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This case study investigates primary school teachers’ perceptions of their role and practices regarding classroom management in technology-rich classrooms. The data was collected through individual and focus group interviews, observation and a survey at a school where implementation of digital technologies has been a high priority over several years. The study identifies complexity and contemporary elements in teachers’ perceived role and practices, as the rapid evolution of ICT requires teachers to constantly keep up-to-date, gain new competencies and evaluate their practices to be able to facilitate learning in physical classrooms that have expanded to the digital space. In this process, the role of leadership, collegial collaboration, good teacher-pupil relationships and teachers’ ability to adapt and take up a role of a learner have been found pivotal.
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INTRODUCTION

Digitalization has advanced in leaps in Norwegian schools, and pupils’ and teachers’ personal digital devices have become standard pieces of equipment in the majority of classrooms, including primary education (Fjørtoft et al., 2019). This consequently sets new demands to effective classroom management (Bolick and Bartels, 2015; Ministry of Education and Research, 2017). Traditionally, the purpose of classroom management has been establishing a safe, supportive and orderly environment to optimize opportunities for learning and social, emotional and moral growth (Evertson and Weinstein, 2006; Wubbels, 2011). While the definition of classroom management itself is still valid, the rapid development in digitalization at all levels of schooling forces us to reconsider the means to reach its goals. Research shows that in general, teachers have expressed insufficient pedagogical digital competence and fear of losing control when digital technologies have been introduced and implemented (Krumsvik et al., 2013, 2016; Bolick and Bartels, 2015; Moltudal et al., 2019). However, a synthesis of Cho et al. (2021) finds some positive features and implications in both abovementioned areas, in using digital technologies to aid in classroom management, as well as in understanding the role of digital technologies in the overall flow of classroom practices (Cho et al., 2020). Schools have for example implemented applications that focus on pupil behavior and employed virtual platforms for a variety of classroom management tasks (Pas et al., 2016; Sanchez et al., 2017; Cho et al., 2020). Overall, there is still little research documenting how introducing digital resources actually influences classroom management in primary school level (Bolick and Bartels, 2015; Cho et al., 2020).

The aim of this article is to position the study toward the current state of knowledge, as well as to contribute toward increasing this knowledge base on how teachers perceive their role regarding classroom management in learning environments that are characterized by frequent access and use of digital technologies, and how they practice this role in their everyday classroom management. The context for the case study is particularly related to Norwegian primary schools, and the data was collected in a school that could be defined as a leading-edge school (Schofield, 1995) due to its notable investments in pioneering in ICT implementation. The article examines the following research question:

How does the use of digital technologies influence teachers’ perceptions of their role and practices in terms of classroom management in a technology-rich primary school classroom?



NORWEGIAN CONTEXT

In Norway, primary school is divided between lower primary school (ages 6-9, grades 1-4) and upper primary school (ages 10-12, grades 5-7). Norwegian teachers enjoy a significant amount of autonomy compared to their colleagues in many other countries and as a rule, have a fair amount of influence regarding their pedagogical work. The national curriculum (known as LK20) allows a wide spectrum of methods and teaching strategies, while highlighting the importance of educating digitally competent citizens (Ministry of Education and Research, 2019). Teachers and pupils in Norwegian schools have a good access to educational technology, such as one-on-one digital devices, projectors and digital whiteboards (Fjørtoft et al., 2019), and competence in classroom management in technology-rich learning environments has been named as one of the central aspects in the national digitalization strategy for Norwegian schools (Ministry of Education and Research, 2017).

For instance, Blikstad-Balas (2012), Krumsvik et al. (2013), Krumsvik (2014), Fjørtoft et al. (2019) have cast light on the impact of digital technologies to teachers’ role and classroom management practices in secondary education. Some of the main findings are that teachers and school leaders both fear and experience that use of technology causes distractions, and that a large body of pupils do not use technology as instructed. Teachers have expressed doubts regarding their pupils’ maturity to demonstrate an adequate amount of self-regulation and responsibility when the temptations of digital devices are constantly within the reach, but it has been argued that many of such issues could be resolved by better competence in classroom management (Krumsvik et al., 2013). Although several Norwegian studies have examined the relationship between digitalization and classroom disruptions, a recent systematic review shows that this topic has received little attention internationally (Meinokat and Wagner, 2021). Studies also show that while the access to and the use of digital technologies has increased significantly during the past years, there is still great variation in digital practices within and between Norwegian schools (Krumsvik et al., 2016; Fjørtoft et al., 2019). National studies and international comparison indicate that in spite of teachers’ positive attitudes and good access to digital technologies, the use of ICT in Norwegian schools has been generally rather mediocre (Ottestad et al., 2013; Throndsen and Hatlevik, 2015; Blikstad-Balas and Klette, 2020).



TEACHER’S ROLE AND CLASSROOM MANAGEMENT

For a long time, classroom management has been considered as one of the teacher’s basic tasks, and in several studies classroom management has been found to be a key predictor of student success (Hattie, 2009; Marquez et al., 2016). While traditional classrooms tend to be rather teacher-centered, a technology-rich learning environment requires a paradigm shift toward a more constructivist approach where technology is no longer treated as a mere tool but viewed more holistically in regards to its potential and influence in classroom dynamics and culture (Säljö, 2010; Bolick and Bartels, 2015). What separates classroom management in elementary grades from classroom management in secondary level is that everything blends with everything: academic, social, emotional and behavioral aspects merge in such manner that individual achievements are often a result of all of the above, rather than a consequence from formal instruction (Carter and Doyle, 2006). Research has also found that quality classroom management has a stronger footing in primary education, and as pupils get older, teachers have a tendency to assume less need for classroom management or focus on subject-related curriculums and educational goals, at the expense of classroom management (Beijaard et al., 2000; Bru, 2013; Kalin et al., 2017).

Carter and Doyle (2006) divide classroom management in elementary level in two main strands: firstly, classroom management has emphasis on procedures (methods, techniques, skills and cognitions) that contribute toward an orderly learning environment by capturing pupils’ attention, engagement and focus, in order to allow and execute curricular activities. Secondly, there are the consequences of how classrooms are being managed. This strand consists of the moral and emotional aspect of classroom management, and the outcomes of interacting with children in a school setting. Powell et al. (2001) call this the social curriculum of a classroom. This aspect has been considered to be particularly important in successful classroom management (Korpershoek et al., 2016). Researchers argue that authoritative teachers focusing on positive behavior support are more successful in the prevention of unwanted behavior than those employing reactive strategies and attributing problems to external factors (Alter and Haydon, 2017; Hepburn and Beamish, 2019). It is noteworthy that positive behavior support does not rule out negative consequences, as long as they are a logical fit for the rule, and it can be argued that teaching rules with clear positive and negative consequences can be an effective strategy when managing a primary school classroom (Alter and Haydon, 2017).

Teachers and researchers worldwide generally agree that the march of digital technologies has a major influence on teachers’ role in a classroom, and the rapid changes in digital technologies force teachers to adopt a dynamic role where they keep themselves up-to-date regarding new educational technologies (Albion et al., 2015; Martin et al., 2016). As the emphasis in the more contemporary way of viewing classroom management is more constructivist and less teacher-centered, it has a direct influence on teachers’ role in the classroom: teachers are urged to become facilitators of learning rather than just transmit knowledge, as well as initiate, guide and influence the way their pupils think about learning (Beijaard et al., 2000). In fact, in order to succeed with digital technologies, teachers themselves should be open to become learners themselves, take some risks, adopt a somewhat playful and curious attitude toward using educational technologies and continuously reflect on the learning and new practices in their professional community (Desimone, 2009). This type of cognitive playfulness, as defined by Webster and Martocchio (1992), Goodwin et al. (2015), is a set of personality traits, affective styles and motivational orientations, which often occur spontaneously in an inventive and imaginary way and has been found to have a positive influence in perceived importance of ICT and sense of competence.



TEACHER’S PROFESSIONAL DIGITAL COMPETENCE AND CLASSROOM MANAGEMENT

There have been many attempts to create a framework that explains, defines or facilitates teacher’s pedagogical digital competence, such as TPACK (Mishra and Koehler, 2006), SAMR (Puentedura, 2015), and DigCompEdu (Punie and Redecker, 2017); however, these models offer little concrete recommendations and guidelines for defining and developing teacher’s professional digital competence (PDC) and can therefore be seen as quite generic (Hjukse et al., 2020). Professional Digital Competence Framework for Teachers framework, developed by Kelentrić et al. (2017) for The Norwegian Centre for ICT in Education, was launched by the Norwegian Directory of Education and Training and was chosen to frame this study due to its relevance to the context and design that has targeted primary and secondary education in particular. This PDC framework is divided into seven different categories: Subjects and basic skills, School in society, Ethics, Pedagogy and subject didactics, Leadership of learning processes, Interaction and communication, and Change and development. Particularly the category leadership of learning processes offers relevant outlines to classroom management in a technology rich classroom.

“A professional, digitally competent teacher possesses the competence to guide learning work in a digital environment. This entails understanding and managing how this environment is constantly changing, and challenging the role of the teacher. The teacher makes use of the opportunities inherent in digital resources in order to develop a constructive and inclusive learning environment—” (Kelentrić et al., 2017, p.8).

When discussing teachers’ pedagogical digital competence, it is noteworthy to point out that the term is more than a compilation of technical skills and knowledge. Krumsvik (2011) has defined teacher’s digital competence as their proficiency in using ICT in school with good pedagogical judgment and with their awareness of its implications for learning strategies and the digital Bildung of their pupils. Based on this definition, Krumsvik and colleagues found a significant correlation between teachers’ classroom management and their digital competence (Krumsvik et al., 2013). Recent trends in research indicate that in a broader context, teachers should view digital technologies not only as tools but artifacts, which act as cultural extensions and reflect how knowledge and social aspects of our lives are organized and presented in our society (Säljö, 2010; Lund et al., 2014). In other words, a teacher with pedagogical digital competence sees technology as a more comprehensive concept than just a collection of applications, software and devices, and understands how a digital culture in 21st century schools and society influences their role and everyday practices beyond the tool-value of technologies. It is not unusual that variety in teachers’ PDC – and their willingness to use technology to facilitate learning – has led to a variety of different classroom practices, which in a broader context could even widen the gap between practices (Moltudal et al., 2019). Therefore, to support a cohesive development of pedagogical competence and practices, school leaders should, through support and supervision, shift the teachers’ focus from their individual motives and preferences to a mutual goal, and create a supportive, motivating community (Phelps and Graham, 2014).



METHOD


Case Study Design

This article examines teachers’ perceptions of their role and practices regarding classroom management in technology-rich classrooms The data draws from a more comprehensive case study, with the aim of generating a holistic picture of how the teachers generally perceive their role in a technology-rich primary school environment, and how using technology has influenced their perceived classroom management practices. The study follows the principles of an intrinsic case study design, as defined by Stake (1995), with its focus on empirical, descriptive and interpretive knowledge of that one particular case. The complexity of the phenomenon advised a qualitatively driven mixed methods study, where the data was collected cumulatively by employing individual interviews, observation, focus group interviews and a survey. Triangulation of qualitative data was used to increase validity and reliability when analyzing and interpreting the results. This article has a focus on teachers’ own perceptions; therefore the main sources of data for this paper are the interviews and the survey, while observation findings have a more supplementary role in providing examples and adding in-depth information to interview results.



Context and Participants

Due to the nature of this case study, it served the purpose to apply the principles of purposeful sampling (Bryman, 2016; Creswell and Guetterman, 2021). The data was collected in a Norwegian primary school where PDC training of the staff and ICT implementation have a high priority. The school has made significant investments in utilizing digital technologies in a best possible way; thus, a social constructivist approach highlighting the interaction between individual experiences, ideas and environment was considered a relevant epistemological standpoint. Seven teachers on two different grade levels were first interviewed individually and then observed. Focus group interviews rounded the qualitative data collection, and the same seven teachers were then interviewed in their respective grade level teams. The survey was sent to all teachers teaching in the school after a thorough analysis of interview and observation data, and all 19 teachers working at the time submitted their answers, as well as one informant with a combined role as a teacher and administrator. The participants had been working in primary and lower secondary education for varying lengths of time: their seniority ranged from 3 to 27 years, with the median value of 14.



Instruments

Seven one-on-one interviews were chosen to start the data collection process, to map out how the teachers themselves perceived their role and changes in their classroom management practices. An abductive approach in their interviews enabled a semi-structured interview design where the interviewer was able to collect data about some of the preselected topics, while also enabling elaboration and ranging out when the interviewees brought up other perspectives. One of the well-known disadvantages of individual interviews (Creswell and Guetterman, 2021) is that the informants can present somewhat deceptive data by answering based on their assumptions about what the interviewer wants to hear. To address this disadvantage, the interviewees were observed for a duration of four weeks (56 observed lessons, 3515 min in total) after the individual interviews had been conducted. Observation data has also been used to exemplify and to get a more in-depth understanding of the information the participants provided in the interviews. The observation part was based on Merriam and Tisdell’s (2015) checklist of elements important for observation (1) the physical settings, (2) the participants, (3) activities and interactions, (4) conversation, (5) subtle factors, and (6) the researchers’ own behavior.

Two focus group interviews were carried out after the observation period, mainly for two purposes. Firstly, they were executed to gain more in-depth information and understanding of the individual interview and observation data. The same participants who were interviewed individually, and thereafter observed in action, were also interviewed in groups. A semi-structured interview guide was developed in line with the conceptual framework and tentative analysis of the one-on-one interviews and observation data. Focus group approach was considered relevant, as talking to the teachers as a group allowed them to challenge and elaborate on each other’s answers, as well as help the researcher understand how they collectively made sense of their role and classroom management practices in a technology-rich classroom (Bryman, 2016). Focus group interviews also helped avoid misinterpretations and validate previously collected data. The second purpose for focus group interviews was to gain some information regarding the school’s resources and philosophy regarding technology, teaching and learning in general. This third focus group interview was carried out with the school’s development team (three members of the school leadership and a teacher member). Also in this interview, it was of interest to find out how individuals discuss the matter as a group, building out an understanding from the interaction between the members of the group (Bryman, 2016).

The survey was based on an analysis of the interview and observation data and took place approximately 9 months after the focus interviews. The purpose of the survey was to verify interpretations of the qualitative data and to obtain a more representative sample of the qualitative data (Maxwell, 2010; Hesse-Biber et al., 2015). In addition, the intention with the survey was to identify and check for diversity vs. uniformity in the data material, in order to avoid the claim of cherrypicked data for only supporting certain interpretations (Maxwell, 2009). The survey consisted of 56 questions. Five of these questions were administered to gain more knowledge about the participant demographics, and nine of the questions were open-ended, allowing the informants to comment freely or complement their other answers. The main part of the questionnaire consisted of 42 questions where the informants reflected on their personal beliefs, experiences and practices in regards to education and technology. They used two different scales to provide their answers: one to express their personal beliefs, and another one to reflect on their own practices and experiences.



Analysis

A simultaneous analysis and collection of data was used during the project, during which the methodological approaches built on and informed the subsequent steps (Merriam, 1998). This cumulative process was carried out to increase the ecological validity (Gehrke, 2014) and minimize researcher bias and reactivity (Maxwell, 2009). Such approach to the analysis is considered both relevant and necessary in a case study with constructive epistemological commitments and holistic perspectives as some of the central characteristics (Stake, 1995; Merriam, 1998).

The analysis of individual interviews followed the main principles of thematic analysis (Bryman, 2016), and NVivo was used to organize and code the interview data. Once all interviews were transcribed, the data was first organized in main themes that draw from the research questions of the case study. This was done to separate results relevant for this particular article from all case study data and coded using the main themes as codes. During the second cycle, the data was coded into preselected categories that derive from the most relevant frameworks and literature, which were also employed when developing interview and observation guides. These frameworks and literature define and discuss teacher’s role in a 21st century classroom (e.g., Hattie, 2009), teacher’s competence in a technology-rich classroom (e.g., Kelentrić et al., 2017) and different aspects of classroom management (e.g., Bolick and Bartels, 2015). The third cycle of interview data analysis prompted new codes, which emerged from the data itself. Ryan and Bernard’s (2003) checklist was employed to identify and develop possible new categories, as well as for analyzing the data. During this phase, for instance repetition, similarities, differences, transitions and what is missing from the data were analyzed. The same procedure was used to code and analyze the focus group interviews; however, no new categories emerged from focus group interview data. During the interviews, the topics had a tendency to overlap and emerge several times during one interview. For instance, during the 9 interviews, teacher’s competence was discussed – or at least mentioned – 54 times, so 54 excerpts of the data were tagged with the code ‘teacher’s competence’. All codes and their frequency in data are presented in Table 1.


TABLE 1. Overview of coding of the interviews and observations.

[image: Table 1]

TABLE 2. Example of qualitative interview data coding: classroom management practices.

[image: Table 2]
Observation data was coded analogically twice: first, using cycle 1 categories and later, cross-referencing with cycle 2 and 3 categories from the interviews. While many of the categories were present during all lessons, the focus was on how technology influenced either teacher’s role or their chosen classroom management practices. For instance, all lessons were organized in one way or the other, and teacher-pupil relationships are an integral part of every single lesson, but when coding and categorizing the contents of the observed lessons, only lessons where technology clearly influenced teachers’ role or classroom management practices were coded.

As the interview and observation data were used to develop the survey, there were questions directly and indirectly linked to all categories. Due to the small sample size, Microsoft Excel offered sufficient tools for analysis of quantitative data. All multiple-choice survey data was converted into numeric values, after which an analysis was run to detect patterns, repetition and other features. Sorting, filtering, conditional formatting and visualization of data were used to not only detect patterns in general, but also to compare results between teachers with and without higher education PDC training.

Results are presented in Tables 3, 4 in the Section “Results” and divided into categories matching the coding cycles and categories.


TABLE 3. Teachers’ perceptions of their role and competence in regard to classroom management in a technology-rich primary school classroom – summary of data.

[image: Table 3]

TABLE 4. Teachers’ perceptions of classroom management in a technology-rich primary school classroom – summary of data.
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RESULTS

The main findings regarding classroom management from each stage of data collection were organized in tables, as pictured below (Tables 3, 4). As visible in the tables, the same themes were often discussed in both, individual interviews and focus group interviews, and the participants in both types of interviews were the same teachers. In most cases, a topic was first brought up by the interviewer or the interviewee in one or more one-on-one interviews, and later, the topic was revisited in a focus group interview, in order to elaborate, gain more perspectives and find out about the informants’ collective views on it. The actual results from both types of interviews were very similar, with the focus group perspectives commonly offering more detail and exemplification, and that is why all interviews in the Section “Results” are simply referred to as “interviews,” without making a distinction between individual and focus group results.

The results of the coding and analysis introduce several interesting aspects of classroom management, such as changes in the traditional role and competence of a teacher. In what follows, these aspects will be further investigated in terms of the categories presented in Tables 1–4. All interviewees considered teacher’s role in a classroom somewhat different today than what it used to be, prior to the march of educational technologies. Teacher interviews indicated that one of the most notable changes regarding teacher’s role as a classroom manager is having to constantly keep up-to-date with the rapid developments of digital technologies and understanding how technology can be used – or abused – in a classroom.

“You have to be ready for change yourself.—. That’s how it is with technology, too, all the time. You can’t just stop. You have to keep developing yourself to secure learning.” (Teacher T, Grade 5).

Some interviewees pointed out that in their busy work days, it could be difficult to find time for keeping up with the rapid developments of educational technologies, finding out about new possibilities and taking full advantage of the existing technologies. They noted that the leadership in the school has a major role in securing enough time for teachers to get the time and training that they need to perform their job in a satisfactory manner. The interviewees found that professional development opportunities offered by the school and particularly sharing in their own professional community had been important sources of new competencies, but that one also has to take initiative oneself and want to learn more.

“But we have PD time when we sit together and get a glimpse of and learn so that everyone can feel that they can use it [ICT]. And they [leadership] want that we use it, so that all the pupils can use it. So, there is a little bit of pressure, but that just fun. — And it’s important to have a little bit of a push, so that everyone learns it.” (Teacher S, Grade 1).

In the survey, teachers reported that they gain new competencies through formal professional development, such as attending higher education courses and programs, courses offered by the municipality or a commercial provider, and workshops within their own professional community. Informal professional development channels, such as social media and particularly impromptu collegial collaboration, also held a significant role. In the survey, 18 out of 20 informants reported that their employer offered them opportunities for professional development in regard to educational technologies to a great or very great extent, and 19 out of 20 informants felt that their leaders supported the development of their professional digital competence in other ways to a large or very large extent. 13 out of 20 informants had completed or were in the process of completing a formal PDC training program in higher education (30 ECTS points) and 13 out of 20 teachers reported that they use informal methods, for example social media and other web resources, for professional development to a great, or very great extent.

All interviewees found that while they are just as needed in the technology-rich classrooms than before, the way they view themselves as the classroom authority has changed. In the interviews the teachers described how the more traditional leader role, where a teacher should know and be able to do everything, has become obsolete in the 21st century.

“It’s always difficult to know what’s happening, but we are a little bit more exploratory together with our pupils. Like, we were always the know-it-alls, but we don’t have to be that anymore. We are a team with them [pupils], and I think it’s a good thing. More exciting: we can’t do this; we need to find out!” (Teacher I, Grade 1).

During the observed lessons, teachers exercised this type of approach for example by allocating time for experimenting and exploring with their pupils, for example when learning about the basic principles of coding and using robotics to measure and define angles. The teachers had created a structure for these lessons and guided their pupils, but had chosen an approach similar to guided inquiry, where they helped their student to learn through exploration, investigation and active dialogue. While there were several examples where the teachers had adopted more of a facilitator role in their pupils’ learning process, more traditional use of technologies, such as to search information, create digital products that reproduce old knowledge or using an application targeting specific skills, were also used regularly.

All 20 survey informants agreed teachers are as much needed in the classrooms than before, but that it is necessary to gain new competencies in regard to classroom management, such as knowledge about digital technologies, solid basic skills with technology, student-active approaches to pedagogy, and ability to let go of some of the control in the classroom.


Structure and Organization

All interviewees reported that they use technology in their classrooms to organize contents and create structure for their lessons, and they found that digital technology had made contributions to classroom management in this area, such as better transitions between subjects and assignments, and easy platforms for lesson plans and contents.

“It can actually create better structure in teaching because the different parts we work on build on one another.” (Teacher D, Grade 1).

“You have lots of tools available right there on your iPad, so when you transition from one exercise to another you use digital tools, so you don’t have to get up and fetch things.” (Teacher T, Grade 5).

When observing how teachers used digital tools to organize instruction and create structure for their lessons, much of what they did and used was based on mutual agreements of tools used within the professional community. They used the same applications, for example iThoughts and Showbie, to organize and distribute information, resources and assignments, and pupils could find assignments and resources, as well as organize and submit their own work through these platforms. This, according to the teacher interviews, was a result of leadership, collaboration and ongoing professional development, to help teachers feel confident and competent when managing the pedagogical work, and to create predictability and frequent opportunities for self-direction for their pupils. Interviewees found that the ease of access to pupils’ work and giving feedback had enabled the teachers to give more feedback to their pupils, which in return had contributed toward better teacher-student relationships. They also felt that they were given the freedom to try out and experiment with new potential technologies or how to use old technologies in a new way.

“They (leadership) are not going to make you accountable if you have used… you have taught and tried… wanted to try something. They won’t make you accountable. They rather say that cool that you tried that, and now you can rather learn from it, how to do it.” (Teacher T, Grade 5).

Survey results reveal that only one of the 20 teachers did not believe that technology could contribute toward better structure, and similarly only one informant reported little or no routines in the structure and organization in a technology-rich classroom. 13 out of 20 informants found that digital technologies make transitions easier, and 14 out of 20 teachers had routines in their classroom where technology contributed toward smoother transitions.



Risk-Taking and Relationships

When discussing different themes during the interviews and reading comments on the survey, a recurring aspect of teacher’s role was teacher’s willingness to take risks and its importance in personal professional development and when using technology to model learning to the pupils. One of the seven interviewees admitted that they sometimes feel somewhat anxious about trying new things, while the other interviewees reported no fear toward technologies, as long as they can test out the new technologies beforehand. Some of the interviewees pointed out that while they had received a significant amount of professional development within educational technologies and felt rather confident about working in technology-rich learning environments, they also found that with technology, unexpected setbacks inevitably happen; however, it did not frighten them or make them shun technology. They found it important to “take the plunge” and dare to model also a trial-and-error approach to their pupils, and be a teacher who takes risks and learns together with their pupils. Such approach was observed for example when using the new podcast studio for the first time and composing music with micro:bit.

Survey results indicate that the teachers in this school are generally not avoiding risk taking, nor are they afraid of making mistakes in front of their pupils: 14 out of 20 teachers reported little or no fear toward taking risks or failing in front of their pupils when using digital technologies, while 5 out of 20 teachers had concerns about this to some or great extent.

While it was emphasized in many of the interviews and comments in the survey that it is important to plan meticulously and be well-prepared when incorporating digital technologies in everyday classroom work, the informants also found that witnessing a teacher fail with their plan could provide learning opportunities for the students.

“I think that the kids learn also from it, that things don’t always work out as they should. That’s how it is.” (Teacher S, Grade 1).

In the individual interviews, teachers mentioned good relationships in the classroom as the main reason for not being afraid to try something new and take a risk. The importance of having good teacher-pupil relationships in the classroom was also highlighted in the survey, as 17 of the 20 informants agreed that good teacher-pupil relationships are particularly important in technology-rich classrooms. Also trust between teachers and pupils was seen as an important factor, as 18 of the 20 informants agreed that trust between teachers and pupils is particularly important in a technology-rich environment. When pupils and teachers knew each other and were comfortable in each other’s presence, teachers were more willing to take risks.

“When I have good relationships with them… that’s important to have first because I understand if someone finds it uncomfortable, pupils that I haven’t had much, but now I can luckily say that you know what, this is the first time I try this, first time that you try this, so we’ll see together how it works out.” (Teacher B, grade 5).

While good relationships and trust were highlighted as a prerequisite for effective work with digital technologies also in the survey, routines where technology actually contributes toward building relationships were found in a great or very great extent in only seven classrooms, and to some extent in ten classrooms. Three teachers reported little use of technology in regard to promoting relationships.



Rules and Routines

Having clear rules and routines has been a classroom management corner stone as long as classroom management has existed, and according to the participants in this case study, this isn’t any different in a technology-rich classroom. When asked about such rules in the interviews, teachers listed mostly rules and routines that were created to protect the devices and diminish distractions; however, some teachers focused on rules that were more relevant for ethical aspects of using digital technologies.

“Perhaps we need to be extra clear with technology. — It can be damaged if it falls on the floor. With a pencil it’s not that dangerous if it’s lying on the floor.” (Teacher N, Grade 1).

“The importance of privacy and everything that goes with netiquette, yes, we have rules at school about how that works.” (Teacher O, Grade 5).

Much like with structure and organization, also with rules and routines the interviewees found it to be important that there are some mutual agreements across the whole school, to create consistence for pupils and assist them with delf-direction and self-regulation. For example, when a teacher called “Apple up” in any of the observed classrooms, all the pupils knew what to do and placed their devices on the desks screen down. With rules also came consequences for not following the rules, and in the few observed violations the consequence was always the same: after a few reminders from the teacher, the pupil had to shift from digital devices to paper and pen.

All the data in this study indicates that the pupils across grade levels had generally a good understanding of how to treat their devices and when and how to use them. Teacher interviews indicated very little distractions and inappropriate use of technology, and the interviewees mentioned single cases where a student had misused their device during class, but none of the interviewees found it to be a recurring problem; however, the interviewees did acknowledge that without clear structures, instructions and routines, technology could become a distraction or lead to accidents with devices. Only few minor incidents were detected during the observed lessons, as well: in a typical scenario, a pupil spend a short time on a website with no relevance to the task, but was quickly returned to the task either by a peer, teacher or themselves. In the survey, 18 out of 20 informants agreed with the statement “it is particularly important to have clear rules and routines in a technology-rich classroom.” 17 out of 20 teachers reported very or quite little inappropriate use of technology during their lessons, and three teachers reported it to some extent. 17 out of 20 teachers found it to be a good idea to include pupils in the decision-making when the rules and routines where formed.



Control

While the teachers had rather similar thoughts about changes regarding teacher’s role, rules, risk-taking and structure and organization, an aspect which they did not entirely agree on was how much they needed to be in control over what was happening on pupils’ personal devices. Some interviewees found that younger pupils, who were new to technology and school, had perhaps more need for teacher’s monitoring. Some teachers, however, found that it was the older pupils who might have to be monitored more closely, but that teachers can have a great influence on how well pupils follow up by planning ahead well.

“Yes, yes, one has to create such structure that they actually stay focused. I think this specifically concerns older pupils, as they would like to surf on the Internet and get distracted with other things.” (Teacher S, Grade 1).

Observations revealed that it was rather common in this school that groups got mixed and teachers and pupils took advantage of expanded physical learning space outside their classrooms, for instance hallways, library and smaller work rooms. The interviewees found that digital technologies are useful when the physical learning space expands but that it sets challenges to classroom management, as the teacher is no longer physically in the same space with the student. Using applications that allow teachers to view and partially control pupils’ devices, such as Apple Classroom and ZuluDesk, was observed mostly in grade 5, where the students were also more often trusted to spread out in the physical space. Using such applications was something that teachers had somewhat controversial views and practices on. Those using them found it important to always inform their students when they were using the apps and explain why. They wanted to emphasize that they used it for supervision, not for surveillance: the purpose was not to “get” pupils that had gotten distracted but to communicate and support the pupils through the application when the teacher could not be physically present. Teachers also used it to get an overview for themselves, and in some rare cases for intervention. The complexity of using such applications was reflected in the interview dialogue:

“I believe that the pupils should get the… they should feel trusted to do what they are supposed to do. But sometimes, you see, like generally in the working environment, it gets a little out of hand. It makes it a little more effective, also for myself. I use it more with some groups than the others, because there is a greater need for motivating. So, the danger with these things is that you almost monitor the pupils constantly, that they… like, that they are under surveillance. But the positive is that you can help those who don’t always stick with what they are supposed to. — I use it a lot to, in a way, to get a glimpse myself, where everyone’s at. I can’t do that if they’re using books. — With Classroom app it is easy to see where everyone’s at, is it time to move on with the class or do we need to wait a little.” (Teacher T, Grade 5).

Also survey results reveal variation, and that teachers with more formal PDC training (minimum of 30 ECTS points in PDC in higher education, either in process or completed) seemed to find it less necessary to have constant control over pupil screens (average value 3) than those who had less formal training (average value 3.86). There were no obvious differences between grade levels; however, during the observations, control-related aspects seemed to play a larger role in lower grades than in upper primary school. There teachers reinforced particularly rules revolving around safety of the device: how to hold it, where to store it and how to carry it. In upper primary grades, pupils were more often taking advantage of an extended physical learning space, and more use of applications that allow access to pupils’ devices was more common.




DISCUSSION AND CONCLUDING REMARKS

The purpose of this study was to find out how the use of digital technologies influences the way teachers perceive their role and classroom management practices in a technology-rich primary school. To sum up the informants’ perceptions of their role in technology-rich environment, they agreed in many aspects regarding the teacher’s role. They found that a teacher has become more of a facilitator, who creates structure and opportunities for learning and models learning processes, for example through experimenting and collaborating with their pupils. An authoritative teacher role in a classroom environment characterized by good relationships and clear routines and rules was considered foundational, and such appreciation was in line in many of the informants’ classroom management practices. The informants also agreed that due to the rapid developments of digital technologies, keeping up-to-date and gaining new competences, such as mastering basic technological skills and understanding the possibilities and pitfalls of digital technologies, has become increasingly important. They found that the leadership has a crucial role in not only offering professional development opportunities, but also expecting the teachers to take advantage of them. School leaders that facilitate for a school culture where experimenting with technologies was encouraged, and which builds on collegial collaboration, was found important for supporting teachers in their never-ending quest for those new competencies and skills. These components had helped the informants to “take the plunge” and elevate their PDC in regards to classroom management.

The contemporary aspects of teacher’s role as a classroom manager in a technology-rich environment are reflected in many of the classroom management practices of the informants. It is important to emphasize that the data for this case study was collected in a school that can rather be viewed as a frontrunner than mainstream, as they had made significant investments in digital technologies, teacher training and generally building a school culture where digital technologies are a natural part of everyday practices. This can in part explain the generally positive and progressive perceptions the informants had toward classroom management in technology-rich learning environment, as well as explain some of the interesting deviation from previous research. One of such elements is the informants’ willingness to adopt practices that demonstrate experimenting and playfulness. The teachers in this study reported very little fear for risk-taking and failing when using digital technologies, in contrast to many previous studies (Blikstad-Balas, 2012; Krumsvik et al., 2013). The reasons can be many, but one could assume that the investment in teachers’ PDC has made the teachers more confident when implementing new technologies, and thus, they are also more willing to be more exploratory in their own practices. An indication that supports the abovementioned assumption is that in this case study, teachers with more formal PDC training were generally less concerned about control and more often found that digital technologies contribute toward better classroom management than their colleagues with less formal professional development. Such results imply that although collegial collaboration is often seen as one of the most significant ways of gaining more competence (Borko, 2004; Voogt et al., 2011; Fjørtoft et al., 2019), the role of more systematic, knowledge-based professional development should not be undervalued (Hughes, 2005). A good socio-emotional learning environment has also been found meaningful in technology-rich settings (Nordenbo et al., 2008), and the teachers in this study found good teacher-pupil relationships foundational for establishing an environment where also a teacher can experiment with new approaches, reflecting a somewhat playful attitude, which is in line with the concept of cognitive playfulness and its affordances (Webster and Martocchio, 1992; Goodwin et al., 2015). As mentioned earlier in this article, teacher’s ability to build good relationships and an encouraging learning environment can be viewed as one of the key classroom management competences (Powell et al., 2001; Evertson and Weinstein, 2006; Korpershoek et al., 2016) and teachers have a tendency to invest in quality classroom management more in primary level than in later years (Beijaard et al., 2000; Bru, 2013; Kalin et al., 2017). As much of the previous research has been executed in secondary and higher education settings, an intriguing question is how much of the fear and negative experiences teachers have experienced when using digital technologies derive from the lack of time or effort in developing good relationships and a safe social classroom environment.

Results from national mappins of digitalization of Norwegian schools also report about a trend where disruptions and inappropriate use of digital technologies are steadily decreasing in Norwegian schools (Hatlevik et al., 2013; Egeberg et al., 2016; Fjørtoft et al., 2019). While the informants in this study acknowledged that there had been single events where pupils had misused their devices, and that technology could potentially cause distractions, none of them found this to be a recurring issue. The informants in this study could name multiple factors that can contribute toward better engagement and less issues with non-instructional use of technology: teachers’ own competence in classroom management, meticulous planning, good relationships with their students and a school culture with mutual and clear rules and routines for technology use worked effectively in preventing such behavior (Erstad, 2012; Wang et al., 2014; Baker et al., 2016; Alter and Haydon, 2017; Tondeur et al., 2017; Moltudal et al., 2019). Bjørgen (2021) suggests that we should in a much larger extent invite pupils’ framings and priorities into school-related digital practices, to learn and understand how they engage in digital practices outside school. Building such a connection could assist in creating an engaging and supportive learning environment, which is essential for quality classroom management.

During the past decade, as teachers’ awareness and competence regarding digital technologies has increased (Fjørtoft et al., 2019), rules and routines framing how and when to use technology at school have also evolved substantially. While teachers and pupils reported less mutual rules for technology use in class a decade ago (Krumsvik and Jones, 2015), the teachers in this study found that practicing classroom management with clear and consistent rules and routines is foundational in technology-rich learning environments. It could be argued that while there was some variation between grade levels in this study, the mutual ground rules for technology use across the whole school can help pupils internalize the rules and routines and makes it more predictable and consistent for them, which in turn makes it easier for the pupils to follow them and easier for the teachers to reinforce them. A positive socio-emotional learning environment does not rule out negative consequences, should rules be violated (Alter and Haydon, 2017), and logical consequences that the pupils are aware of, such as having their device confiscated, can be effective in preventing disruptions (Baker et al., 2016; Bjørgen, 2021).

A somewhat contradictory finding in this case study is that while the teachers in the interviews and survey highlighted the importance of trust, good relationships and risk-taking, more than half of the teachers still found that a teacher should have control over pupils’ screens at all times. A similar perspective was visible in some of the other findings, as well; for instance, some teachers wanted the devices to be placed and held in a certain way in a classroom, to have a visual on the screens, and teachers used applications that allowed them access to pupils’ screens from a distance. This invites us to ponder why so many teachers still feel a need to have control over pupils’ screens at all times, when they self-report very little non-instructional and otherwise disruptive use of digital technologies. Active monitoring can be efficient to prevent disruptions (Storch and Juarez-Paz, 2019), but one can nevertheless speculate if the pupils still feel trusted – a perspective also discussed in the focus group interviews. It is natural that the teachers want to know what their pupils are doing, and not just to find out if they’re on-task but also to see how far along they’ve come, but this alone does not explain why so many teachers find it important to know about their pupils’ screen activity at all times.

The informants found also that digital technologies have many affordances in creating structure for their lessons. Also in this context, teachers had uniform approaches, in order to create consistency and to support their own professional development, and the findings in all data accentuate the high appreciation of collegial collaboration. In this school, much of the practices, awareness and competence in regards to PDC and digital technologies in general derive from mutual agreements and collaboration. Such approach addresses the risk of widening the gap between teachers’ PDC and classroom practices, and helps create a supportive and motivating community – for teachers and pupils (Phelps and Graham, 2014; Moltudal et al., 2019). Meanwhile, the teachers felt that they were allowed and even encouraged to experiment with alternative approaches, and such culture can be highly valuable to make sure that common practices can be questioned, re-evaluated and even criticized.

The results presented in this article confirm what previous research already has suggested: technology-rich learning environments require contemporary competencies and pedagogical approaches to classroom management. A somewhat playful attitude, meticulous planning, frequent opportunities for professional development, collegial collaboration and good teacher-pupil relationships all seem to make considerable contributions toward more effective classroom management in technology-rich classroom environment, while ethical and philosophical questions regarding the overall understanding of the use of ICT in classroom management seem to require further attention. Naturally, as an intrinsic case study (Stake, 1995), these findings have their limitations regarding generalizability, but at the same time, they do provide us with important descriptions and examples regarding teacher’s role and classroom management practices in a technology-rich primary school. In this study, we have delved into teachers’ perceptions in order to cast light on how they perceive their role and classroom management practices in technology-rich environments, but the field certainly has more space for pupils’ voices, as well (Meinokat and Wagner, 2021). In the light of lack of uniform definitions and practices, as well as scarcity of relevant studies from primary education (Bolick and Bartels, 2015; Cho et al., 2020; Meinokat and Wagner, 2021) we find these results promising regarding implications toward succeeding in classroom management in technology-rich learning environments but acknowledge the need for gaining more knowledge and further research focusing particularly on classroom management in primary education.



LIMITATIONS

In this case study certain limitations can be identified. One limitation is related to that the majority of the empirical data applied in this article is based on self-reported data (interviews, focus groups and survey) and might reflect the teachers’ intentions more than the actual situation in their daily practices. Another limitation might be that the selected school has a clear digital agenda, the majority of the sample consists of teachers participating in professional development within PDC and the study has been carried out among young pupils (grades 1 to 7) with less pronounced digital lifestyle and with less digital distractions in classrooms than among older pupils (Fjørtoft et al., 2019). In terms of coding, all coding was executed by a single person. While this eliminates discussion regarding intercoder reliability, it can raise questions about the reliability of the results and a researcher looking to confirm certain expectations or hypothesis. Potential bias related to one coder has been addressed in the design, which relies on triangulation of rich qualitative data, as well as mixed methods design. Executing an excessive cumulative data collection process and analysis during a long period of time allowed the researcher to confirm their interpretations along the way, as well as detect contrary evidence and reach saturation during the coding and analysis (Creswell and Guetterman, 2021).
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“I use iThoughts every day, | did not say that yet. That's where we present the plan for the pupils Teacher S, N/A Structure and Classroom
and include everything we think they need during the lessons. And we show it to them, throughout Grade 1 organization management
the day, so it gives them a good overview.” (Individual) practices
“I’'m very precise on how things are done. | use a lot of time to practice on directions. Apple up, Teacher N, N/A Rules, routines
that's when they need to turn the apple upward right away. If not, | take their tablet computer and Grade 1 and intervention
they don’t get it back until the next task. Apple up means also headset off and where it should be (Individual)
placed. It works really well, but | need to be very clear on this.”
“There is a discussion if we should use this app which can show us pupils’ screens. | have said that ~ Teacher B,  Trust vs. control ~ Social and
| don’t use it in the classroom and that | expect that they [pupils] know what kind of expectations | Grade 5 emotional
have and how we should have it in the class. But sometimes | use it if the pupils are spread out in (Individual) aspects

the base, like, in pairs, and then | can see how much of the work they have done and if they maybe
need assistance, instead of me running around and disturbing others to find out.”
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