As a key concept in PTs' meaning-making, variation was de-located from discourses on transforming 

boring mathematics teaching through ICT and was re-located into general pedagogical discussions 

about motivation.  

The need for students to complete multiple tasks in a limited time was not questioned. Instead, the 

use of ICT promised the possibility of reducing the boredom associated with learning mathematics. 

Therefore, this recontextualisation parallels the ICT-motivation discourse in that rather than 

transforming mathematics teaching, ICT is considered a way to overcome students' expected 

experiences of finding mathematics boring.  

The PTs' recontextualisation of the ICT–variation discourse is similar to what Skovsmose (2001) had 

raised as a concern that of technology simply resulting in an adaptation of traditional approaches. As 

Player-Koro (2012) indicated, when ICT integration is framed as a techno-positive discourse, traditional 

discourses about how to teach mathematics can remain unquestioned. The assignments provided some 

evidence of the techno-positive discourse being recontextualised by PTs and presented as a valid 

argument for justifying their mathematics teaching to their teacher educators in their compulsory 

assignments.  

The ICT–mathematical Practice Discourse  

The third discourse was a recontextualised discourse about mathematics learning being about practice. 

The PTs de-located discourses about practicing, playing, and mastering, from references to the official 

curriculum from literature and a document from the NDET (2019), both found by them. The PTs re-

located such discourses into one in which ICT supported possibilities for competition that would 

contribute to mathematics learning through practice with multiple exercises. This was labeled as the 

ICT–mathematical practice discourse. Using this discourse allowed the PTs to emphasise the need for a 

more playful way to complete exercises and so it connected to the ICT-motivation and ICT-variation 

discourses. Although only found in Group 3's assignment, the suggestion that it was related to the other 

two discourses may indicate that others may have held similar views, but the choice of ICT tools meant 

that it did not appear in their assignments. In recontextualising discourses about ICT integration, the 

 

 
2 The Norwegian word “ulike” could also be translated as “different”. However, “various” was chosen as the most meaningful 

translation because in the original resource there were two words, namely “forskjellige”, here translated as “different”, and 

“ulike”, here translated as “various”. Such a choice is not problematic since the nouns of such words (variation, difference, and 

variety) were identified as synonyms. 
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PTs made meaning from recontextualising multiple discourses to focus on students' positive 

experiences and having fun in mathematics.  

In the assignment, Group 3 described how they set up several stations for students to rotate around 

during the lesson. In the first excerpt, they described the station where students were expected to play 

with digital games related to measurement: 

Excerpt 1: At this station, the students should play mathematics games [Norwegian: matteleker3] on 

a smartboard. First, we split the groups in two so that they could compete against each other. The 

first game was to find the two units of weight that belonged together, such as 1000 grams and 1 kg. 

They were given six such boxes on each level and were to find three pairs that belonged together. 

They got a score for how many they got right. The students were given two minutes per group to get 

the highest score possible. 

[p. 5 in a section called practicum work at the smartboard] 

Later in the assignment, the PTs described the students' reactions to playing these games and how they 

saw this as facilitating students' willingness to engage and consequently their possibilities to learn. 

Excerpt 2: Several of the students got into competition mode and concentrated on completing it. The 

fact that there is variation in the teaching can make the students more engaged, while at the same 

time giving them more opportunities to feel mastery, and maybe some got something out of one 

station but not another. Students provided feedback ranging from "this was a blast" to "this was too 

easy". 

[p. 7–8 in the discussion section] 

The PTs gave more details about how they saw the relationship between mastery and variation with 

which they made meaning of digital tools for playing games, as well as provided insights about what 

might have influenced these understandings: 

Associated sentences: Our goal was to create a program that had variety, where we wanted to focus 

on practical and theoretical teaching. This is what it says in The Norwegian Directorate for Education 

and Training (n.d.), that students are motivated by feeling mastery. In order for the student to feel 

mastery, they must be given room to develop and try to achieve the common goal of several different 

activities. While the learning activities should facilitate mastery for all students (The Norwegian 

Directorate for Education and Training, n.d.), we did not want students to just work on tasks in the 

book.  

[p. 7 in the discussion section] 

The PTs had also provided information about the importance of digital competency in relation to 

learning and mastering:  

Associated sentences: digital competence is one of the basic skills to be integrated into all subjects 

at all levels of primary school (Holm, 2012 p. 114). Digital competence is defined as skills, knowledge, 

creativity and attitudes that everyone needs to be able to use digital media, this is important for 

learning and mastering (Holm, 2016). 

[pp. 2–3 in the theory section] 

In Group 3's assignment, practicing, which they arranged in the form of a playful competition using 

digital games and tasks from a digital textbook called Multi (see Table 1), was linked to a resource by 

the NDET (n.d.), as well as a text by Holm (2012), mentioned in the associated sentences. The Multi 

website (Gyldendal Norsk Forlag, n.d.) used by PTs, the curriculum of mathematics (NDET, 2006), and 

the course literature can also be linked to their understandings about integrating ICT. Although the 

Holm (2012) reference was not part of the mathematics course literature, it stated that ICT should be 

integrated in the form of play and different games [Norwegian, lek-og spill], in different subjects as part 

of the Norwegian curricular guidelines. In the description of the web-based tasks (Gyldendal Norsk 

 

 
3 PTs refer to "leker" which closely relates in English to "play", but in this context the word "games" is closer to the PTs’ meaning. 
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Forlag, n.d.), games were also highlighted as possibilities for connecting mathematics to ICT. These 

games were described as supporting practicing and completing many similar exercises (in Norwegian 

øving og mengdetrening) in mathematics, and in alignment with the national curricula. The 

competitions were part of a textbook package that included both digital and non-digital materials. In 

the reference to The Norwegian Directorate for Education and Training (n.d.), neither ICT nor 

mathematics were mentioned. The PTs referred to the reference in relationship to the motivation and 

the working conditions students needed in general, highlighting the need for mastering and variation 

of working methods. The ICT–mathematical practice discourse which highlighted playing games and 

having fun aligns to statements in the national curriculum (The Norwegian Directorate for Education 

and Training, 2006), such as learning mathematics through games, which was given as an example of 

using digital tools in mathematics. Similarly, in the course literature, "games" were linked to ICT 

integration into mathematics, indicating PTs recontextualised discourse on ICT aligned with other 

discourses from the social network of practices, emphasising ICT as positively linked to playing games.  

The PTs' reflections on integrating ICT into mathematics teaching on practicum did not result in 

them considering how to challenge aspects of traditional teaching, as described by Skovsmose (2001). 

Instead, they valued students completing many exercises that required one correct answer and were 

formulated by external authorities. The students were stratified by their ability to, in this case, solve 

multiple exercises quickly and correctly to win a game. Mathematics teaching was not problematised 

beyond needing to overcome students being bored. Consequently, the PTs seemed to recontextualise 

the discourse about ICT transforming mathematics teaching into discourses about overcoming 

boredom and motivating students through having them engage in competitions and games where they 

practice mathematics. In this way, the PTs aligned their practices to traditional mathematics teaching 

and fixed the problem of student engagement with mathematics by providing digital games which 

supported them to practice their mathematical knowledge and skills in a fun way.  

Conclusion 

In much of the previous research (e.g., Perienen, 2020; Thurm et al., 2022), the reasons why ICT 

integration did not achieve expected transformations of mathematics teaching were linked to a lack of 

competencies, knowledge, and beliefs. Recently, these explanations have been critiqued as simplistic, 

reinforcing deficit perspectives about those who teach (Straume Bussesund et al., 2023). By using 

Bernstein's (2000) concept of recontextualising, this study provides a more nuanced explanation by 

analysing PTs' collective meaning-making through recontextualising official discourses into compulsory 

assignments. 

The analysis highlighted three discourses that arose from the recontextualising process: motivation, 

variation, and mathematical practice. These discourses allowed the PTs, across the groups and 

regardless of the digital tools, to highlight the importance of students having fun, by problematising 

boredom as reducing possibilities for learning. The PTs then justified the use of ICT as providing more 

appealing tasks. Focusing on student learning in this way mitigated the need to critically reflect on issues 

related to their mathematics teaching, which could need transformation. The PTs seemed to 

recontextualise the discourses about the potential of ICT integration being transformative into ones that 

highlighted the need for students' boredom to be alleviated.  

Although motivation and joy have been identified in previous research, such as Darragh's (2021) 

study on digital programs for mathematics and Lerman and Zevenbergen's (2007) study of teachers' 

justification for ICT integration, there had been no previous research on PTs' meaning-making about 

ICT integration. By showing how PTs made meaning from the different discourses as part of their teacher 

education, this study expands previous research by describing how some discourses gained 

prominence, connected to different resources, such as literature and curriculum documents.  

Despite the assignment requiring PTs to engage with mathematics education literature, the PTs 

used only limited references and leaned heavily on general pedagogy references to justify their 

recontextualised discourses about ICT. This resulted in the PTs valuing fun and motivation. This may be 

because the PTs were very early in their teacher education program, and integrating ICT as a way of 



Preservice teachers' recontextualising of discourses on ICT integration           Moreno 

 

MERGA                                                                                    14                                                                                                    

transforming mathematics education requires more professional learning. However, the focus on 

integrating ICT as early as possible, promoted by research such as Ndlovu et al. (2020), was an 

institutional decision outside the control of mathematics teacher educators. Other kinds of solutions to 

support PTs to develop more nuanced understandings about integrating ICT into teaching mathematics 

may be needed. It is also possible that the PTs realised a more implicit expectation in and out of their 

teacher education of being positive about ICT integration, despite the explicit requirements of the 

assignment. 

The fine-grained analysis of the assignments using CDA provided possibilities to illustrate how PTs' 

meaning-making drew on multiple references, from a wider network of social practices. Policy 

documents, teacher education resources, literature chosen by them, descriptions of digital programs for 

teaching, can all be linked to the PTs' recontextualisations. The techno-positive discourses in some of 

these resources seem to contribute to the recontextualising focusing on students' successful 

engagement with mathematics, rather than on transforming mathematics teaching. 

It may also be that PTs' recontextualising was affected by other aspects, including the negotiation 

of their prior individual experiences with ICT, during their group decision-making as they were working 

on their assignments. Further research could contribute to an in-depth investigation into how other 

aspects may contribute to PTs' collective meaning-making.  

The small sample size of 12 PTs in three groups at one institution in Norway means that further 

research is needed to see if the discourses —motivation, variation, and mathematical practice—appear 

in other PTs' justifications for integrating ICT into mathematics teaching. As well, the ongoing nature of 

the recontextualising process means that PTs will continue to make meaning about how ICT integration 

could transform mathematics teaching. A longitudinal study could identify changes in recontextualised 

discourses over the course of PTs' professional education and into their first years of teaching. It may 

also be that changes to the requirements in compulsory practicum assignments and the teacher 

education practices could result in different recontextualised discourses forming. Thus, future research 

could contribute to expanding understandings about the integration of ICT, taking into consideration 

institutional contexts and the resources available in the network of social practices.  

CDA facilitated the identification of the discourses recontextualised by PTs in their assignments, as 

well as the resources that contributed to their meaning-making. This is helpful for deciding further steps 

in teacher education. Mathematics teacher education could pay further attention to resources, such as 

the literature provided to PTs. Resources in teacher education, such as literature about ICT emphasising 

links between games and mathematics, can be one aspect that resulted in PTs recontextualising 

discourses about motivation, variation, and practicing. PTs also made sense of curriculum documents 

and literature from other courses or documents they found, which also seem to have contributed to 

recontextualising such discourses. PTs may require resources that support them in identifying critical 

aspects of their mathematics teaching for professional growth. Literature focusing primarily on positive 

elements of ICT may have hindered PTs in raising critical perspectives and implied that ICT integration 

was expected to be primarily beneficial, as occurs in the dissemination of a techno-positive discourse. 

Such literature may also have facilitated the PTs' reliance on other discourses within their network of 

social practices, such as general pedagogy, rather than mathematics teacher education, to focus on fun 

as one of the positive aspects of ICT integration. 

The results of this study align with Adler's (2012) recommendation that recontextualisation is 

beneficial for identifying the meanings available within mathematics teacher education institutions. The 

study illustrates that Bernstein's (2000) recontextualising rule, combined with CDA procedures of data 

analysis, provide insights into PTs' meaning-making about integrating ICT into mathematics teaching. 

Further research, however, is needed to understand fully other aspects that affect how PTs' meaning-

making about ICT integration into their mathematics teaching in their teacher education, and how 

critical reflection about teaching mathematics can take place. 
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Appendix A: Assignment Guidelines 
(Translated from Norwegian to English) 

 

MANDATORY ASSIGNMENT –Practicum task 
Course –Beginner education in mathematics 

 

The work assignment is linked to the practice groups and includes several elements:  
a, week 3 - 5; planning the teaching 

b, week 5; presenting the plan to the class (see the course schedule) 

c, week 6- 8; carry out all or parts of the teaching program during practicum 

d, week 10; writing workshop with group response to first draft of the text 

e, prepare a final academic text within the submission deadline. 

___________________________________________________________________________ 
 

Content requirements: 
o The content must be linked to the relevant reading list 

o Literature is referred to in APA 6th style (see www.sokogskriv.no) 

 

Formal requirements: 
• Word limit: approx. 3000 words. Table of contents, bibliography, data material, title page and any appendices come in 

addition. 

• Clear headings 

• Names of the students in the group 

• Typed in Calibri or Times New Roman 

• Font size 12, line spacing 1.5 

• Page number in the form X of Y as footer 

• Delivered in docx format 

 

Supervision: 

There is one obligatory supervision per group. The group contacts the teacher to arrange the time. 

 

Investigative conversations with students in mathematics 
 

This group assignment is a compulsory assignment that consists of two parts. First, you will make a teaching plan that includes 

the use of digital tools, and then you will write about it. The teaching should last for 2–5 hours, and it should facilitate 

mathematical investigative conversations related to students' understanding of numbers or the mathematical topic that you are 

teaching. Natural objectives are to use variation, creativity, and student activity to promote relational understanding of the 

topic you teach. 

 

The focus must be on students' mathematical reasoning, not technical challenges with the digital tools. Emphasize how 

representations, questions, ideas, arguments, and justifications can propel conversations in a mathematically investigative and 

creative direction. Use course literature and experiences from the course actively in your preparation for the conversations. 

 

Extracts from conversations should be documented (observations, notes, photos, student statements1) and analyzed in light of 

the assignment text and relevant mathematics education theory from the course. We ask you to focus on mathematical concepts 

and language. 

 

The teaching plan should be described concretely, explain, and show the tasks and the activities, and clarify the mathematical 

content used. You should discuss how the teaching provides room for variation, creativity, and student activity and discuss 

the potential for mathematical conversations and learning. The teaching should, as far as possible, be carried out during the 

practicum. 

 

The teaching plan will be presented in the last lesson of the course before the practicum. This presentation should be concrete, 

while at the same time having a clear mathematics education rationale. The presentation should also include an academic 

research question that the rest of the class is invited to discuss 

  

The work requirement is linked to the practice groups. Each group writes a group contract which is delivered on Canvas before 

the practicum period (deadline: Sunday 03/03). The finished text will be included as part of the presentation at the oral exam 

in spring 2019. 

 

Assessment: Pass/fail, with written feedback. In the event of failure, the group has one (1) new attempt to pass. The work 

assignment must be passed in order to present the course exam. 

 

 

1 All data must be anonymized! 


