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«Digitaliseringen endrer oss, enten vi vil eller ikke. Men vi 
skal være med på å styre endringen, og vi må ha som mål å 

ligge i forkant.»  

(Tonje Brenna & Gunn Marit Helgesen in Strategi for digital 
kompetanse og infrastruktur i barnehage og skole 2023-2030)  
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Abstract  

The goal of this study is to shed light on how primary school teachers 

perceive their role in technology-rich learning environments and how 

they enact this role in their pedagogical practices. This thesis consists of 

an extended abstract and three articles. The extended abstract introduces 

the background and purpose of the study, research questions, the choice 

of theoretical framework and other relevant concepts, as well as prior 

research on the theme. The design of the study, methodological choices, 

and analysis are explained in detail in the method chapter, before 

discussing the main findings and their affordances at the end of the 

extended abstract. At the end of the thesis, the three articles delve into 

some of the main aspects of the study in greater depth and detail.  

The majority of previous research regarding the use of digital 

technologies in teaching and learning has been conducted in schools with 

no heightened focus on digital elements. In an attempt to make new 

discoveries, the study was conducted in a school that sets high priority to 

digital competence of their staff and pupils and takes advantage of the 

opportunities that digital technologies can offer. Therefore, framing the 

project as a case study was considered a well-founded approach. 

Furthermore, the case is defined as intrinsic, because the fundamental 

goal is to understand the case itself, without greater ambition to 

generalize from the results. In this context, it required an investigation of 

the case using several instruments, in order to gain a holistic 
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understanding of how teachers with significant training and experience 

within digital technologies perceive their role and practice their 

profession.   

To have a comprehensive and versatile data base for the study, the project 

was designed as an exploratory sequential study (Creswell & 

Guetterman, 2021). In contrast to explanatory sequential design, where 

the cumulative data collection process proceeds from the quantitative to 

qualitative, an exploratory sequential design explores the case first 

through qualitative data. Quantitative data – collected in a survey – was 

thus used to extend and enrich the findings in qualitative data – individual 

interviews, observation, and focus group interviews. This step was 

undertaken to improve reliability of the study by confirming some of the 

qualitative findings and to develop new aspects of the qualitative 

findings (Creswell & Guetterman, 2021; Hesse-Biber et al., 2015).  

 
As the Norwegian educational system builds heavily on the principles of 

sociocultural learning, sociocultural views are used as the theoretical 

base for the study. Most importantly, this theoretical approach highlights 

that learning happens in interaction with others. This not only 

emphasizes the importance of communication but also the collective 

nature of learning: we learn best when we learn together. Vygotsky’s 

theory of zone of proximal development highlights this, as well as the role 

that the more knowledgeable other has in the interaction and learning 

processes. In this study, it was discussed how a teacher as the more 
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knowledgeable other approaches their role managing the classroom and 

instructing pupils as someone who sets structure and helps pupils 

scaffold and construct new knowledge. Fruitful interaction and 

collaboration also require an inclusive learning environment where 

everyone feels safe and able to participate. This is also an obligation for 

Norwegian schools, stated in Norwegian national core curriculum and 

legislation. To create such an environment, a teacher needs to practice 

authoritative classroom management that ensures social, emotional, and 

academic growth for all learners. Differentiating instruction and 

promoting pupil participation are prerequisites for such work.  

There were many findings that partly confirmed findings from previous 

research, but also provided interesting new perspectives on the topic. The 

overall perception of the informants regarding how digital technologies 

influence teacher’s role and enactment of it in their pedagogical practices 

can be described as both positive and realistic. The informants were well 

aware of the ideals related to the new role and practices – such as having 

a more facilitating, exploratory, and inclusive approach – while being 

realistic about the change and processes related to it being complex, time-

consuming, and ever-changing. The staff found that the school leadership 

advocated for and supported the development of teachers’ professional 

digital competence (PDC) and development of mutual practices at a high 

level, while they also encouraged teachers to experiment with new things 

without the fear of failing. This, together with close and systematic 



 

x  

collaboration with colleagues, were found to be some of the key elements 

for finding success in exploring and developing their roles and practices.  

The results were viewed through the lenses of teacher’s role perception, 

inclusion, differentiated instruction, communication, and collaboration. 

One of the most interesting findings was that, in contrast to many 

previous findings from the field, these teachers experienced very little 

disruptive behaviour or other inappropriate behaviour related to pupils’ 

use of their personal devices. Not unexpectedly, but surprisingly clearly, 

given the overall digital profile of the school, teachers with formal 

education in PDC at a higher education level had a more positive 

perception of how digital technologies impact the learning environment. 

They found more advantages regarding the use of digital technologies 

and were less concerned about challenges, such as distractions or 

unexpected technology malfunction, than their colleagues with less 

formal training. Overall, the teachers found that their role had become 

that more of a facilitator than a traditional role where teacher is the 

primary source of knowledge. This was modelled in multiple examples, 

particularly amongst older learners, where the pupils had many 

opportunities for influencing the learning process and product. On 

several occasions, teachers modelled exploratory learning, which seemed 

to encourage pupils to have a somewhat more adventurous approach to 

the subject matter and activities, as well. Teachers, particularly in grade 

one, often focused on teaching and discussing strategies that supported 
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pupils in becoming more independent and efficient learners, for instance 

in communication and collaboration.   

Despite high ambition and PDC level, the teachers and school leadership 

acknowledged that there is still a lot more to learn and develop – and 

there always will be. While digital technologies were weaved in to almost 

all aspects of teaching and learning and employed in a variety of ways, 

the pupils could have used some more guidance in developing their 

competences when given more autonomy in their learning processes. At 

grade level 1, there was less pupil participation in the learning designs 

but significantly more emphasis on learning different strategies. In grade 

level 5, teachers offered pupils multiple opportunities to participate and 

influence the learning designs and processes, but with less focus on how 

to refine and developed strategies learned in lower grades. This was 

evident, for example, in the collective production of multimodal 

representations of knowledge and approaches to collective learning 

models.  
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Sammendrag på norsk 
 

Målet med denne studien er å kaste lys over hvordan lærere i barneskolen 

oppfatter sin rolle i teknologirike læringsmiljøer, og hvordan de utøver 

denne rollen i sin pedagogiske praksis. Denne avhandlingen består av en 

kappe og tre artikler. Kappen introduserer bakgrunnen og formålet med 

studien, forskningsspørsmål, valg av teoretisk rammeverk og andre 

relevante konsepter, samt tidligere forskning om temaet. Designet av 

studien, metodiske valg og analyse blir grundig forklart i 

metodekapittelet, før hovedfunnene og deres implikasjoner blir diskutert 

på slutten av kappen. Ved avhandlingens slutt går de tre artiklene mer 

grundig inn på noen av hovedaspektene ved studien. 

 

Det meste av tidligere forskning om bruk av digitale teknologier i 

undervisning og læring har blitt utført i skoler uten spesiell vekt på 

digitale elementer. I forsøket på å gjøre nye oppdagelser ble studien 

gjennomført ved en skole som høyt prioriterer digital kompetanse hos 

både ansatte og elever, og i stor grad utnytter mulighetene som digitale 

teknologier kan tilby. Det ble derfor ansett som hensiktsmessig å ramme 

prosjektet som en case-studie. Videre er «case» i denne studien definert 

som intrinsisk, da det grunnleggende målet er å forstå denne casen i seg 

selv, uten ambisjoner om å generalisere fra resultatene. I denne 

sammenheng betyr dette å undersøke casen ved hjelp av flere 

instrumenter for å oppnå en helhetlig forståelse av hvordan lærere med 
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betydelig opplæring og erfaring innen digitale teknologier oppfatter sin 

rolle og utøver sitt yrke. 

 

For å ha et omfattende og allsidig datagrunnlag for studien, ble prosjektet 

designet som en utforskende sekvensiell studie (Creswell & Guetterman, 

2021). I motsetning til en forklarende sekvensiell design, der den 

kumulative datainnsamlingsprosessen går fra kvantitativ til kvalitativ, 

fokuserer en utforskende sekvensiell design først på kvalitative data. 

Kvantitative data, samlet inn gjennom en spørreundersøkelse, ble 

dermed brukt for å utvide og berike funnene i de kvalitative dataene: 

individuelle intervjuer, observasjon og fokusgruppeintervjuer. Dette 

steget ble tatt for å forbedre studiens pålitelighet ved å bekrefte enkelte 

av de kvalitative funnene og bygge nye aspekter ved de kvalitative 

funnene (Creswell & Guetterman, 2021; Hesse-Biber et al., 2015). 

 

Ettersom det norske utdanningssystemet bygger sterkt på prinsippene om 

sosiokulturell læring, blir sosiokulturelle perspektiver brukt som det 

teoretiske grunnlaget for studien. Det mest sentrale er at denne teoretiske 

tilnærmingen understreker at læring skjer i samhandling med andre. 

Dette legger ikke bare vekt på betydningen av kommunikasjon, men også 

den kollektive naturen til læring: vi lærer best når vi lærer sammen. 

Vygotskis teori om nærmeste utviklingssone retter oppmerksomheten 

mot dette, samt the more knowledgeable other sin rolle i samspill og 

læringsprosesser. I denne studien diskuteres det hvordan en lærer som 

the more knowledgeable other tilnærmer seg sin rolle med å håndtere 
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klasserommet og instruere elevene som noen som skaper struktur og 

hjelper elevene med å bygge ny kunnskap. Et fruktbart samspill og 

samarbeid krever også et inkluderende læringsmiljø der alle føler seg 

trygge og i stand til å delta. Dette er også en forpliktelse for norske skoler, 

som er lovfestet i den norske nasjonale læreplanen og opplæringslovens 

§9. For å skape et slikt miljø må en lærer praktisere autoritativ 

klasseromsledelse som sikrer sosial, emosjonell og faglig vekst for alle 

elever. Å tilpasse undervisningen og fremme elevdeltakelse er 

forutsetninger for dette arbeidet. 

Det var mange funn som delvis bekreftet funn fra tidligere forskning, 

men også ga interessante nye perspektiver på temaet. Informantenes 

generelle oppfatning av hvordan digitale teknologier påvirker lærerens 

rolle og utøvelse av den i deres pedagogiske praksis kan beskrives både 

positivt og realistisk. Informantene var godt klar over idealene knyttet til 

den nye rollen og praksisen, for eksempel å ha en mer tilretteleggende, 

utforskende og inkluderende tilnærming. Samtidig som de var realistiske 

rundt endringene og prosessene knyttet til dette og vurderte de som 

komplekse, tidkrevende og stadig skiftende. Lærere opplevde at 

skoleledelsen støttet utviklingen av lærernes Profesjonsfaglige digital 

kompetanse (PfDK) og utvikling av undervisningspraksiser på et høyt 

nivå, samtidig som de oppmuntret lærere til å eksperimentere med nye 

ting uten frykt for å mislykkes. Dette, sammen med nært og systematisk 

samarbeid med kolleger, ble ansett å være blant de viktigste elementene 
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for å oppnå suksess med å utforske og utvikle lærerrollen og de 

pedagogiske praksisene. 

Resultatene ble sett gjennom linsen av lærerens rolleoppfatning, 

inkludering, tilpasset opplæring, kommunikasjon og samarbeid. Et av de 

mest interessante funnene var at, i motsetning til mange tidligere funn 

innen feltet, disse lærerne opplevde svært få forstyrrelser eller annen 

upassende atferd knyttet til elevenes bruk av personlige enheter. Gitt 

skolens overordnede digitale profil, hadde lærere med formell utdanning 

i PfDK fra universitets-/høgskolesektor en mer positiv oppfatning av 

hvordan digitale teknologier påvirker læringsmiljøet. Dette var ikke 

uventet, men var allikevel overraskende tydelig. De fant flere fordeler 

knyttet til bruk av digitale teknologier, og var mindre bekymret for 

utfordringer som distraksjoner eller uventede teknologifeil enn 

kollegaeer med mindre formell opplæring. Generelt opplevde lærerne at 

deres rolle hadde blitt mer tilretteleggende enn en tradisjonell rolle der 

læreren er den primære kunnskapskilden. Dette ble modellert i flere 

eksempler fra klasserommene, spesielt hos eldre elever som hadde 

mange muligheter til elevmedvirkning. Lærerne modellerte ofte 

utforskende læring, noe som oppmuntret elevene til å ha en noe mer 

eksperimenterende tilnærming til fagstoff og læringsaktiviteter. Lærere, 

spesielt på første trinn, fokuserte ofte på å undervise og diskutere 

strategier som støttet elevene i å bli mer selvstendige og effektive 

lærende, for eksempel innen kommunikasjon og samarbeid. 
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Til tross for høye ambisjoner og nivået av PfDK, erkjente lærerne og 

skoleledelsen at det fortsatt er mye å lære og utvikle – og at det alltid 

kommer til å være slik. Selv om digitale teknologier var innlemmet i 

nesten alle aspekter av undervisning og læring og ble brukt på 

forskjellige måter, hadde elevene hatt behov for mer veiledning i 

utviklingen av deres kompetanse når de fikk større autonomi i sine 

læringsprosesser. På første trinn var det mindre elevmedvirkning i 

læringsdesignet, men betydelig større vekt på læring av ulike strategier. 

På femte trinn tilbød lærere elevene flere muligheter til elevmedvirkning, 

men mindre fokus på hvordan de kunne utvikle kompetansene sine innen 

strategiene som ble lært på lavere skoletrinn. Dette var for eksempel 

tydelig i den kollektive produksjonen av multimodale representasjoner 

av kunnskap og tilnærminger til kollektive arbeidsformer. 
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Introduction  

1  

1 Introduction  

1.1 Background of the project   

Teachers all over the world are facing new pedagogical challenges, as 

digitalization of learning environments accelerates and one-to-one digital 

devices amongst pupils have become a common sight in many 

classrooms. In Norway, digital infrastructure is considerably developed 

and a vast number of pupils in all levels of schooling have access to 

educational technology (Fjørtoft et al., 2019; Munthe et al., 2022; 

Norwegian National Directorate of Education and Training, 2022). 

Norwegian pupils, teachers, and their classrooms are equipped with 

laptops, tablet computers, smartboards, and other educational 

technology; however, it is common that digital resources and more 

traditional materials still exist side by side (Gilje, 2017). Teachers tend 

to see value and potential in digital technologies, but in their everyday 

practices, it is still common to use them in a more conventional way as a 

mere tool (Blikstad-Balas & Klette, 2020; Munthe et al., 2022; Säljö, 

2010). The importance of keeping up with the fast-developing 

technologies and particularly teachers’ ability to utilize the potential of 

digital tools in education has been emphasized in international and 

national research, reports, and policy documents throughout the 21st 

century (Ala-Mutka, 2011; Albion et al., 2015; Ananiadou & Claro, 

2009; Ferrari, 2013; Krumsvik et al., 2013; Ministry of Education and  
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Research, 2017; Munthe et al., 2022; Norwegian Ministry of Education 

and Research, 2015; OECD, 2015; van de Oudeweetering & Voogt, 

2018; van Laar et al., 2017).   

In Norway, the most recent curriculum reform sets expectations for 

teachers to keep up with the digital development and interpret the new 

curriculum in a such way that takes digital society and development of 

pupils’ digital competence into consideration (Norwegian National 

Directorate of Education and Training, 2021). Teachers’ and pupils’ 

ability to use digital technologies in education was defined as one of the 

core skills, implemented in all subjects, already during the curriculum 

reform of 2006 (Norwegian Ministry of Education and Research, 2006). 

However, a state report published almost a decade later concluded that 

significantly more attention needed to be paid to this essential area in the 

upcoming curriculum reform of 2020 (Norwegian Ministry of Education 

and Research, 2015).   

In the 2020 curriculum reform, two subjects in particular were given 

more responsibility in the implementation of digital technologies: social 

studies and science (Norwegian National Directorate of Education and 

Training, 2020). In social studies, the subject gained five core elements 

in which it is natural to weave in technology: sustainable development, 

democracy and citizenship, critical thinking and connections, identity 

and community, and inquiry-based approaches. In science, technology 

itself is one of the five core elements, and as the science curriculum is 

now more based on inquiry and practical approach than its predecessors, 
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technology can be integrated into many levels of practical experiments 

and projects. Also, programming is now set to be a mandatory part of the 

curriculum. However, an important aspect of digitalization of schools is 

understanding the conceptual nature of it. Although some of the curricula 

have more responsibility in digital implications, technology is rarely the 

actual topic of a lesson or a unit (Blikstad-Balas & Klette, 2020). When 

treated as such, the use of digital technologies has a tendency to be both 

limited and technical (Blikstad-Balas & Klette, 2020). However, 

digitalization impacts all subjects in various ways, which are not always 

explicitly defined in curricula or other policy documents: for instance, 

the culture of production, sharing and participating has transformed, and 

the access to information challenges many previous conceptions of 

literacy and learning (Erstad, 2015). The current trend calls for a more 

holistic approach, where digital technologies are naturally weaved into 

various topics, activities, and methods. This is built on understanding and 

embracing a digital culture where digital technologies are not seen only 

as tools but artifacts, which have cultural significance and come with the 

potential of transforming the cultures they’re introduced to (Säljö, 2010; 

Lund & Aagaard, 2020, p. 59). This kind of development inevitably 

changes teacher’s role and the way they carry out their pedagogical work.  

There is much research available on how teachers perceive and use 

digital technologies in their daily practices. During the past ten years, 

both Norwegian and international researchers have investigated teachers’ 

beliefs, competence, identity, and pedagogical practices in terms of 



Introduction  

4  

digital technologies. Mishra and Mehta (2017) found that teachers 

appreciate and see the importance of digital competence, particularly in 

relation to the 21st century competences. The OECD report Students, 

Computers and Learning – Making the Connection (OECD, 2015), 

however, concludes that the true value of using digital technologies in 

education have not been fully realized. The teachers who do succeed in 

exploiting these opportunities are generally more inclined to change their 

pedagogical approach and steer away from conventional teacher-

centered teaching designs (OECD, 2015). Such a shift can be a 

challenging one, as teacher attitudes and beliefs tend to sit tight and are 

often difficult to change (Tondeur et al., 2017). However, it is necessary, 

as digital competence is much more than mastering a set of specific 

technical skills. A teacher also needs to be able to exploit the 

opportunities offered by a variety of digital technologies in multiple ways 

and contexts, which is why teachers’ professional digital competence 

(PDC) has been found to be a key factor in this development (Colás-

Bravo et al., 2019; Krumsvik et al., 2013; Mishra & Koehler, 2006).   

21st century competences (also 21st century skills) are often mentioned 

when teachers’ role, digitalization, and curriculum reforms are discussed; 

thus, there are many frameworks and definitions that attempt to identify 

and define such competencies. Amongst others, Voogt and Roblin (2012) 

have analyzed a plethora of well-known frameworks for 21st century 

competences and identified categories that they have in common: 

collaboration, communication, ICT literacy (digital competence), and 
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social and/or cultural competencies. Furthermore, most frameworks also 

emphasize the necessity of creativity/innovation, critical thinking, 

productivity, and problem-solving skills (Voogt et al., 2013a).   

Many such skills are also highlighted in official Norwegian reports and 

policy documents, and digital competence is seen as a core factor when 

gaining many other competences (Norwegian Ministry of Education and 

Research 2015; Norwegian National Directorate of Education and 

Training, 2020). In Norway, similar findings were made already about a 

decade ago. As a part of the SMILE study, Krumsvik et al . (2013) found 

that Norwegian upper secondary schools have good access to digital 

technologies and that school leaders are eager to implement digital 

technologies in their media and methods; however, to realize the 

potential, more than devices and ambition is needed. The key for 

successful implementation was found to be teachers’ digital competence, 

classroom management skills in digitalized learning environments, and 

teachers’ ability to employ a vast array of pedagogical approaches in their 

daily work to instruct, assess, and differentiate learning. The great 

variation in teachers’ digital competence was found to be of significance 

when looking at the different aspects of digitalization of schools, and 

working systematically to improve that competence was one of the key 

recommendations of the report (Krumsvik et al., 2013).  

SMILE is not the only Norwegian study mapping how teachers and 

students in Norwegian schools use and think about digital technologies. 

Monitor studies have been conducted every second or third year since 
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2003 in order to investigate the digital development in schools. Monitor 

studies have evolved throughout the years, and what once was a study of 

upper secondary school status and development has now become a study 

arching all the way from early childhood education to upper secondary 

schools – a natural expansion as digital technologies have increased and 

evolved in all levels of education. When looking at the Monitor studies 

from the past decade (Egeberg et al., 2016; Fjørtoft et al., 2019; Hatlevik 

et al., 2013), the findings portrait a development of more versatile use of 

digital technologies than ever before, while common challenges, such as 

getting distracted by digital technologies, are decreasing. At primary 

school level, the results suggest that digital technologies are still mostly 

used for writing texts, finding information online, and making digital 

presentations. While teachers in general are positive towards digital 

technologies and are becoming more competent in using them in their 

pedagogical work, these results still reflect a lenience to employ digital 

technologies in a narrow manner, adjacent to traditional teaching 

methods. What is encouraging in the results is that pupils reported that 

they had been taught also more creative and contemporary uses of digital 

technologies (such as coding, composing music, and making 

animations), as well as evaluating the reliability of information found 

online (Fjørtoft et al., 2019). While a vast majority of teachers found that 

there are clear goals in place for the digital development of their schools, 

they were not in equal agreement regarding the systematic work to 

actually realize those ambitions: less than 30% of the informants agreed 

fully or somewhat with the statement ‘we work systematically to develop 
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lessons which are based on digital technologies’ (Fjørtoft et al., 2019). A 

little under 40% of the teachers agreed fully or somewhat with having 

systematic sharing practices and developing their digital administrative 

responsibilities. In simple terms: more than half of the teachers either 

don’t know if such systematic work is happening in their school or 

believe that such practices and procedures are not in place (Fjørtoft et al., 

2019). The most recent overview of the digitalization in schools, 

GrunDig report, published by the Knowledge Center for Education in 

Norway, confirms many of the previous findings and that schools are, on 

many occasions, going in the right direction. However, their literature 

overview and survey results also reveal that, in spite of ambition and 

generally positive attitudes, many municipalities and schools still lack 

concrete plans for securing teachers’ PDC and pupils’ learning goals 

(Munthe et al., 2022). In this context, the findings suggest teachers 

generally have an unfortunate tendency to take little initiative on their 

own to develop their PDC (Munthe et al., 2022).  

In summary, both international and national research finds that in order 

to successfully exploit the potential of digital technologies in schools, 

systematic work within the school regarding digitalization and 

developing teachers’ digital competence are essential.  In the Norwegian 

context, Monitor studies from 2013 (Hatlevik et al., 2013), 2016 

(Egeberg et al., 2016) and  2019 (Fjørtoft et al., 2019),  as well as 

GrunDig (Munthe et al., 2022), suggest that the schools are moving in 

this direction, but that they are still rather far away from the ideal digital 
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competence and practices – which also are ever-changing in nature, as 

digital technologies keep advancing. Initially, such international and 

national conclusions sparked the interest for this investigation in  

2017: would it be possible to study teachers at a school where such 

systematic work actually happens, and where teachers’ PDC can be 

considered higher than in an average Norwegian school? In other words, 

how does the situation regarding digitalization look like in a school that 

is acting according to the recommendations?   

1.2 Research questions and articles  

One of the premises for this study – supported by evidence from previous 

research – was that using digital tools can and even should influence 

teacher’s role, classroom dynamics, and pedagogical practices, and that 

digital technologies have significant potential to not only enhance 

learning, but challenge and change the method of teaching itself  (Säljö, 

2010; Voogt et al., 2013a). Such transformative properties of digital 

technologies are of critical importance: dynamic digital practices should 

not only be integrated or adapted to fit existing practices and methods, 

but rather, a teacher should be able to design, enact, and develop digital 

learning environments and activities that support their pupils’ learning 

(Brevik et al., 2019; Lund et al., 2019).  

In this study, the aim is to identify and understand how the use of digital 

technologies influences pedagogical practices at primary school level, 
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and gain more insight regarding teachers’ perceived role in technology-

rich classrooms. The main research question for this study is as follows:  

How does the use of digital technologies influence primary school 

teachers’ perceptions of their role and its enactment in their pedagogical 

practices in a technology-rich primary school classroom?  

This research question was thereafter divided into three different 

subthemes that emerged not only from the theoretical and conceptual 

frameworks but from the data collected for this study. The analysis 

revealed that there were areas where the informants found that digital 

technologies had had a particularly notable influence in regard to 

teacher’s role and how they carry out their pedagogical work: classroom 

management, differentiated instruction, and collaborative aspects of 

working.  

Firstly, the role of a teacher was in the spotlight in this study. When 

discussing the influence of digital technologies in their role perception, 

classroom management and its importance was a recurring topic in all 

interviews, as well as in the survey. Previous research finds that 

classroom management has a crucial role in succeeding in technology-

rich classrooms, but paradoxically, it is a little-investigated research area 

in the field of digitalization in education (Bolick & Bartels, 2015; 

Krumsvik, 2023; Spiteri & Chang Rundgren, 2020). The first article in 

this PhD project addresses this research gap. The aspect of classroom 

management was framed in the following research question:  
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How does the use of digital technologies influence teachers’ perceptions 

of their role and pedagogical practices in terms of classroom 

management in a technology-rich primary school classroom?  

While the first article has a great emphasis on teacher’s contemporary 

role in a technology-rich classroom, the second article focuses more on 

realizing this role perception in pedagogical practices. During the data 

collection, it quickly became obvious that the area where the teachers 

most embraced educational technologies was creating variation when 

teaching their subjects, particularly when differentiating instruction. 

Previous research has identified the same advantage (Krumsvik et al., 

2013; Mølster & Nes, 2018). As inclusive learning environments are 

highlighted in the national curriculum (Norwegian Ministry of Education 

and Research, 2020), and differentiated instruction is a prerequisite for 

such environments (Tomlinson, 2001), the second research question is:  

How do teachers perceive the role of digital technologies when 

differentiating instruction to facilitate an inclusive learning 

environment?  

Digital technologies have had a great influence on society, and the way 

people communicate and collaborate in particular has evolved rapidly 

during the past few years. This development is equally true in a school 

context, as the basic principles of sociocultural learning theories and 

digitalized world merge (Erstad, 2015; Gouseti et al., 2020; Hillman & 
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Säljö, 2016). The COVID pandemic forced all teachers to reconsider the 

way they communicate with their pupils and how pupils can collaborate 

from a distance. However, digital technologies have their affordances – 

and pitfalls – also in blended learning and physical classroom settings, 

which is the focus of the final article. The final research question is:  

How do teachers perceive the influence of digital technologies in 

communication and collaboration in a technology-rich classroom?  

 

While this case study is framed as an intrinsic case study and as such has 

no ambitions regarding generalization or theory development, the 

insights the case offers can have many affordances. Firstly, the case 

provides us with comprehensive descriptions from Norwegian 21st 

century classrooms, which during the past decade have developed 

immensely. These descriptions can help us to better understand the 

complexity of what happens in schools every day and provide us with 

glimpses and insights to advantages, opportunities, and challenges. On 

the other hand, the schools leading edge positioning, based on substantial 

professional development, rich resources, and other investments in the 

attempt to offer pupils better learning with the help of educational 

technologies, can also encourage us to look for possible best practices. 

As the teachers in this school have vast, long-term experience in this 

field, their reflections and perceptions can be highly valuable for teachers 

who have not quite come that far yet, but have aspirations in gaining 

more competence and perspectives in using digital technologies in a 
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more innovative and well-substantiated manner. And – while 

generalization is not a goal of this study – findings from a study like this 

and other similar studies can help in building a more comprehensive, 

conceptualized, and nuanced understanding of the impact of 

digitalization in Norwegian schools. Additionally, both in-service and  

pre-service teachers need to develop competencies that match with the 

current needs within the classrooms. Therefore, one could argue that also 

Norwegian teacher education – which currently is often being criticized 

for not preparing students enough for the digital dimensions of classroom 

management and didactics – could benefit from descriptive data such as 

the findings presented in this study.  The data collected for this study is 

from 2020, and thus, still rather fresh. However, because of the 

increasingly rapid advancements in digital technologies, new studies 

need to be produced continuously in order to gain a comprehensive and 

current state of the art knowledge at any given time.  When it comes to 

studies regarding the use of digital technologies in education context, 

much of it tends to have a somewhat short expiration period.   

1.3 Research design   

The goal of this study is to find out how primary school teachers perceive 

their role in technology-rich learning environments and how they enact 

this role in their pedagogical work. In order to avoid merely repeating 

findings of other similar studies, the main principles of purposeful 

sampling (Bryman, 2016; Creswell & Guetterman, 2021) were selected. 

In other words, in this study, the goal was to find informants with a 
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higher-than-average PDC, working in a school with access to a wide 

array of digital technologies. The main idea behind the purposeful 

sampling was to get a glimpse beyond the usual challenges and general 

approaches and study the perceptions and actions of teachers at a school 

that has chosen digital technologies as an area to focus on.   

In order to gain a comprehensive understanding of teachers’ perceptions 

of their role and how digital technologies influence their pedagogical 

practices, the study was framed as a case study with a cumulative mixed-

methods approach. Seven teachers at two grade levels, one in lower 

primary school and one in upper primary school, were first interviewed 

individually and thereafter observed. Individual interviews provided 

necessary background information that helped prepare for the 

observation period, and also enabled the informants to express their own 

attitudes, beliefs, insights and experiences regarding the topic, within the 

frames of a semi-structured interview (Bryman, 2016). The observation 

period was executed to see how the perceptions expressed in the 

interviews were realized in practice, as well as to detect potential 

discrepancies and other interesting perspectives. After a completed 

observation period of four weeks, the same teachers were interviewed in 

their respective grade level teams, in order to pose further questions 

regarding the individual interviews, observations and the synthesis of the 

two. After a tentative analysis of the qualitative data, a survey was 

administered to validate prior findings and develop new aspects.   
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The theoretical framework for the study derives from the sociocultural 

views on learning, which are highlighted in many contemporary 

curricula, including the newly reformed Norwegian curriculum (LK20). 

The driving force in the sociocultural view on education is that we learn 

better in interaction with others (Säljö, 2014). Teacher’s role is to 

facilitate and be the more knowledgeable other, helping their pupils to 

scaffold and gradually become more independent and proficient in the 

learning matter (Säljö, 2014). Similar definitions, goals, and ideals are 

echoed in the literature regarding 21st century classrooms, as well as in 

the data gained from the informants of this study.  

The theory also ties the research questions and articles together.  

Teacher’s role as the more knowledgeable other, who also facilitates 

learning (Wertsch, 1998), is closely linked to their role as a classroom 

manager. Acknowledging the importance of interaction and having more 

capable peers or teachers to learn from and with (Säljö, 2014) not only 

challenges the traditional role of a teacher but also highlights the 

importance of inclusive learning environments and collaboration. In 

interaction, language has a crucial role (Vygotsky, 1978), so investigating 

the communication and collaboration practices is of deep relevance. The 

zone of proximate development (Vygotsky, 1978) is relevant in many 

accounts, but in this thesis, its role in differentiated instruction and 

inclusive learning environments has been particularly in focus, as it can 

be speculated if digital technologies – artificial intelligence (AI), for 

example – could enhance, supplement, or even replace a human as the 
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more knowledgeable other (Abtahi, 2014; Abtahi et al., 2017; Putman, 

2014; Säljö, 1999)  

1.4 Personal stance and starting point  

For a long time, I have identified myself as a teacher. I earned my first 

master’s degree in teacher education in 2006, without digital 

technologies even being mentioned during my education. However, 

already in my first teacher job, my employer was looking to engage 

teachers who would be willing to investigate the possibilities of a digital 

learning platform. I had never been particularly interested in technology, 

but I was intrigued by the opportunities digital technologies could offer 

in teaching and learning. After a couple of years, I changed to a different 

employer, and in my new position, I ended up piloting the use of 

interactive whiteboards. At that time, the focus was on making the work 

more effective, rather than transformational with the help of digital 

technologies (Bolick & Bartels, 2015), and much of the work was 

therefore focused on non-instructional activities. However, moving to a 

different country a couple of years later and being employed at a private 

school that rolled out class sets of iPads and PCs early on in primary 

school was the turning point. While still being more interested in 

pedagogy than technology, I began to develop ICT curriculum together 

with highly proficient colleagues and became increasingly interested in 

how the role of digital technologies was perceived and conceptualized 

amongst educators. During the next few years, I held different 

technology-related roles on the side of my teaching position. In 2014, as 
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I began my second master’s degree in education, digital technologies 

were already much more discussed in the practice field, and educational 

use of digital technologies was also explicitly studied in my program. 

Soon after completing my degree, I moved to a teaching position at a 

university and continued to investigate how digital technologies could 

add student interaction and positively influence learning. That is the path 

I am still exploring.  

 

Why is all this personal history important? The qualitative, exploratory 

nature of this study highlights the role of the researcher in the analysis 

and interpretation of the data, and my own beliefs, prior experiences, and 

knowledge of the topic guide and influence every step of the research 

process (Bryman, 2016; Creswell & Guetterman, 2021; Stake, 1995). 

This places emphasis on personal reflexivity throughout the study; in 

other words, my ability to discuss my role and reflect over how my 

beliefs, assumptions, biases, and sometimes just mere presence during 

the data collection has influenced the project (Bryman, 2016; Creswell 

& Guetterman, 2021; Olmos-Vega et al., 2022). In case study design, the 

researcher takes up the roles of an advocate, gatherer, interpreter and 

evaluator (Stake, 1995). It is therefore impossible for the researcher not 

to affect the process, but in qualitative research, that is not necessarily 

seen as a disadvantage (Stake, 1995), nor should neutralizing subjectivity 

be a goal (Olmos-Vega et al., 2022). The prior knowledge and 

experiences of the researcher can be considered an asset in interpreting 

the results, as they help construct best possible conclusions and 
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descriptions (Bryman, 2016; Olmos-Vega et al., 2022; Stake, 1995). 

From an epistemological standpoint, this kind of an approach manifests 

interpretivist approach, where – in contrast to positivism – the goal is not 

to merely explain human behaviour but rather understand it (Bryman, 

2016). In this study, I do not seek to confirm theories or find 

generalizable explanations to the phenomena, but rather interpret a 

unique case and offer descriptions that can help us learn more about this 

particular case.  
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2 Previous research and literature   

2.1 Implementing digital technologies in education  

There is a plethora of studies and other literature focusing on 

implementation and use of technology in schools, as well as the 

expectations digitalization sets to teachers. What is common to many of 

these studies is that they conclude that teachers tend to use technology in 

a way that promotes more conventional pedagogical approaches, and 

digital technologies are often facilitating reproduction or distribution of 

knowledge (Blikstad-Balas & Klette, 2020; Krumsvik et al., 2016; Voogt 

et al., 2013a). In the ever-changing landscape of digital technologies, the 

field generally recognizes the need for more research focusing on how 

the fast development of digital technologies changes the roles and 

dynamics in the classroom and how they create new opportunities for 

transforming pedagogical practices, as well as how this changes the 

teachers’ role in the classroom (Erstad & Hauge, 2011; Krumsvik, 2014a; 

van Laar et al., 2017).   

In Norway, digital tools have been used and studied more extensively 

than in many other countries, and longer in lower and upper secondary 

contexts than in elementary grades. Now that digital technologies have 

found their way even to the lowest grade levels, there is need for studying 

this level of education more closely, as it seems that the approaches and 

effects digital technologies have in learning can vary significantly. 

Furthermore, at the global level, research on the application of digital 
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technologies in teaching and learning is predominantly focused on 

secondary and tertiary education. Studies that examine the use of these 

technologies in primary school settings are less common, albeit on the 

rise in tandem with the increasing adoption of digital technologies at this 

level. 

Despite the ambition of all stakeholders, implementing digital 

technologies in a meaningful way in education at any level has not been 

easy. Research identifies several factors that can either promote or hinder 

this development. First and foremost, the stakeholders need to have a 

shared vision and willingness to work collectively towards realizing their 

vision (Albion et al., 2015; Røkenes et al., 2022; Tondeur et al., 2008, 

2017). The school culture in general has to be open and the stakeholders 

willing to commit to the change (Tondeur et al., 2008, 2017). Naturally, 

teachers’ personal attitudes, skills and knowledge are important 

influencing factors (Spiteri & Rundgren, 2020). Knowing that teachers’ 

personal beliefs and attitudes can cause resistance and that such 

standpoints have a tendency to be rather stable, it is important that 

professional development is systematic and long-term, with the aim of 

helping teachers understand how their role has changed during the past 

couple of decades (Erstad et al., 2021; Røkenes et al., 2022; Tondeur et 

al., 2017). Collegial collaboration and strong focus on building a 

professional learning community seems to be important to both teachers 

themselves and the actual outcomes (Røkenes et al., 2022; Tondeur et al., 

2017). This kind of work requires time, and school leadership has a great 

responsibility in making sure that a sufficient amount of professional 
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development time gets allocated to this purpose (Bondie et al., 2019). In 

Norway, the infrastructure is generally well developed, and schools have 

sufficient digital resources available, such as digital devices and 

software, and thus, the importance of increasing teachers’ PDC is of the 

essence (Erstad et al., 2021; Fjørtoft et al., 2019). Teachers’ PDC is 

further defined and discussed in chapter 3.3 as a part of the conceptual 

framework of the thesis.   

While the future of classrooms remains uncharted, we can realistically 

expect that digital technologies will continue to develop in a fast-moving 

pace, which will impact both material and social aspects of the society 

(Glassman & Burbidge, 2014). The relationship between humans and 

digital technologies consists of fear of the unknown, recognition of 

contemporary artefacts, and integration of those into our everyday lives 

– reflected also in education (Glassman & Burbidge, 2014). Artificial 

intelligence (AI) presents a good example of this. Adaptive algorithms 

and sophisticated AI chatbots, for instance, may feel intimidating, but in 

our everyday lives, we already often rely on them. In schools, they are 

used to provide variety, individualized learning experiences, and 

authentic problem-solving situations, but the rapid and never-ending 

evolution of these technologies challenges teachers to continuously keep 

up-to-date with the advancements and reconsider their own pedagogical 

practices (S. J. H. Yang et al., 2021; Zhai et al., 2021). The amount of 

information and easy access to it is a true game-changer in education and 

should force educators – perhaps more than ever – to make a shift from 

conventional reproduction and recital of knowledge to applying the 
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knowledge in authentic problem-solving (Säljö, 2010; van de 

Oudeweetering & Voogt, 2018). This inevitably keeps challenging 

teachers’ perception of their role, as well as their choice of pedagogical 

practices. No longer is it enough for teachers to adopt designs from other 

educators; they must be able  to both design learning processes 

themselves and facilitate their pupils acting as learning designers (Kuure 

et al., 2016; Levinsen & Sørensen, 2019; Mirra et al., 2018).   

2.2 Teacher’s role  

According to Kim (2019, p. 19) adopting a designer role requires ability 

to empathize, think creatively, collaborate productively, experiment, and 

communicate effectively. A more advanced teacher designs learning 

where pupils themselves become designers of their own learning 

(Levinsen & Sørensen, 2019), highlighting their agency (Virkkunen, 

2006), process-oriented pupil active learning (Levinsen & Sørensen, 

2019) and opportunities for pupil participation. In this study, pupil 

participation is defined as pupils’ possibilities to influence matters 

regarding their own learning (Shier, 2001). Whether a teacher is 

participating in designing of teaching and learning with their colleagues 

or pupils, learning by leading others can broaden their own competence 

when incorporating digital technologies in their designs (Blau et al., 

2020). In this context, their active and collective agency is crucial (Blau 

et al., 2020; Haapasaari et al., 2016; Virkkunen, 2006). 
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Literature, inclusive of research, reports, and policy documents, 

demonstrates that the expectations set to teachers in 21st century 

classrooms are vast. Lifelong learning has generally been acknowledged 

as an important attribute (Ferrari, 2013; van Laar et al., 2017), requiring 

teachers to adopt a dynamic role and reflect on their beliefs and choices 

on regular basis. Teacher’s role in a classroom is nevertheless still 

central: a teacher facilitates learning, implements instruction, supports 

students’ social and academic growth, and creates a supportive and 

caring environment for all learners (Evertson & Weinstein, 2006; 

Sabornie & Espelage, 2023).  

 

Teachers’ perception of their own role and teacher identity is often a 

combination of these aspects and varies, depending on context, 

experience, and self-image (Beijaard, 200; Ben-Perez, 2003). Although 

some teachers still consider themselves primarily as subject experts and 

a source of knowledge, other aspects of the role of a teacher seem to have 

become prioritized by teachers during the past decade (Brown, 2017; 

Bullough, Jr. & Richardson, 2015; Poom-Valickis et al., 2012). Teachers 

often highlight the didactic and pedagogical expert role, with a focus on 

planning strategies to facilitate best possible learning, which is reflected 

in understanding the importance of social and emotional dimensions of 

learning (Bullough, Jr. & Richardson, 2015; Poom-Valickis et al., 2012). 

As classroom managers, teachers still often conceptualize classroom 

management with rules and discipline, but increasingly also as being 

guides and facilitators for pupils’ academic, moral, and emotional 
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growth, while focusing less on control and discipline (Ben-Peretz et al., 

2003; Bullough, Jr. & Richardson, 2015; Evertson & Weinstein, 2006; 

Kuure et al., 2016). 

 

How teachers perceive their role is directly related to their professional 

identity (Makovec, 2018). The development of teacher’s professional 

identity is influenced by many factors. Teacher’s own personal beliefs 

and attitudes, experiences, characteristics, and professional contexts are 

some of the defining factors when teacher identity is being formed, and 

it is a process that continues throughout the teacher’s career (Beijaard, 

2000; Pillen et al.,2013). Beliefs and attitudes in particular are often 

emotionally loaded and do not necessarily operate adjacent to cognition 

and knowledge (Jenssen & Nordahl, 2022; Nespor, 1985; Pajares, 1992). 

As a result, they cannot be easily changed (Nespor, 1985; Pajares, 1992) 

– an attribute that can hinder all kinds of change, including digital.  

How a teacher perceives their role is also related to how they manage a 

classroom, and in this study, leading learning in technology-rich learning 

environments was of primary focus. Classroom management in the 21st 

century is not only about managing the physical classroom but also the 

digital learning arenas – and the combination of both. One-to-one 

coverage is still rather new, particularly in primary schools, and that is 

why there is still relatively little research focusing on teacher’s role and 

classroom management in blended learning environments (Bolick & 

Bartels, 2015; Hrastinski, 2019). Munthe et al. (2022) find that access to 

one-to-one devices has been a revolutionizing factor in Norwegian 
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schools, but that teachers don’t always know how to fully take advantage 

of this resource. These technology-rich environments, where traditional 

and digital learning arenas merge and are being employed parallel to one 

another, require multitude of new competencies from the teachers 

(Graham et al., 2019; Vaughan et al., 2013; Y. Yang et al., 2022) . 

Teachers are expected to make use of the many opportunities of the 

digital world while understanding its ever-changing nature, forcing them 

to constantly keep themselves up-to-date with the technological 

advancements (van de Oudeweetering & Voogt, 2018). Teachers are 

encouraged to experiment and take risks, which can make many teachers 

uncomfortable (Desimone, 2009; Goodwin et al., 2015).  

 

When discussing teacher’s professional identity, this continuous need for 

professional development and experimentation challenges the traditional 

perception of being “ready” as a teacher once completing teacher 

education and having a few years of teaching experience. An obstacle for 

adopting a new role can be found in teachers’ personal beliefs and 

attitudes, as those can influence professional practices and development 

more than scientific knowledge (Pajares, 1992). A teacher who finds 

digital technologies unfamiliar or questions their importance often lacks 

digital competence, and paradoxically, is also often among those most in 

need but least willing or likely to participate in professional development 

to gain such competence (OECD, 2009; Rogers, 1995).   
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2.3 Pedagogical practices in a 21st century 
classroom  

One of the central roles which teachers have in classrooms is facilitating 

a safe environment where all pupils can learn. In Norway, inclusive 

principles were first noted in the national curriculum in the 1970’s, but 

more attention was directed to it only after signing the Salamanca 

statement in the 1990s (UNESCO, 1994; Karlsen, 2020). Fellesskolen is 

a Norwegian concept, highlighting that Norwegian public schools are 

meant for all children, and that it is the school’s responsibility to adapt to 

meet the needs of each individual learner in order to promote the 

wellbeing and learning of all children (Norwegian National Directorate 

of Education and Training, 2020). To create inclusion, the teacher needs 

to plan and facilitate learning that increases participation and decreases 

exclusion by addressing barriers that may hinder participation 

(Tomlinson, 2022). A prerequisite for an inclusive learning environment 

is that teachers differentiate instruction, so that each pupil can participate, 

learn and experience mastery.   

In the light of the current state of knowledge, teacher-led, strictly framed 

learning situations are urged to be phased out and be replaced with a more 

open-ended settings, where the teacher’s role is more that of a facilitator 

who designs and organizes such environments and guides the pupils 

while they are experimenting, problem-solving and initiating possible 

solutions themselves (Beijaard et al., 2000; Mishra et al., 2013; Munthe 

et al., 2022). This inevitably changes also the expectations set to the 
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learners, rather than only the teachers (Krumsvik et al., 2018). Currently, 

digital elements of our society contribute significantly to the 

development of pupils in and outside school, as learning is no longer 

restricted to school environments (Hillman & Säljö, 2016). The 

importance of reproduction and repetition are challenged, and 21st 

century competences, such as collaboration and innovative approaches, 

are emphasized (Hillman & Säljö, 2016; Kereluik et al., 2013). To 

describe this shift, Hillman and Säljö (2016) use the term performative 

understanding of what it means to know: foundational knowledge – the 

repetition and reproduction of it – creates an essential foundation for 

other, more creative approaches (also Mishra & Mehta, 2017). In other 

words, in the 21st century, instead of occupying the role of the main 

learning outcome, reproduction and repetition serve as the first step of 

the learning process, paving the way for what comes after: what does this 

knowledge mean? What can we do with it? How does it help us solve 

problems?  

2.4 Blended learning  
Technology-rich classrooms enable blended learning. Blended learning 

as a term is somewhat ambiguous, evolving in many directions, together 

with the many developments of digital technologies and infrastructure 

(Hrastinski, 2019). Terms mixed-mode learning, hybrid learning, and 

blended learning are complex and often used interchangeably, and 

different educational traditions and levels have led to different 

interpretations of what the term entails (Bozkurt, 2022). The term 



 Previous research and literature 
 

27  

blended learning originates from higher education and the corporate 

world, strongly rooted in distance and remote learning combined with 

face-to-face instruction (Garrison, 2006). In time, as technologies and 

learning modes have evolved, the concept of blended learning has 

adopted new meanings. At its simplest, blended learning can be 

understood as any type of education that combines face-to-face learning 

with digital technologies (Hrastinski, 2019; Paniagua & Istance, 2018). 

Garrison and Kanuka (2004, p. 96) specify the definition by highlighting 

that the integration of the two must be thoughtful – well designed, 

purposeful, and meaningful – while Deschacht and Goeman (2015) 

emphasize the systematic and integrated design of online and offline 

components. While there have been attempts to set a ratio to define how 

much of the instruction should take place online and what amount should 

be face-to-face, a more fitting description would perhaps be viewing 

different models of blended learning as a continuum (Hrastinski, 2019; 

Watson, 2008). Watson (2008) presents a blended learning continuum 

divided in seven categories. These categories range from pure online 

models to designs with few or no online resources involved. While 

Watson’s (2008) continuum refers to being online as the digital element 

in blended learning, one could speculate if being online is a necessity. 

The definition of Graham et al. (2019) does not include a mandatory 

online component – only computer-mediated activity, which isn’t 

necessarily happening online. At the same time, as Hrastinski (2019) 

points out, a vast majority of educational technologies today are online – 

or at least have an opportunity to be online – at all times. Therefore, in 
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this study, no differentiation is made between online and offline 

components, as long as digital technology was in one way or another 

involved in learning. Accordingly, blended learning in this study is 

defined as a combination of face-to-face instruction and educational use 

of technologies.  

Under ordinary circumstances in a primary school setting, blended 

learning often refers to using digital technologies alongside face-to-face 

instruction (Hrastinski, 2019). In Watson’s continuum (2008, p. 6) such 

a model is represented in three categories where the online to face-to-

face ratio varies from classroom instruction with significant required 

digital components that go beyond the classroom space and instruction 

time to a traditional setting with few or no online resources or 

communication. These categories allow a vast array of different 

approaches to blended learning: flexible changes between learning 

modes (teacher-led and pupil-led), parallel use of digital and physical 

learning space, and combination of different pedagogical methods (Y. 

Yang et al., 2022). Pulham and Graham (2018) find that all such elements 

can highlight the opportunities that allow more pupil participation and 

initiative in task designs and execution. From a teacher, blended learning 

requires mastery of classroom management in digital and physical 

learning spaces, understanding pitfalls, potential, and features of a 

variety of digital technologies, and competence that combines 

pedagogical, technological, and content knowledge (see TPACK model 

in 3.3.1).  
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2.5 The more knowledgeable other – teacher vs. AI  

Digital technologies have changed the means of interaction in 

educational contexts. Pupils no longer interact only with each other or 

the teacher but also with digital technologies. The development of 

adaptive algorithms and AI in particular challenge us to study and discuss 

the role of digital technologies in this interaction more. Säljö (1999, p. 

153-154, 158) has previously stated that digital technologies can provide 

experiences similar to interaction with a teacher or someone else more 

knowledgeable, but that as technology cannot guarantee specific 

interpretations and is always limited in its responses, a human facilitating 

the process would still be required. As technology has quickly evolved 

and adaptive algorithms and AI have developed rapidly and significantly 

since this statement was made, it is worth investigating in which capacity 

digital technologies today can supplement or even replace interaction 

between humans in sociocultural learning contexts. Furthermore, how 

should this be taken into account when designing learning in the future?  

Subsequently, according to Säljö (1999, p. 159), digital technologies 

have a lot of value in adding to the range of experiences and forms of 

interaction, but ultimately, digital technologies cannot replace 

conversations and reasoning among humans, which subsequently lead to 

learning. Many researchers since have shared their views on technology 

being a powerful mediator in social learning (Cicconi, 2013; Roschelle, 

2021; Rienties et al. 2020), while some researchers have seen more 

indications of digital artefacts being able to facilitate a learner’s ability 
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to advance to the ZPD in certain contexts (Abtahi, 2014; Abtahi, 2017; 

Putman, 2014). This would enable the placement of digital technologies 

in the role of the more knowledgeable other, which, according to 

Putman’s (2014) research, appears to work in contexts where basic skills 

are being learned through drills and repetition. In more complex 

situations, Putman (2014), too, has found that digital technologies 

supplemented or enhanced interaction and learning, but not in the role of 

more knowledgeable other.   

However, since Säljö’s (1999) article and Putman’s (2014) study on the 

role of technology in sociocultural learning, AI has advanced in leaps. 

It is therefore necessary to re-evaluate the role of digital technologies 

in learning in comparison to the traditional role of a teacher, as highly 

developed human-centered artificial intelligence (HAI) (S. J. H. Yang 

et al., 2021) inevitably changes the role and didactic considerations of 

a teacher. Already, drills and repetition are often “outsourced” to digital 

technologies: for example, times tables practice and decoding when 

learning to read and write can be performed digitally in applications 

that provide instant feedback and adaptive algorithms (S. J. H. Yang et 

al., 2021). This can free teachers’ time for other important tasks, as 

prepping and going over the drills is automatized (Moltudal et al., 

2020). In turn, pupils get instant feedback and level-appropriate 

assignments on a regular basis. However, modern AI is fast approaching 

more human-centered patterns of interaction and can provide believable 

reasoning and new authentic learning experiences, for example through 

role play and gamification (S. J. H. Yang et al., 2021; Zhai et al., 2021). 
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In November 2022, Open AI’s ChatGPT took the Internet by storm and 

impressed users around the world by providing thorough, varying, and 

sophisticated answers to a variety of complex questions and themes. 

Since then, ChatGPT has been significantly improved to solve complex 

problems, provide multiple perspectives in its replies, and discuss a 

large variety of topics with a human party substantially better than any 

AI before. While AI-based digital technologies have been in use in 

Norwegian schools for many years, largely for personalizing and 

increasing volume of pupil activity (Moltudal et al., 2020), such a leap 

in the development of AI challenges teachers and researchers to 

reconsider the didactic design in their pedagogical work, seek 

opportunities to take advantage of developed technologies, and identify 

potential pitfalls in this context. After all, it is not the possession of 

information or replicating teacher’s actions that is considered learning: 

you have learned when you know how to use the information to solve 

a problem – either through mastery or appropriation (Säljö, 2014; 

Wertsch, 1998).   

 

2.6 Ethical and juridical challenges in technology-
rich classrooms  

2.6.1 Some juridical challenges  

As digital technologies continue to evolve and their role in education 

increases, it forces us to also more closely consider the ethical aspects of 

technology, even though the main focus of this study lies elsewhere. For 
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instance, social media, easy access to multiple medias, new avenues for 

sharing, a growing amount of personal devices, and digization of content 

all contribute towards this development (Norwegian National Directorate 

for Education and Training, 2022). Ability to make good choices online 

– and teachers’ ability to model this – has for a long time been a central 

area of focus when discussing pupils’ digital competence at policy level 

(Kelentrić et al., 2017; Norwegian National Directorate of Education and 

Training, 2017). In 2018, The General Data Protection Regulation 

(GDPR) was introduced to streamline legislation within European Union 

and its closest European partners. GDPR is a component of European 

Union’s legislation targeting human rights and privacy laws and is also 

to be followed in Norwegian municipalities, including  schools (Mæhle 

et al., 2021). In 2019, only about half of the municipalities reported that 

school staff has been trained in GDPR-related matters (Fjørtoft et al., 

2019). In 2020, the COVID pandemic increased the use of digital 

platforms in education drastically, which led schools and teachers to use 

and experiment with a variety of new websites, applications and software 

(Federici & Vika, 2020; Mæhle et al., 2021). This introduced multiple 

risks regarding breaches of privacy, and both increased awareness and 

streamlining of practices securing privacy are still needed today (Mæhle 

et al., 2021). While GDPR contextualized some aspects of online 

lifestyle in a safer and clearer manner, some questions remain to be 

discussed at local levels. Ethical and juridical dilemmas are presented in 

many of the possibilities that digital technologies offer. Boundary issues 

are an example of such dilemmas and were present also in this study. For 



 Previous research and literature 
 

33  

instance, teachers these days often have access to applications which 

allow them to view and/or take control of pupil devices (e.g. Apple’s 

Classroom and Zulu Desk). In the name of keeping their pupils safe and 

focused on what they are supposed to be focusing on, teachers can access 

pupils’ devices to view content and even steer actions. While some call 

this surveillance and breach of privacy, others find it necessary and in the 

child’s best interest (Buchanan, 2019). Levinson and Fay (2019) find that 

discussing such dilemmas in the professional community is essential. In 

this case, it is important to discuss what the difference between viewing 

pupils’ screens in the classroom versus remotely is, which aspects are 

found ethically problematic, if everything is juridically in place, and the 

reasoning behind the use of such applications and software. Legislation 

allows access when teachers have pupils’ or their guardians’ consent, and 

in cases when the devices need to be monitored or controlled for system 

security (Norwegian Data Protection Authority, 2021). Without consent, 

teachers are not permitted to access pupils’ devices remotely - not even 

to prevent or detect inappropriate activity or for purposes of education, 

such as formative assessment or to follow up pupils’ progress – no matter 

how good their intentions are. Consent from pupils or their guardians 

would remove juridical issues but will still leave teachers with the ethical 

dilemmas to discuss.  

 

2.6.2 Some ethical challenges  

Data security and integrity are juridical questions, but discussions related 

to ethical perspectives are also extremely valid. In addition to the above-
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mentioned issues, for example online conduct and consequences, and 

pupils’ health perspectives have been discussed in media and scientific 

publications.   

Bullying in schools happens parallel in physical settings and online. 

During the past few years, cyberbullying has increased globally (Zhu et 

al., 2021), and the problem is also acknowledged in Norway: 

approximately one third of 9-18-year-olds in Norway have experienced 

different forms of cyberbullying (Medietilsynet, 2020).  For the victims, 

the expansion of bullying from physical to digital space often means that 

bullying is not restricted to school settings, but the time and space 

expands, and bullying can continue in evenings, nights, weekends, and 

on vacations (Sjursø et al., 2020). Bullying has also found new forms 

online, for example, mean comments, exclusion, sharing photos without 

permission, and threats on social media channels and games 

(Medietilsynet, 2020). Such forms of bullying are often characterized by 

anonymity from the perpetrator’s side and publicity from the victim’s 

side (Sjursø et al., 2020; Zhu et al., 2021). Cyberbullying – like any other 

form of bullying – can have serious short-term and long-term 

consequences for everyone involved, including the bystanders, and can 

be considered a serious public health threat (Smith et al., 2019). While 

only 12% of the 9–18-year-olds informed an adult, such as a parent or 

teacher, about the hurtful acts aimed at them online (Medietilsynet, 

2020), the nature of cyberbullying can also make it very difficult for 

parents and teachers to detect. It has been found that adopting and 
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enacting an authoritative teacher role can help teachers prevent, detect, 

and interfere with bullying (Schuster & Bogart, 2013). 

Other ethical issues related to teacher’s role in technology-rich 

classrooms are, for example, risky behaviour online and exposure to 

harmful and sexual contents. Also in these contexts, research shows that 

pupils are hesitant to bring up such encounters with adults, and it is 

common that adults find out about harmful themes and contents 

accidentally (Lafton et al., 2023; Ševčíková et al., 2014). However, 

recent research also found that previous studies had a tendency to over-

emphasize the harmful aspects of pupils’ online behaviour (Lafton et al., 

2023, p. 11). To promote safe online behaviour amongst children and 

adolescents, teachers could to a greater extent discuss the themes with 

their pupils, and include them in the decision making regarding the use 

of digital technologies in education (Aldrich et al., 2022). For teachers, 

this means having to increase their competence, as pupils themselves 

often feel that their digital competence surpasses that of their teachers’ 

(Aldrich et al., 2022). 

Findings that reveal pupils’ views on themselves having higher digital 

competence than their teachers (Aldrich et al., 2022), combined with 

their reluctancy to discuss harmful and inappropriate encounters online 

with adults, also make following the chapter 9a of Norwegian Education 

Act challenging from the digital perspective. This chapter states that all 

pupils are entitled to enjoy a good physical and psychosocial 

environment and highlights that all teachers and other adults in schools 



 Previous research and literature 
 

36  

have an obligation to follow up, interfere, notify, investigate, and act 

when a pupil expresses that they find their learning environment unsafe 

(The Education Act, 2019). The vast role and use of digital technologies 

in Norwegian schools causes learning environments to become more 

informal, which in turn highlights teacher’s role as a facilitator of self-

regulation and a safe and supportive learning environment, both in 

physical and digital space (Kongsgården & Krumsvik, 2019). This 

requires that teachers possess high levels of knowledge and competence 

in digital learning environments. 
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3 Theory and conceptual frameworks  
 

This chapter presents the conceptual and theoretical frameworks that 

have inspired, shaped, and defined the research questions, and later been 

applied in analysis of the findings. Bryman (2016, p. 12) states that a 

successful research project needs concepts and theories, which are “the 

ideas that drive the research process and that shed light on the 

interpretation of the resulting findings”. Furthermore, he defines 

concepts as building blocks for theory, which can either provide an 

explanation of a certain aspect, or alternatively stand for things we wish 

to explain (Bryman, 2016, p. 151). A conceptual framework can therefore 

be defined simply as main topics to be studied, or as a system of concepts 

that can consist of assumptions, expectations, beliefs, key factors, 

constructs, variables, and theories (Maxwell, 2013; Miles et al., 2019). 

Theoretical framework on the other hand can be considered a conceptual 

framework or, in a narrower sense, as a set of concepts validated through 

evidence, which has been formed into an established understanding of 

the state of knowledge (Maxwell, 2013).  

The overall theme in this project was teachers’ own perceptions of how 

digital technologies influence their role and the enactment of that role in 

their pedagogical practices, and there are several concepts that meld 

together when discussing this theme. Regarding the theoretical 

standpoint, sociocultural learning perspectives offer relevant main 

principles for framing, designing and analysing the study for a variety of 
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reasons. Firstly, Norwegian curricula have for the past couple of decades 

been influenced by the main principles of sociocultural learning theory 

(Dysthe, 2001; Ministry of Education and Research, 2019; Norwegian 

Ministry of Education and Research, 2006) and a safe learning 

community that supports each pupil’s academic, social, and emotional 

growth is considered a key component in learning (Norwegian Ministry 

of Education and Research, 2019).  

As teachers’ competence is seen as a central factor in the work of building 

and maintaining such learning environments – physical, digital, and 

blended – teacher’s PDC is an important underlying concept in this study. 

Finally, 21st century competences define and discuss the expectations set 

for the teachers in contemporary classrooms and are therefore an 

important concept to build on.  

To facilitate a supportive learning environment where learning processes 

are characterized by collective construction of knowledge, rather than 

behaviouristic models with the aim of memorizing and reciting 

knowledge, concepts such as classroom management, differentiated 

instruction, inclusive learning environments, and collaboration are vital. 

These were discussed in the literature overview (chapter 2).  

3.1 Sociocultural learning theory and digital 
technologies  

While institutional interpretation of learning has a long tradition of 

relying on copying, memorizing, and reciting (Säljö, 2010), Norwegian 
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curricula from more recent decades highlight the values of sociocultural 

approach (Dysthe, 2001; Norwegian Ministry of Education and 

Research, 2019). This tradition is heavily based on the work of Lev 

Vygotsky (1978), and later researchers like James V. Wertsch (1998) have 

further interpreted and developed the work within the discipline. These 

two are used as the main references in this study, while fully 

acknowledging the influence that, for example, Bloom (1984), and 

Marton and Säljö (1976) had in forming the sociocultural perspective.  

Some of the most central elements of learning in the sociocultural 

tradition are language, culture, and the collective nature of learning. As 

opposed to cognitive learning theories, in sociocultural views, learning 

is considered a far more complex process than an individual merely 

remembering or reciting information; it is a comprehensive process 

where the individual is in constant interaction with culture and constructs 

knowledge in interaction with others (Dysthe, 2001; Vygotsky, 1978; 

Wertsch, 1998). 

3.1.1. Collective nature of learning  

From a sociocultural perspective, the collective nature of learning is 

central. Culture and context are seen as inseparable factors in learning, 

and thus, it is necessary to see an individual as a part of a sociocultural 

environment (Dysthe, 2001). Interaction with others is seen as essential 

for learning, and learning and development in general are considered 

intertwined (Martinez Rodriguez, 1999; Vygotsky, 1978). A key element 

regarding interaction is the Zone of Proximal Development (ZPD), which 
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suggests that interaction with peers is not enough – one also needs to 

interact with someone more able, a more knowledgeable other (Martinez 

Rodriguez, 1999; Vygotsky, 1978). This person – or people – aid the 

learner in moving from the level of their actual developmental level  - 

what they already can do – to a level where they can solve a problem 

with support from someone more proficient, such as  a teacher or a more 

capable peer (Vygotsky, 1978). This level is called the Zone of Proximate 

Development – not too easy but within the learner’s reach (Vygotsky, 

1978). The more knowledgeable other aids the learner by offering 

support and “controlling” the elements of learning that are outside the 

learner’s reach, allowing the learner to focus on the aspects within their 

capacities and eventually, build on those when acquiring and 

constructing new knowledge and competences (Vygotsky, 1978; Wood 

et al., 1976). This is generally known as the process of scaffolding (Wood 

et al., 1976). However, the developmental level of the learner sets some 

boundaries to learning, and even with support, there are limits to what 

can be learned. Vygotsky (1978, p. 87-88) exemplifies this with a case 

from mathematics: if a learner needs help with an arithmetic problem, 

they can grasp the solution by imitating what the teacher is doing, as long 

as the teacher is using mathematics at the right level. If the teacher uses 

very advanced mathematics, the learner may still be able to imitate, but 

would not understand the solution, regardless of how often they imitate 

what the teacher does.  
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3.1.2 Internalization of cultural tools and artefacts  

Through interaction, an individual can internalize for example language, 

attitudes, and the use of tools and artefacts. This study makes a 

distinction between a tool and an artefact. A tool is often considered as 

something instrumental, an object with a certain – potentially limited – 

purpose (Lund & Aagaard, 2020; Orlikowski & Iacono, 2001). An 

artefact, however, can be viewed as something with broader cultural 

significance. Artefacts have the potential to not only influence how a 

certain task is performed but to transform situations and practices and 

thus, have a broader influence on the culture (Lund & Aagaard, 2020; 

Säljö, 1999). An example from the digitalized world could be for 

example googling: the name of a search engine, once used as a 

replacement for encyclopaedias and libraries, is now being used as a verb 

and has revolutionized access to information worldwide. While it can 

still be purposed as a mere tool, one could argue that Google has become 

more than just that: it’s an artefact that has transformed not only the 

practice but also the culture and implications of information searches. 

Gillespie and Zittoun (2010, p. 44) point out that the relationship between 

the user and the artefact defines whether something, indeed, is 

experienced as an artefact or a plain tool – the same object or symbol can 

serve as both, depending on the person or people. Gillespie and Zittoun 

(2010), together with Cole (2019) discuss Wartofsky’s (1973) 

categorization of primary, secondary and tertiary artefacts. In short, 

primary artefacts translate to tools – instruments if you will. Secondary 
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artefacts, on the other hand, are representations that involve conveying 

information about how primary artifacts are used. These representations 

are not concerned with abstract knowledge. Tertiary artefacts, however, 

are more complex and involve attributes such as imagination, 

contemplation, and reiteration. Their uses, meanings and values vary 

across cultures and can change over time and go beyond their physical 

properties. Digital technologies can, indeed, fall into all of these 

categories, but in this study, when referring to digital technologies as 

artefacts, it is their function as tertiary artefacts that is begin discussed 

and linked to the concept of appropriation (Wertsch, 1998, p. 53). Tools, 

in this study, refer to both primary and secondary artefacts, and are 

connected to the notion of mastery (Wertsch, 1998, p. 51). 

Internalization happens through mediating tools and artefacts, which 

help the individual to interpret and make meaning of the knowledge 

taking place in the surrounding world (Säljö, 1999). Wertch (1998) finds 

that this internalization can be divided into two separate, albeit partially 

overlapping, concepts: mastery and appropriation. When discussing 

internalization in the context of mediated action carried out on a more 

operational level, Wertsch (1998, p. 50) prefers the term mastery. He 

defends this definition by dividing actions happening on external and 

internal planes. Internationalization, according to him, would suggest 

that operations happening on external planes eventually shift to some 

kind of invisible internal plane, while in fact, some operations always 

remain on the external plane (Wertsch, 1998). In such cases, he argues, 

it is more appropriate to talk about mastering something; in other words, 
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simply knowing how to use something (Wertsch, 1998, p. 51). While 

Wertsch (1998) points out that it is impossible to entirely separate 

mastery and appropriation from each other, he finds that there is a 

significant difference. Appropriation goes beyond mastering a tool and 

defines the process of making something belonging to others, for 

example, an attitude or language, your own (Wertsch, 1998). It means 

that using the tool has taken new forms across purposes and disciplines 

and has perhaps even become a part of one’s identity, instead of being 

used only in contexts that require compliance (Instefjord, 2014, p. 316; 

Wertsch, 1998).  

When discussing the influence of digital technologies in teacher’s role 

and pedagogical practices, Wertsch’s (1998) views on the distinction 

between mastery and appropriation become particularly interesting. 

Mastery, knowing how to use a cultural tool, does not necessarily mean 

that the skill can be transferred creatively across disciplines and be 

applied in ways that reflect appropriation (Polman, 2006; Wertsch, 

1998). Appropriation, on the other hand, can also happen without 

mastery. Such cases are often characterized by high motivation and 

interest but lack comprehensive understanding and sophistication 

(Polman, 2006). When discussing the use of digital technologies in 

education, this distinction is significant. A multitude of teachers can 

achieve mastery of digital technologies: they can use devices, software, 

and applications in certain tasks and contexts, and yet, digital elements 

are not truly intertwined with the curriculum as a whole: there is always 

digital elements and “other” learning. Such teachers could, for example, 
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use digital technologies to merely continue the tradition of reproduction 

in learning, instead of attempting to expand and develop the “old” 

information into something new and interesting (Säljö, 2010). A teacher 

who has appropriated digital tools, however, operates parallel on physical 

and digital spaces, without making a distinction which part of a lesson is 

digital and which is not. These teachers would change the way they teach, 

understanding the full impact of digital technologies not only in schools 

but in the society at large. These teachers are also more likely to choose 

methods that support the so-called 21st century competences in learning, 

such as creative problem-solving and collaboration. To put it simply, 

using digital technologies has been appropriated and thus, become a part 

of their teacher identity (Instefjord, 2014).   

To return to the above-mentioned notion of tools and artefacts, one could 

argue that at a mastery level, the concept of tools seems more 

appropriate, while appropriation of tools, on many occasions, better 

reflects the definition characterizing artefacts. When mastering digital 

technologies in a school context, they are used as tools to complete 

various tasks without a full conceptual understanding, often for a limited 

purpose (Blikstad-Balas & Klette, 2020). When appropriated, digital 

technologies operate as artefacts, changing the way teachers teach and 

naturally merging with the rest of the school culture, forming a 

contemporary 21st century school culture (Erstad, 2015; Instefjord, 

2014).  



 Theory and conceptual frameworks 
 

45  

In the context of distinguishing between mastery and appropriation, the 

concept of resistance also becomes relevant: it is possible to master 

cultural tools at a high level, but due to resistance, never truly appropriate 

the tool (Wertsch, 1998). Wertsch (1998) illustrated this resistance with 

examples of history, religious traditions, and language use. This concept 

can also be applied in the use of digital technologies. One can use digital 

technologies for a necessary purpose, for example in a professional 

context, but due to personal attitudes or viewpoints, one does not even 

wish to take the mastery to the level of appropriation. Knowing that in 

schools, one of the greatest barriers to taking advantage of digital 

technologies is teachers’ personal attitudes (Spiteri & Chang Rundgren, 

2020), the concept of resistance becomes particularly interesting. 

Tondeur et al. (2017) find the lack of sociocultural awareness as one of 

the great challenges when providing professional development for 

teachers to become more proficient in using digital technologies, and one 

could argue that when relevant conceptualization is lacking, the 

resistance hinders mastery from becoming appropriation. Teachers may 

for example regularly employ software that they know how to operate 

and have been told to use (mastery), even when it does not entirely suit 

the purpose, either because they do not know what else to use or 

deliberately choose to ignore more appropriate alternatives (lack of 

appropriation). Lund & Aagaard (2020) tie this together with the concept 

of affordances: teachers’ and pupils’ perceptions of how well digital 

resources being used match with the goals and purposes, influences the 
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level of internalization and thus, whether a digital resource is used as a 

tool or becomes an artefact.   

 

3.2 Digital competence in a 21st century blended 
learning environments  

Digital technologies continue to shape and reshape our society and thus, 

schools. The values, skills and identities of pupils can no longer be 

separated from the concepts of being online or offline – these concepts 

continuously and naturally merge in the daily lives of young people 

(Hillman & Säljö, 2016), which inevitably also reshapes the trajectories 

of sociocultural learning in schools (de Oliveira Nascimento & Knobel, 

2017; Säljö, 2010). Although it seems that there is no one agreed-upon 

manner to discuss the role and influence of digital technologies in 

sociocultural learning, the practical implications and conceptualizations 

seem to be recognized, particularly in educational research (de Oliveira 

Nascimento & Knobel, 2017). Learning creatively, as an active citizen, 

engaging in dialogue with one’s own ideas, and reflection of learning are 

some examples of this transition in learning paths, which leads to new 

configurations of what learning is (Pearson & Somekh, 2006).   

The increase in rolling out digital technologies in schools have created 

blended learning environments in schools around the world. While terms 

blended learning, hybrid learning, and mixed-mode learning can often be 

seen used interchangeably, the term blended learning was chosen for this 

study, as previous research highlights its attribute to not just simply shift 
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between online and face-to-face modes, but to combine them in such way 

that one can get “best of both worlds” by merging the two (Graham et 

al., 2019; O’Byrne & Pytash, 2015; Y. Yang et al., 2022). Such shift is 

often reflected in teachers’ role as the leader of learning, as well as 

optimizing their chosen pedagogical methods, which ideally allow more 

pupil initiative, flexibility and strong teacher PDC (Graham et al., 2019; 

Raes et al., 2020; Y. Yang et al., 2022). Designing and leading learning 

processes in blended learning environments is still in its infancy, due to 

the novelty of the phenomenon, but in order to develop the field and 

improve pedagogical practices it is essential to take a close look at 

teachers’ digital competence and their perception of teacher’s role in a 

technology-rich learning environment. Simultaneously, it is important to 

define the expectations set to 21st century learning, as the frameworks 

regarding the concept are numerous and versatile.   

3.3 Teachers’ Professional Digital Competence 
(PDC)  

Digital technologies and the rapid development they are associated with 

have inevitably changed our society. In the past, digital technologies 

were mostly seen as tools, which refers to their purpose of making 

something easier or more effective (Lund & Aagaard, 2020). While they 

still can, in many ways, contribute towards this aspect, for example when 

discussing classroom management and communication (Cho et al., 

2020), their current status in our society is much broader. Digital 

technologies today have many functions as artefacts, as they carry social 
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significance and historically and collectively developed insights (Lund 

& Aagaard, 2020; Säljö, 2010). By examining trends in digitalization and 

research on the relationships between artifacts and human agents, Lund 

and Aagaard (2020, p. 67) found that digitalization involves 

transformation, not only augmentation or reinforcement of existing 

epistemic practices. This transformation is becoming more and more 

visible also in the way teachers perform their pedagogical work: digital 

resources are not used merely to replace books, and an understanding of 

a teacher’s role as the main source of knowledge has become somewhat 

dated. Expectations for teachers in the classroom in general have shifted 

from being sole authorities to a more authoritative and supporting 

direction (Martin et al., 2016). In addition, teachers must adopt a 

dynamic role where they continuously keep themselves up-to-date with 

new educational technologies (Albion et al., 2015; Martin et al., 2016).   

Digital technologies in schools advocate and reflect ongoing social 

change, and in order to respond to that need, it is imperative to reassess 

the tradition of reproductive agency of digital technologies in the ever-

changing educational landscape. When teachers collectively take 

initiative to search for and experiment with activity and approaches that 

challenge the current status quo, their shared transformative agency 

challenges the prevailing paradigm (Virkkunen, 2006). It is often 

initiated by an individual, but in order to survive and expand, a collective 

aspect is required (Haapasaari et al., 2016).  This activity needs to be 

based on informed agency, as the activity of expanding the repertoire 

needs to be intentional, purposeful, and knowledge-based (Lund et al., 
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2019). Therefore, teachers’ PDC becomes of essence. While teacher’s 

PDC is not explicitly studied in this project, it is one of the underlying 

concepts in all three research questions, as digital technologies alone 

offer few advantages and improvements in education – it is the teachers 

and their PDC that direct the learning towards the 21st century in 

technology-rich classrooms (Hattie, 2023).   

Several different frameworks have been developed in the attempt to 

define and evaluate teachers’ digital competence, both in research 

literature and in policy documents, for example TPACK (Mishra & 

Koehler, 2006), SAMR (Puentedura, 2015), DigCompEdu (Punie & 

Redecker, 2017), and Professional Digital Competence Framework for 

Teachers (Kelentrić et al., 2017). As PDC is not explicitly studied in this 

project, these frameworks have gained little attention. However, two of 

them have been used throughout the project, to help frame and define 

different aspects of teacher’s PDC and to explain their relevance: (Mishra 

& Koehler, 2006) and Professional Digital Competence Framework for 

Teachers (Kelentrić et al., 2017).  

3.3.1 TPACK  

In this study, the understanding of how digital technologies influence 

teaching and learning derives from TPACK framework (Mishra & 

Koehler, 2006). TPACK framework by Mishra and Koehler (2006) is a 

wide-spread framework that aims to explain the interaction between the 

different components of teachers’ PDC: content, pedagogy, and 
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technology. In 2019, an element of contextual knowledge was added to 

the model (Mishra, 2019). Koehler and Mishra (2009) based their model 

on the descriptions of how teachers’ pedagogical content knowledge and 

understanding of educational technologies interact with one another.  

 

Figure 1: The updated TPACK framework with its knowledge 

components (Mishra, 2019). 

Mishra & Koehler (2006) argue that at their best, teacher’s digital 

abilities reflect technological pedagogical content knowledge, in which 

their knowledge about the subject matter, pedagogical processes and 

competence related to operating digital devices come together. This 

requires a large body of competences that highlight the understanding of 

different concepts that take advantage of digital technologies. These 

include: how different pedagogical techniques use digital technologies in 

constructive ways, how digital technologies can assist in a situation 
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where a pupil finds something hard to learn, how technologies can be 

used to build on existing knowledge and to construct new knowledge, 

knowledge of pupils’ prior knowledge and theories of epistemology, and 

finally, to develop new epistemologies or strengthen the old ones (Mishra 

& Koehler, 2006). To best gain such competences, they suggest learning 

technology through design, in other words, by engaging in collective 

processes requiring inquiry, research and design, which involve 

reflection, collaboration and creative processes. Such an approach should 

be implemented already in teacher education, in order to train pre-service 

teachers in developing lesson design models that support a more 

contemporary approach, for instance, by generating and iterating new 

ideas (Koh et al., 2015; Voogt et al., 2013b). The more recent update to 

the model highlights the situational and organizational aspects that 

teachers need to have knowledge of, in order to successfully apply 

TPACK in their work (Mishra, 2019). 

Viewing the TPACK framework together with concepts of sociocultural 

learning is another way to explain the interaction between the different 

parts of the model. The essence of the model is understanding how the 

three elements – content knowledge, pedagogical knowledge, and 

technological knowledge – come together. One can have mastery in all 

three areas, but the true potential of digital technologies in education is 

not realized until they merge. This could be viewed as achieving 

appropriation: it goes beyond knowing how to do or use something, or 

employing digital technologies for specific, limited activities or themes, 

and contributes towards a conceptualized understanding of the 21st 
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century learning culture. And in the true spirit of sociocultural learning, 

also Mishra and Koehler (2006) find it essential to develop such 

understanding in collaboration within the professional community.  

Many educators and researchers use TPACK as an instructional model in 

order to assist them in incorporating all three knowledge areas in one 

pedagogical approach, which is the optimal way of applying the model 

(Polly & Orrill, 2012; Urbina & Polly, 2017). However, despite the 

widespread applications of the framework, TPACK framework has been 

criticized for offering little practical and concrete indication and 

instruments on how to best develop and assess one’s TPACK and its 

applications (Hjukse et al., 2020; Voogt & Roblin, 2012).  

3.3.2  Professional  digital  competence 
 (PDC) framework  

A Norwegian framework and an important policy document, developed 

for The Norwegian Directorate for Education and Training, is 

Professional Digital Competence Framework for Teachers (Kelentrić et 

al., 2017). After the publication of the framework, more attention has 

been drawn to the possibilities, challenges and consequences of digital 

technologies in schools (Røkenes et al., 2022), and the framework will 

undergo a comprehensive review within the current calendar year. In this 

PDC framework, teacher’s role is seen as the key factor in facilitating 

learning of digitally competent pupils in the 21st century, and the 

framework aims to explain these different competence areas in detail. It 
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is divided into seven categories, which in the visualization are arranged 

in a circular formation to reflect their equal nature and role in the model.  

 

Figure 2. Visualization of the Professional Digital Competence 

Framework for Teachers (Kelentrić et al., 2017).  

 

The Subjects and basic skills category focuses on teacher’s 

understanding of how digital technologies change and expand the 

contents of subjects. This inevitably means that the teacher themselves 

must be digitally competent, be able to see potential, and keep up with 

and utilize different educational technologies to facilitate best possible 

21st century learning for their pupils. Pedagogy and subject didactics 

delves into the pedagogical practices and how something is being taught: 

planning, organizing, implementing, and evaluating in a technology-rich 

classroom requires a broad repertoire of working methods, as well as a 

clear understanding of aims, content, means, assessment, and pupils’ 

individual preconditions (Kelentrić et al., 2017).  
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While this entire framework focuses on the teacher and their role and 

digital competence, the category Leadership on learning processes 

highlights the role that a teacher carries in regard to classroom 

management – a highly relevant perspective, particularly for research 

question 1. Whereas Pedagogy and subject didactics concentrates on the 

actual means and practices in the classroom, Leadership of learning 

processes highlights the necessity of a teacher who understands how the 

digital learning arena is in a state of constant change and is able to 

manage it, challenge their own role and adapt to the changes. It also 

highlights the need for creativity, innovation and teachers who foster 

their pupils’ curiosity and desire to learn.  

The Interaction and communication part of the framework calls for a 

teacher who understands the potential and possibilities of digital 

technologies in interaction and communication and is particularly 

relevant for research question 3. It focuses on good relationships with 

and between pupils and developing a supportive sharing culture in a 

digital environment, where pupils can contribute in a variety of ways 

(Kelentrić et al., 2017).  

The category School in society highlights the role of digital technologies 

in today’s society and why it is important that the use of technologies in 

school reflects the needs of society (Kelentrić et al., 2017). The category 

Ethics in this framework refers not only to laws, rules, and guidelines 

that a teacher must be aware of, but also to personally exercising good 

judgement and influencing and contributing towards a healthy digital 
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environment and pupils’ own digital identity (Kelentrić et al., 2017). 

Being familiar with the signs of digital bullying and initiating ethical 

discussion and reflection is an important part of educating digitally 

competent citizens. 

Being a teacher in the 21st century requires a mindset that embraces an 

understanding of a teacher’s role that is dynamic, flexible, and a lifelong 

learning journey (Kereluik et al., 2013; van Laar et al., 2017). That is 

also what the final category in the PDC framework, Change and 

development, is all about. A digitally competent teacher, however, does 

not only concentrate on their own professional development but 

participates in and contributes towards a shared culture of teaching and 

learning in a digital environment in their professional community 

(Kereluik et al., 2013). Transferring existing competencies to new 

contexts, reflecting on old and new practices and staying up-to-date with 

recent, relevant research, steering documents and technological 

developments are all important dimensions of a teacher who has 

reconsidered their conventional views and embraces their role as a 21st 

century teacher (Kelentrić et al., 2017).  

3.4 21st century competences  

Over the past couple of decades, educational research and policy 

documents have discussed the importance of learning 21st century 

competences. Simply put, such competences are skill sets, abilities, and 

dispositions that have been identified to hold particular importance and 

relevance in the ever-so-digital 21st century (Ananiadou & Claro, 2009; 
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van Laar et al., 2017; Voogt & Roblin, 2012). In research, one can see 

the same concept framed and discussed in three different terms: 21st 

century skills (Mishra et al., 2013), 21st century competences (van de 

Oudeweetering & Voogt, 2018), and 21st century competencies (Voogt et 

al., 2013a). Ultimately, all discussion around these frameworks has a 

mutual goal and purpose: to better define and understand what pupils 

need to learn at school in order to be prepared for and able to participate 

in modern society. Oxford Learner’s Dictionaries (n.d.) defines skill, 

competence, and competency the same way: the ability to do something 

well. Cambridge Dictionary (n.d.) defines skill and competence the same 

way as Oxford Learner’s Dictionaries, but competency is defined as an 

important skill that is needed to do a job. Merriam-Webster (n.d.) defines 

the terms in several different ways, but competency stands out also in 

this dictionary as “specific area of competence”. Based on the definitions 

and how the terms are often used interchangeably in literature, one could 

conclude that skill and competence are more generic terms, while 

competency refers to a more advanced or specific skill or competence 

needed to perform a particular task. In this thesis, competence has been 

chosen as the primary term, as it has been argued that skills might refer 

to generic abilities with a focus on physical or cognitive attributes, while 

the term competence offers a better conceptualization by emphasizing 

the cognitive dispositions in varying contexts (van de Oudeweetering & 

Voogt, 2018). In other words, skills can be considered as specific abilities 

needed to perform particular tasks, while competences foster also a new 

kind of thinking and understanding (van de Oudeweetering & Voogt, 
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2018). Competencies, as mentioned, can be considered advanced and 

specific competences, which could suit the purpose of this study, 

especially when discussing mastering and appropriating digital 

technologies. However, in literature, this term is less common and may 

in some cases exclude important aspects of employing digital 

technologies in education.   

 

21st century competence frameworks are plentiful and their contents vary. 

Nevertheless, different meta-reviews and systematic overviews 

(Chalkiadaki, 2018; van de Oudeweetering & Voogt, 2018; Voogt & 

Roblin, 2012) recognize various similarities between different 

frameworks. In spite of different types of categorization and terminology, 

the vast majority of the frameworks converge on a common set of 

competences: communication, collaboration, digital competence, and 

social and/or cultural awareness (Chalkiadaki, 2018; van de 

Oudeweetering & Voogt, 2018; Voogt & Roblin, 2010, 2012). In 

addition, problem-solving, creativity and/or innovation, critical thinking, 

and productivity are considered highly relevant skills in the current era 

(Chalkiadaki, 2018; van de Oudeweetering & Voogt, 2018; Voogt & 

Roblin, 2010, 2012). In their synthesis, Van Laar et al. (2017) largely 

agree on the core competences in 21st century learning, but also identify 

contextual skills, which are needed to acquire and take advantage of the 

core competences. These skills – ethical awareness, flexibility, self-

direction, and lifelong learning – are equally important to the teachers 

and their students. Van Laar et al. (2017) also categorize cultural 
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awareness as a contextual skill, while in many other syntheses such 

competence is discussed under the core competences (Chalkiadaki, 2018; 

van de Oudeweetering & Voogt, 2018; Voogt & Roblin, 2012). This kind 

of categorization finds support from the synthesis of 21st century review 

by Kereluik et al. (2013) and the study of Mishra et al. (2013), despite 

the differences in categorization. Ethical awareness, empathy, flexibility, 

and self-direction are highlighted as a part of humanistic knowledge and 

meta knowledge, which are needed in the world. This is because although 

the aims of education have remained the same, how to get there has 

transformed drastically – largely due to the rapid technological advances 

in the society (Kereluik et al., 2013; Mishra et al., 2013; van de 

Oudeweetering & Voogt, 2018).  

The role digital technologies have in learning has been highlighted in 

much research, and additional studies and analyses among 21st century 

competences find that ICT, in many ways, is a true game-changer. While 

21st century competences are not solely digital skills, they are particularly 

significant in digital contexts (van de Oudeweetering & Voogt, 2018; van 

Laar et al., 2017). Flexible learning environments and inquiry-based 

approach to learning require pupils to develop strong skills in 

collaboration and communication, while having a firm grasp on self-

regulation and flexibility (Mishra et al., 2013; Mishra & Mehta, 2017). 

Critical thinking, foundational knowledge, and cultural and ethical 

awareness are essential  when evaluating information and what to do with 

it, and cultural and social competence in general have transformed in a 
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society that operates as much in digital as in physical environments 

(Kereluik et al., 2013; Mishra et al., 2013; Mishra & Mehta, 2017).  

Teacher’s role in the 21st century school can therefore differ significantly 

from the conventional role known from previous decades (Mishra et al., 

2013).   

3.5 To sum up 

When designing this study, it quickly became obvious that when 

attempting to paint a comprehensive picture of teacher’s role and the 

enactment of it in contemporary technology-rich learning environments, 

many relevant concepts converge. Sociocultural views on the theory of 

learning carry a lot of relevance in a Norwegian school context: the 

national curriculum highlights the importance of interaction and the 

collective nature of learning (Norwegian Ministry of Education and 

Research, 2019). Moreover, the sociocultural approach to learning can 

be considered very relevant when discussing the digital elements in 

education. Internalization of digital competences, particularly 

appropriation, is a prerequisite for sustainable development of digital 

competence (Colás-Bravo et al., 2019). Digital technologies can also be 

viewed as mediating artefacts when working towards 21st century 

competences (Colás-Bravo et al., 2019). These competences encompass 

a range of abilities and attitudes that have been recognized as highly 

significant and applicable in current society (Ananiadou & Claro, 2009; 

van Laar et al., 2017; Voogt & Roblin, 2012). In a school context, it is 

therefore vital to understand contemporary learning environments, which 
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in our time are characterized by different combinations of physical and 

digital learning arenas (Graham, 2006; Hrastinski, 2019). This requires 

teachers to possess dynamic and contemporary competences that enable 

them to optimize the use of digital technologies in their work and reflect 

on how the digitalization of schools influences their role. PDC is 

therefore a highly relevant concept when discussing the main topic of 

this thesis – despite the fact that it is not explicitly mentioned in the 

research questions.  
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4 Methodology  

4.1 Case study design  

The complexity of the phenomenon being investigated in this research 

project advised a qualitatively driven mixed methods study, where the 

data was collected by employing individual interviews, observation, 

focus group interviews and a survey. Due to these factors, a constructivist 

approach highlighting the interaction between individual experiences, 

ideas and environment was considered a relevant epistemological 

standpoint. While many methodologists provide valuable insights, 

definitions, and framings for case study research, in this study the 

epistemological commitments, definitions and design procedures derive 

mainly from those of Merriam (1998) and Stake (1995). Their 

constructivist approach to case study research with somewhat broad 

definitions, and especially Merriam’s education-related positionings, 

were found particularly relevant for the aims and purpose of this study. 

While case studies generally do not aim to confirm prior theories or 

develop new ones, they are often framed by theories or concepts from 

their own or other disciplines (Bryman, 2016). Immersing themselves in 

framework, which draws upon concepts, terminology, definitions, 

alternative models, theories, and prior research in general, a researcher 

generates the “problem” to study (Merriam, 1998). A selection of 

relevant research, as well as theoretical and conceptual framings, have 

been presented in chapters 2 and 3.  
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This case study was predominantly defined using Stake’s defining 

characteristics for qualitative research (p. 47-48): it is holistic, empirical, 

interpretive, and empathic. Firstly, this study is holistic, due to its overall 

goal to understand the interrelationship between the phenomenon – 

teacher’s role and the enactment of it – in its specific context, namely a 

Norwegian technology-rich leading edge primary school. These two 

elements – the teachers and the context – also make the bounded system 

that define and frame the case itself. Secondly, Stake (1995) points out 

that a qualitative case study is empirical. Field work is observation 

oriented in a natural context, where also informants’ own views and 

observations are heard. This leads to the third characteristic: case study 

research is interpretive. In this study, the researcher, indeed, carries a 

responsibility to not only record but interpret the events of the field. The 

research-subject interaction carries a crucial role, and as the data 

collection had an emphasis on semi-structured interviews and 

observation, the process resembled a dialogue at times, and allowed the 

researcher to complement the observation data when questions should 

arise. Finally, case study research is empathic. In this regard, the emic 

aspect is essential and highlights the experiences of the participants. This 

causes a progression based on not only the original design but also in 

response to the emerging data.   

4.1.1 Intrinsic case study design  

The aim of this study was to generate a holistic picture of how teachers 

generally perceive their role in a technology-rich primary school 

environment, and to investigate how using technology has influenced the 
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enactment of this role by observing their pedagogical practices. The case 

itself was an object of primary interest, and thus, the study was designed 

to follow the principles of an intrinsic case study (Stake, 1995). 

According to Stake (1995), this means that the case, rather than its 

outcomes, is dominant and of highest importance. Merriam (1998) refers 

to a similar design by pointing out that in interpretative case study 

approach, the interest is in the processes, context, and discoveries, rather 

than in the outcomes, variables, and confirmation. For the very same 

reason, field work in intrinsic case studies trumps the research questions, 

and this dynamic orientation may lead to making some changes to the 

initial research questions as the case develops (Hancock & Algozzine, 

2011). According to Stake (1995), in intrinsic case study design the case 

is pre-selected and the carrying power of the study, and what we learn 

from the case, may not always be what we thought we would learn from 

the case. Despite the many differences in their framings and definitions 

regarding case study research in general, Stake (1995) and Yin (2018) 

both find that as long as research questions change to a desired direction, 

such flexibility can be considered as a strength in a case study, provided 

that the main issue or phenomenon remains unchanged. In this case 

study, the main research question, “How does the use of digital 

technologies influence primary school teachers’ perceptions of their role 

and its enactment in their pedagogical practices in a technology-rich 

primary school classroom?”, has for the most part remained unchanged 

throughout the process – only the wording has been adjusted for 

accuracy. However, the sub-questions – or what Yin (2018) calls subunits 

– have been developed and refined before and during data collection and 

analysis, to have a more specific, rather than generic, approach to the 
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theme. These sub-questions are closely linked to the main research 

question and the theoretical framework but investigate some of the 

central themes within sociocultural learning and educational 

technologies more closely.   

The case in this study – teachers’ perceptions and enactment in this 

particular technology-rich school – is a complex one. Although this study 

focuses on teachers’ perceptions and practices, it is impossible to 

investigate this meso level without taking also micro and macro levels – 

pupils and school leadership – into account, as they are intertwined and 

impossible to be investigated separate from one another. Therefore, the 

research questions were defined, but left open enough, so that one could 

be prepared for findings that were not taken into account during the 

design phase. At the same time, the intertwined and dynamic processes 

offered unique perspectives to the case, complemented with the teachers’ 

own narratives. Such descriptions of the design support the choice of an 

intrinsic approach: the aim to learn from this particular case, and its 

unique context, without the ambition to generalize but rather produce 

descriptions and interpretations that can expand or refine our existing 

knowledge (Merriam, 1998; Stake, 1995). Thomas (2011) introduces the 

concept of exemplary knowledge – not as an example of the general or 

the ideal, but a representation and understanding of knowledge in a 

specific context. Such aspiration is particularly suitable for an intrinsic 

case study, and supports the ambitions set for this research project.  
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4.2 Mixed methods design  

A mixed methods approach has become an increasingly applied research 

design over the past years (Creswell & Guetterman, 2021). The purposes 

of mixed methods design are many, but it is largely used to provide a 

broader perspective and results from the research data. While qualitative 

data often gives a more complex in-depth understanding of a 

phenomenon, quantitative data can help assess patterns and frequencies, 

as well as offer perspectives unattainable through qualitative research 

methods (Creswell & Guetterman, 2021).  

In this case study, a mixed methods approach was chosen for a variety of 

reasons. While the study relies heavily on qualitative data, introducing a 

quantitative element has its advantages. Firstly, a larger sample size 

offers confirmation, validation, and credibility to qualitative results 

collected from a smaller sample (Bryman, 2016; Creswell & Guetterman, 

2021; Fetters et al., 2013; Hesse-Biber et al., 2015). While external 

generalization was never an aim in this intrinsic case study, internal 

generalization could offer a broader understanding of the collective 

processes and practices that had led to the individual teachers’ 

perceptions (Maxwell, 2013, 2021). Secondly, combining these two 

designs could also contribute towards offsetting the strengths and 

weaknesses of each approach, and this way, help obtain a sample that is 

more representative of the case (Bryman, 2016; Hesse-Biber et al., 2015). 

For instance, interviews and observations were necessary for a deep, 

nuanced, and complex understanding of the case, but the fact that the 

principal of the school chose the sample for interviews and observations 

could be seen as a threat to the validity of the data. What if they purposely 
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picked teachers who can be considered innovators or early adopters 

(Rogers, 1995), and who would not represent the wider scope of the 

school’s values and practices? Executing a survey collecting data from 

all teachers in the school addressed this issue and thus, the mixed 

methods approach helped both validate and expand the findings of the 

study (Fetters et al., 2013). Thirdly, the quantitative element offered 

perspectives that were unattainable through interviews and observations 

(Bryman, 2016; Hesse-Biber et al., 2015). In this case, the seven teachers 

who were interviewed and observed, for the most part, represented the 

part of the teacher population with higher formal training in PDC: six out 

of seven informants had either completed or were in the process of 

attaining 30 ECTS points in higher education regarding PDC. In the 

survey, it was possible to study the perceptions of those with and without 

this additional PDC training, seek patterns, and make comparisons. As 

qualitative data collection was executed and tentatively analysed first in 

this sequential approach, quantitative data collection could also be used 

to explain and extend results gained from the qualitative data.  

This study is qualitatively driven, and the role of the quantitative data is 

first and foremost to reinforce, expand, and reveal discordance in 

qualitative data. A qualitatively driven mixed methods study in its 

simplest model could look like this:  

QUAL > quan  

When discussing the integration of multiple data sets and forms in a 

complex case study where the goal is to provide comprehensive and 

holistic descriptions and understanding of the case, achieving coherence 

is an integral and simultaneously a challenging task (Fetters et al., 2013; 
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Merriam, 1998; Stake, 1995). In this study, this issue was addressed with 

a cumulative data collection process, where each step built on the 

previous step:  

QUAL > QUAL > QUAL > quan  

This design is described in more detail in the following visualization:   

 

Figure 3: Exploratory sequential mixed methods design in this study. 

 

This exploratory sequential design (Bryman, 2016; Creswell &  

Guetterman, 2021) begins with collecting qualitative data to truly explore 

the complexities of the phenomenon. Creswell and Guetterman (2021, p. 

605) state that in an exploratory sequential design the researcher  

1. First explores qualitatively, in order to determine which 

questions to ask and who to ask in the quantitative part of the 

data collection.  

2. Emphasizes the qualitative data in a broader, over-arching 

question and/or discusses the qualitative results in more detail 

than the quantitative.  
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3. A sequential process where qualitative data is being collected 

first from a smaller number of participants, followed by a 

quantitative data collection with a larger sample.  

4. Plans on the quantitative data to explain or build on the initial 

qualitative findings.  

  

To gain comprehensive, in-depth results that support and honour the 

intrinsic case study design, the goal was to achieve integration of data 

through embedding (Fetters et al., 2013). Qualitative data collection 

begun with individual teacher interviews, followed by observations and 

finally, focus group interviews. In this cumulative process, each part of 

the data collection built on the previous steps. After collecting qualitative 

data from all seven informants, several months were spent on thoroughly 

analysing this data. Based on the qualitative data analysis, a survey was 

designed to provide answers to questions that emerged from qualitative 

data, to validate and complement some of the qualitative findings, and to 

make comparisons between groups (e.g. grade levels and teachers with 

and without higher education training in PDC). At the end, thematic 

analysis principles were used to draw all data together and merge 

qualitative and quantitative findings thematically for further analyses 

(Bryman, 2016; Fetters et al., 2013) (explained in more detail in chapter 

4.4). The sample size in the survey was larger than in the qualitative part 

of the study, but the results nevertheless are discussed to a smaller extent 

than results from qualitative data collection, due to the aspirations of 

gaining nuanced and descriptive understanding of the case. When 

reporting the results, integration of qualitative and quantitative data was 

achieved in a weaving approach (Fetters et al., 2013) that utilized the 
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categories from thematic analysis, as the results were, indeed, weaved 

together in a series of reports – in this case academic articles.  

4.3 Data collection  

Data collection for this study was executed in 2020 – the very year when 

the COVID-19 outbreak paralyzed the world. In Norway, all schools 

closed their doors for months, starting March 12, 2020, and once opened 

again, the teachers and pupils had to follow strict restrictions throughout 

the day. From a research point of view, being able to complete the field 

work only a couple of weeks before the schools shut down was incredibly 

fortunate. However, the pandemic delayed the execution of the survey, 

as the teachers had no capacity for any kind of extra work, nor was it fair 

to cause them any additional stress at a time when they were already 

working beyond their ordinary capacity. Later that year, they were so 

tired of answering surveys regarding teaching during the pandemic that 

it was decided to wait a few months, in order to have potentially collect 

a higher amount of completed surveys. Additionally,  staff absences due 

to the pandemic provided some challenges regarding the survey, but in 

December of 2022, the survey was shared with all the teachers on duty 

at the time, and all 19 teachers and one member of staff with joined 

responsibilities in teaching and administration submitted their answers.  

4.3.1 Sample and instruments  

Triangulation was used to increase validity and reliability when 

analysing and interpreting the results. Due to the nature of this case study, 

it served the purpose to apply the principles of purposeful sampling 

(Bryman, 2016; Maxwell, 2009) and so, the data was collected in a 
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primary school in which the teachers had received substantial training in 

PDC and had access to a wide array of educational technologies, such as 

one-to-one devices for all staff and pupils, a variety of robotics, 

minicomputers, miniature drones, a podcast studio and more. Purposeful 

sampling was chosen with the goal of avoiding repeating similar results 

from other studies where the data was collected in “ordinary” schools, 

and to look for exemplary knowledge (Thomas, 2011) that would provide 

descriptions from this particular leading-edge school. It is important to 

highlight that the study does not attempt to offer generalizations, 

descriptions of “average” teachers, or best practices. 

 

4.3.1.1 Individual research interviews  

Individual research interviews are usually executed to understand the 

subjects’ views, experiences and perspectives better (Bryman, 2016;  

Merriam & Tisdell, 2015). In this study, where teachers’ own perceptions 

of their role and practices are in focus, individual interviews were found 

a natural choice for allowing the teachers voice their thoughts before 

observing them in action. The first completed data collection step 

consisted of seven individual interviews, ranging from 35 to 45 minutes 

and following a semi-structured interview guide, consisting of questions 

revolving around the teachers’ role and practices (see appendix 4).  The 

informants were teachers teaching grades 1 and 5. These interviews were 

conducted in order to map out how the teachers themselves perceived the 

influence of digital technologies in their role and pedagogical practices. 

Teachers who took part in the interviews had been working in education 

for varying lengths of time: while the most novice member of the staff 
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had a little over five years of work experience behind them, the most 

experienced one had worked in education for 35 years. They were all 

well acquainted with educational technologies and used them in a variety 

of ways in their everyday pedagogical work. An abductive design, which 

simultaneously sought to confirm and discover data (Kennedy & 

Thornberg, 2018), enabled a semi-structured interview format where it 

was possible 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 is social desirability: that the informants can 

present somewhat deceptive data by providing answers based on their 

assumptions of what the interviewer wants to hear or describing 

situations that rather reflect their intentions than actual practices 

(Bryman, 2016; Creswell & Guetterman, 2021). To address this 

disadvantage, and to gain nuanced exemplary data about the enactment 

of the teacher’s role, the interviewees were observed for a duration of 

approximately four weeks.   

4.3.1.2 Observation  

The second completed step of the data collection was observation, to 

attain more knowledge about how the role perceptions were enacted in 

practice. Altogether, 56 lessons were observed (3515 minutes in total) 

over the course of approximately four weeks. 22 observations were 

conducted on grade 1 and 34 on grade 5. The observations were based on 

Merriam and Tisdell’s checklist (2015, pp. 140–141) of things to 

observe:  
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1. The physical setting: such as context, physical environment, 

design and purpose of the physical setting, allocation of space 

and resources.  

2. The participants. Such as who is in the scene, roles, how many 

people, relevant characteristics and expectations to the 

participants.  

3. Activities and interactions: Such as what is going on, is there a 

definable sequence of activities, people’s interaction with the 

activity and each other, connection between people and 

activities, norms and rules, typical or unusual and duration.  

4. Conversation: Such as contents, who speaks and who listens (In 

this study, conversations were not audio recorded during the 

observation period).  

5. Subtle factors: Such as informal and unplanned activities, 

nonverbal symbolic and connotative meaning, unobtrusive 

measures and notion of what is not happening.   

6. Researcher’s own behaviour: Such as role, actions and 

influence to the scene.  

A semi-structured observation guide was built on some of the defining 

frameworks and concepts presented in chapters 2 and 3, as well as  the 

above-mentioned aspects of Merriam and Tisdell (2015) (see appendix 

5). Observation data could confirm or challenge the interviewees initial 

replies. It was also used to exemplify and to get a more in-depth 

understanding of the information the participants provided in the 

interviews.  
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4.3.1.3 Focus group interviews  

Focus group interviews were carried out for two purposes: firstly, to 

obtain information regarding the school’s resources and philosophy 

regarding technology, teaching and learning in general. To gain a 

foundational understanding of these aspects, the very first focus group 

interview was carried out with the school’s development team (three 

members of the school leadership and a teacher member). In this 

interview, it was of primary interest to not only acquire information about 

the resources and views but to find out how individuals discuss the matter 

as a group, building up an understanding from the interaction between 

the group members (Bryman, 2016). The interview guide used in this 

focus group interview was the same one applied in individual interviews 

(appendix 6).   

Secondly, focus group interviews with teachers were conducted to gain 

more in-depth information and understanding of the individual interview 

and observation data. The interview guide was built around tentative 

findings and discussions from individual interviews and observation (see 

appendices 7 and 8), and 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 individual interviews 

and observation data. A 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 

pedagogical practices in technology-rich environments (Bryman, 2016; 
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Creswell & Guetterman, 2021). Focus group interviews also helped in 

avoiding misinterpretations regarding the observation and in validating 

previously collected data from individual interviews and observation 

through confirmation and elaboration.   

4.3.1.4 Survey  

While this study was mainly of a qualitative nature, a survey was 

administered after a tentative analysis of all qualitative data. Its purpose 

was to verify or reject interpretations and conclusions drawn from of the 

data and to obtain a more representative sample of the data (Hesse-Biber 

et al., 2015; Maxwell, 2010). While some scientists reject the quantitative 

elements in social studies and education research, claiming that a 

quantitative approach fails to grasp some of the important human aspects, 

others support its role in providing a better understanding of the research 

topic (Creswell & Guetterman, 2021; Ringdal, 2013). Not only can a 

mixed methods approach confirm a conclusion, but it can also add 

alternative perspectives to the data (Greene, 2007).  

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 survey consisted of 56 

questions (appendix 9). Five of these questions were administered to 

obtain more knowledge about the participant demographics, and nine of 

the questions were open-ended, allowing the informants to comment 

freely or elaborate on their other answers. The main part of the 

questionnaire consisted of 42 questions where the informants reflected 
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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. These scales were converted into 

numeric values in the analysis as follows:  

  1  2  3  4  5  
Reflecting  on 

beliefs  
Strongly 
disagreed  

Somewhat 
disagree  

Not agreeing 
or disagreeing  

Somewhat 
agreeing  

Strongly 
agreeing  

Reflecting on 
practices and 
experiences  

To a very 
small extent  

To a small 
extent  

To some 
extent  

To a great 
extent  

To a very 
great extent  

Table 1. Conversion of the scales used in the survey.   

4.4 Data analysis  

A simultaneous analysis and collection of data was used during the 

project, which allowed different parts of data collection to inform the 

choices regarding the subsequent steps (Merriam, 1998). Such approach 

to the analysis is both relevant and necessary in a case study with 

constructive epistemological commitments and holistic perspectives as 

some of the foundational characteristics (Merriam, 1998; Stake, 1995). 

The analyses of the qualitative data were organized following the main 

principles of thematic analysis (Bryman, 2016) – or codes, according to 

Stake (1995) and Saldaña (2021). Multiple examples of the coding 

processes can be viewed in the three articles and appendices. Some of 

the codes were preselected and organized employing a conceptual 

framework, while some were based on findings that emerged during the 

process (Stake, 1998, loc 1943; Bryman, 2016). Stake (1995) finds it 

essential to establish such new codes especially when working on the 
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most pivotal data, as new aspects may surprise the researcher and offer 

important information about behaviour, issue or context. In this study, for 

instance multimodality was a perspective that unexpectedly surfaced in 

different contexts, such as communication and differentiated instruction, 

and was an element that had been overlooked prior to the data collection. 

When searching for new themes, categories of Ryan and Bernard (2003) 

were employed. They recommend that one looks for:   

1. Repetition, i.e. topis and perspectives that recur  

2. Indigenous typologies and categories, i.e. local expressions used 

in a familiar or unfamiliar way  

3. Metaphors and analogies, i.e. the ways in which the interviewees 

represent their thoughts  

4. Transitions, i.e. how topics shift in transcripts and other material  

5. Similarities and differences, i.e. exploring how interviewees 

might discuss topics in a different ways or how they themselves 

differ from each other  

6. Linguistic connectors, i.e. looking into how the informants 

express causal connections (for example ‘because’ or ‘since’)  

7. Missing data, i.e. reflecting on what’s not there  

8. Theory-related matter, i.e. using scientific concepts as a source 

for themes  

Repetition is the most commonly used criterion in general (Stake, 1996; 

Bryman, 2016) and was also utilized in this study, particularly when 

doing the first and second cycles of coding. Following Saldaña’s (2021) 

cycles of coding and analysis, theming the interview data in preselected 
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categories was employed as the interviews were transcribed, in order to 

advise possible edits in the observation guide. During the observation 

period, notes were coded according to these first cycle categories, and 

the combined data informed the development of a focus group interview 

guide. Focus group interview data was coded similarly with individual 

interviews, and once all data was coded initially, the second cycle of 

coding pulled the data together for a more meaningful, coherent analysis. 

At this point, also new categories were derived from the data. In this 

phase, other points from Ryan and Bernard (2003) were given more 

attention, albeit some of their notions (particularly transitions and 

linguistic connectors) were little applied.  

The survey responses were analysed using basic descriptive statistics 

such as mean, median, and range, due to the small sample size. 

Specifically, the mean score was calculated to represent the average 

response on the five-point scale, and often provided a rather descriptive 

overall summary of the informants’ responses, as in many questions 

rather little variation was detected. The range was calculated to show the 

spread of responses across the scale. Additionally, the median score was 

calculated to represent the midpoint of the distribution and was 

particularly useful in questions with a larger range, as it is less affected 

by extreme values than the mean. 

4.5 Research quality  

Case study research approach has often been criticized for lack of rigour 

and generalizability (Flyvbjerg, 2006). Qualitative scientists in general 

often find themselves defending their method: its fluidity, flexibility, and 
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researcher’s role, and a broad range of written reports occasionally bring 

up the question of its reliability and validity. Amongst qualitative 

researchers, those who have chosen case study as their method often find 

themselves defending their choice of approach more than others. A 

conventional way of looking at case studies is that they work as examples 

or grounds for forming a hypothesis, but without true scientific value 

(Flyvjberg, 2006). Campbell and Stanley (1966, pp. 6–7) went as far as 

claiming that “such studies have such a total absence of control as to be 

of almost no scientific value---”. However, there is a reason why case 

study has held its position in the world of academia and science. Yin 

(2018), for example, points out that there are situations when case study 

method surpasses other methods: if the research topic is a contemporary 

phenomenon or if you ask how or why rather than what, case study is 

probably able to provide you most valuable knowledge. Stake (1995) and 

Merriam (1998) find that case study is usually chosen because of the 

researcher’s interest in insight and interpretation, rather than for testing 

a hypothesis or generalizing findings.   

Bryman (1984, p. 75) writes that one of the great difficulties that arises 

when divergences between quantitative and qualitative studies are being 

discussed is that their philosophical and technical aspects are being 

treated simultaneously and occasionally confused. Generally, however, 

reliability, validity and ethics are considered as criteria for quality 

research designs (Merriam, 1998; Bryman, 2016; Yin, 2018), but how 

they are realized in different designs vary.   

In this study, it is the intrinsic interest to the case that sparked the research 

project and advised the design and method of the study.   
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4.5.1 Reliability in case study  
Reliability in case study is a complex issue. While reliability generally is 

identified as one of the main characteristics in quality research (Bryman, 

2016; Creswell & Guetterman, 2021; Merriam & Tisdell, 2015), some 

researchers find that reliability in case study is a somewhat superfluous 

expectation (Thomas, 2021). Thomas (2021, p. 68) claims that as case 

study inquiry comes with no expectations of attaining the same results 

should the study be repeated in a different context, the expectation of 

reliability drops out. Merriam and Tisdell (2015) also find the traditional 

definition and demand of reliability problematic when human behaviour 

is being studied through qualitative designs. As human behaviour is 

never static, repeating the study and expecting the same results is never 

reasonable (Merriam, 1998). Even repeating the study in the same 

context with same subjects would likely produce different results, as 

human behaviour, beliefs, attitudes, and actions are of dynamic nature. 

Thus, it would be unreasonable to expect, for example, the observed 

lessons to be identical, despite identical design and lesson plans.   

Yin (2018) suggests than even though replicability in case study research 

is rarely – if ever – the goal, it is still important to reflect over the 

principle itself. When studying human subjects, this would mean 

documenting the procedures rigorously (Yin, 2018). Merriam and Tisdell 

(2015) find that this can best be realized by paying careful attention to 

the conceptualization of the study, as well as the way in which the data 

has been collected, analyzed, and interpreted. In this thesis, these aspects 

have been documented above in order to increase transparency and 

rigour. While rigour in case study design may look somewhat different 
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than in quantitative studies, it is still an important factor in research 

quality, and reliability is a part of it (Flyvbjerg, 2006).  

 

4.5.2 Validity   

Validity in general refers to the question if the research measures what it 

is intended to measure and if the results reflect what they were intended 

to reflect (Bryman, 2016; Merriam & Tisdell, 2015). In Maxwell’s (2013, 

p.5) interactive model of research design, validity is seen as one of the 

main components of a research project, together with goals, research 

questions, conceptual framework, and methods. Validity of research has 

many dimensions: measurement validity, ecological validity, internal 

validity, and external validity (Bryman, 2015, p. 62). Aspects of 

measurement validity – which is very closely linked to construct validity 

(Yin, 2018) – have already been discussed earlier in the method chapter 

when justifying case study as a method and the used instruments as 

means of measurement (see 4.1. and 4.2). Ecological validity is briefly 

discussed in the context of external validity and generalizability (see 

4.5.3).   

Internal validity, in simple terms, is related to how well the research 

findings represent the reality (Merriam & Tisdell, 2015). It represents the 

part of the validity that reflects trustworthiness of causal relationships, 

and which are not due to methodological errors (Bryman, 2016). As the 

researcher in qualitative research has a crucial role in analysing and 

interpreting the results, reflexivity is an important element of internal 

validity (Bryman, 2016; Merriam & Tisdell, 2015; Olmos-Vega et al., 
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2022). It spans from the personal stance discussed in chapter 1.4 to 

methodological and contextual perspectives, which inform the use of 

methods. This entails critically considering the social context, the 

research paradigm, and the options that they offer (Olmos-Vega et al., 

2022).   

A variety of validity threats – alternative conceptualization of 

interpretations and conclusions – can be identified in qualitative 

research, as no method can completely assure that validity has been 

gained: it depends on the relationship between the reality and 

researcher’s conclusions (Maxwell, 2013, p. 121). When studying 

people, their perceptions, practices, and interactions, such validity threats 

are often related to “the people factor” (Cresswell & Guetterman, 2021). 

Likewise, in this study, bias, reactivity, and selection of a sample 

presented the three main validity threats. Researcher bias is a validity 

threat always present in qualitative research, as it is the researcher’s job 

to interpret results and draw conclusions (Maxwell, 2013). In this 

context, critique about researchers using qualitative research to verify 

their preconceived notions is not new, particularly when discussing case 

study approach (Flyvbjerg, 2006). However, such critique can often 

reflect lack of knowledge regarding case study, as case study approach 

has its own rigour which perhaps cannot be characterized similarly as in 

other research, but nevertheless, is equally strict (Flyvbjerg, 2006). 

Morgan (2014) finds that following factors increase validity and decrease 

bias:  

• Consistency within all the detected evidence   
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• Coherence within the elements, i.e., how all the “bits and pieces” 

fit together  

• Credibility of the explanation  

According to Morgan (2014), it is these factors together that do not only 

validate the results but that, in fact, are the results, and as they are 

intertwined, we need to investigate and report the case as a whole, instead 

of focusing on some aspects and leaving other observations and findings 

out. In this study, consistency was created by using triangulation, as well 

as the same categories (codes) throughout the data collection and 

analysis, which derived from relevant policy documents, frameworks, 

and previous research. Coherence became more obvious during the 

coding process, as data could be coded in several categories, and 

therefore, finding out which “bits and pieces” go together became more 

visible.   

Finally, credibility of explanation – and alternative explanations – were 

considered when drawing conclusions. For example, collaborative 

learning approach was very different between grade levels 1 and 5: grade 

1 teachers demonstrated more structure in their collective work 

instruction, such as guidance in taking turns in talking and listening and 

how to contribute rather evenly. Grade 5 teachers had less structure and 

established practices in their instruction of working collectively, and the 

quality of collaboration varied greatly from group to group. Grade 1 

teachers reported that they discuss and practice collaboration on a regular 

basis, and indeed, such practices were observed during many lessons 

during which collective learning methods were employed. Grade 5 

teachers had a more reactive approach and were observed using 
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significantly less instruction time on guiding their pupils in 

collaboration, and their interview data also implied that while they 

valued collaboration as a pedagogical method and employed it to a great 

extent, they spent relatively little time in proactively guiding their pupils 

in collaborative practices in context with other curricular activities. The 

most credible explanation here is that because grade 1 teachers dedicate 

more instruction time in discussing, modelling, and practicing organized 

forms of collaboration, collective learning flowed more smootly in grade 

1 than in grade 5, where teachers did not allocate much instruction time 

to facilitating organized collaboration practices. Alternative explanations 

might include relevant considerations, for example, about how the 

pupils’ age or teachers’ competence influenced collaborative learning 

practices, but nevertheless, it can be argued that the most credible 

explanation is that more time dedicated to collaboration instruction had 

led to more effective collaboration practices.  

Reactivity, the researcher’s influence on the settings and individuals 

studied (Bryman, 206), was another validity threat in this study. The 

informants who were interviewed and observed knew about the 

researcher’s background as a teacher and that the research project was 

administrated as a part of a PhD study. This added the risk of social 

desirability – the teachers providing “textbook answers” in the 

interviews, whether they reflected their actual practices in reality or not 

–  and “showcasing” practices that differed from their everyday practices 

during the observation period. This validity thread was addressed by 

executing a cumulative data collection process over time, and the four-

week long observation process was executed to ensure observation of 
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ordinary everyday practices instead of selected lessons of extraordinary 

technology use. As for sample selection, teachers who choose to 

participate in a study where their perceptions and practices regarding a 

new phenomenon are of primary interest tend to be somewhat more 

motivated and willing to “showcase” their competence than those at a 

more emerging level. In this study, this was not found to be a major 

threat, as one of the premises for the research project was to study 

teachers at a leading edge school with more competence within PDC than 

an average primary school teacher in Norway. Acknowledging the 

heterogeneity among the staff in this school was nevertheless an 

important aspect of validity, and the survey conducted to round up the 

data collection process functioned to address this validity threat.   

 

4.5.3 Generalizability – or the lack of it  

External validity of research refers to the concern of whether the results 

can be generalized beyond the context in which it was conducted 

(Bryman, 2015). A conventional way of viewing knowledge is that there 

is a universal theory that can be applied, and generalizations can be 

derived from that theory (Flyvbjerg, 2006). However, when studying 

human actions and affairs, it is not possible to find universal theories that 

would apply in all cases (Flyvbjerg, 2006; Thomas, 2011). A case study 

can provide knowledge that is much more relevant for the context than 

an attempt to find a predicative theory. Many case study experts, such as 

Stake (1995), Merriam (1998) and Yin (2018), defend the role of case 

study and the value of the knowledge gained from case study approach 
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as a method that is exploratory but also descriptive and a source for 

nuanced knowledge that, in many contexts, can be even more valuable 

than a generalized knowledge. Theoretical, generalizable knowledge has 

its place as a foundation on which such nuanced knowledge builds on. 

Flyvbjerg (2006), however, points out that using case study as a design 

and method doesn’t automatically mean that the knowledge obtained 

isn’t generalizable – it depends on how one understands the concept of 

generalizability.   

Stake (1995) argues that while case studies focus on interpretation of 

what is relevant in a certain bounded system (case), generalizations can 

be found also in case study research. While findings from a single case 

study hardly can represent a wider sample from the field, they can modify 

existing generalizations (Stake, 1995). Instead of offering new theory or 

new generalizations, findings from case studies can modify existing 

generalizations for example by refining and expanding them. In a similar 

context, Maxwell (2021) highlights the importance of knowing the 

difference between internal and external generalizability: 

generalizability does not stand for transferability from one context to 

another alone – it can also mean transferability within specific settings 

or groups. Together with the arguments of Thomas (2011), Stake (1995), 

and Flyvbjerg (2006), Maxwell’s (2021) conclusion of generalizability 

supports a view of opportunities for generalizability existing also in case 

study designs investigating in the field of social sciences. However, how 

generalizability is defined and conceptualized in qualitative studies is the 

key factor.  
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Delmar (2010) investigates the epistemological and ontological aspects 

of generalizability and what it means in qualitative research in general. 

Traditionally, replicability and applicability characterize a generalizable 

study, and replicability in particular has been viewed as a central 

scientific requirement. However, studies where human affairs are being 

studied cannot be repeated under the exact same conditions (Morgan, 

2014). Therefore, rather than simply considering the criteria for 

generalizability, Delmar (2010) urges academics to place themselves in 

the scientific field and think about the significance of their study. Is the 

significance a universal theory, or is it something more particular? This 

is closely linked to the concept of ecological validity; in other words: are 

the results applicable in real life and to what extent (Bryman, 2016)? 

Qualitative research in general has the potential to develop from its own 

premises and needs, and instead of aiming blindly towards 

generalizability – or at least what it means in quantitative research – 

asking questions and finding the significance of the study that should be 

unique and typical at the same time is central (Delmar, 2010). Thomas  

(2011) finds that in social sciences, the “general” is, in fact, often 

uninteresting from the research point of view, and thus, he highlights the 

role of phronesis instead of theory. In this study, the choice of design – 

intrinsic case study – reflects these aspirations, and seeks to look for 

exemplary knowledge (Thomas, 2011) instead of generic or 

generalizable knowledge.  

Flyvbjerg (2006) finds that the concept of generalizability is often 

overvalued, while the force of example is undervalued. This is supported 

also in Gadamer’s (1975) definitions of knowledge. His viewpoints 
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derive more from hermeneutics, and he believes that every small 

experiment takes us closer to the truth in a broader picture. In that regard, 

one case study alone can be an important factor in forming broader 

knowledge of what we know about the world, and each case study lays 

ground for the next case study, which together add on to knowledge and 

our understanding of the world (Gadamer, 1975). To extend this, 

Thomas’ (2011) concept of exemplary knowledge can support internal 

generalizability (Maxwell, 2021) and help us expand and refine existing 

generalizations (Stake, 1995).  

In summary, qualitative and quantitative research often set different goals 

and aims to define different types of knowledge. Therefore, what 

generalizability means in quantitative research is not necessarily what it 

means in qualitative research. Additionally, the aspirations regarding 

generalizability in social sciences are not the same as in natural sciences 

because of the need to consider the ratio of typical and unique. When 

establishing a case study, the researcher is often leaning more towards 

the unique than the typical and thus, external generalizability is less in 

demand (Stake, 1995). In the context of this case study, when finding out 

how technology-rich environments can influence teachers’ perceptions 

of their role and how their pedagogical practices reflect the enactment of 

this role, the informants who were interviewed and observed were 

employed in a school that is considered a pioneer in the field and where 

resources enforcing the use of digital technologies were prioritized over 

many other important issues and aspects. The context of the school is 

unique, and while other schools can learn from this case, it is impossible 

to draw a universal theory or even generalize to a lesser extent, as each 
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school, its staff, pupils, resources, and other preconditions differ from 

each other. However, this study can make other types of contributions: it 

can offer a more nuanced and indepth descriptions of this particular case 

in this particular context, which in turn can help question, expand, and 

refine our current understanding of how digital technologies influence 

teacher’s role and how pedagogical practices reflect the enactment of this 

role. Therefore, it is easy to join for example Flyvbjerg’s (2006) and 

Thomas’ (2011) arguments regarding the value of exemplification, rather 

than blatantly speculate on which generalizations or theory could be 

drawn or confirmed from the results of this study.   

4.6 Ethical considerations  

The European Code of Conduct for Research (ALLEA, 2017) bases its 

principles on four main values: reliability, honesty, respect, and 

accountability. In this study, these aspects were considered in multiple 

ways. Reliability refers to the quality of research, which was discussed 

in chapter 4.4, together with aspects of honesty, such as bias and 

credibility. When discussing accountability, The European Code of 

Conduct for Research Integrity mentions specifically following through 

with the project from the aspiring idea to the publication. This entire 

thesis stands for the accountability part: since the beginning of the 

project, three articles have been published and this thesis as whole has 

been composed to explain the process, research findings and the 

significance of the study.   

Respect for colleagues and research participants comes in many forms, 

and in this study, this respect was shown particularly through careful 
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ethical considerations. Procedural ethics (Guillemin & Gillam, 2004) 

were applied in multiple ways. After the design of the research project 

was in place, it was sent to the Norwegian Centre of Research Data 

(NSD) to be approved. Their approval can be viewed in Appendix 15. All 

participants who were interviewed or observed signed a written consent 

form (Appendix 2). A template provided by Norwegian Centre for 

Research Data was used to inform the participants before they signed the 

consent form (Appendix 1). The description of the project was written to 

reflect the reality as well as possible: the importance of the study was not 

heightened, and while the description of the study was brief, it was as to-

the-point as possible. All data was anonymized already during data 

collection. Audio files were saved in secure location after transcription 

and all publications (articles I, II and III) were written with respect for 

the informants’ anonymity.   

Ethics-in-practice is an equally important dimension of ethics in 

research, and it is also the dimension that a researcher, after getting 

procedural formalities in place, meets more often in their day-to-day 

practices when collecting and analysing data. This concerns the need to 

make important ethical decisions based on what Guillemin & Gillam 

(2004) call ethically important moments. These are ethical aspects and 

dilemmas that often are difficult to foresee and usually are not addressed 

in research applications Nevertheless, they are important ethical 

considerations, during which the researcher needs to make a decision 

regarding an ethical consideration which can require an immediate 

decision or a decision regarding publishing. Komesaroff (1995) finds 

microethics to be an important aspect of ethics-in-practice: ethics is not 
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only about dramatic questions or dilemmas, but about what happens in 

everyday interaction. These create the ethically important moments, big 

and small, which need to be evaluated every step of the research process. 

In this project, ethics-in-practice was most relevant when making 

decisions about publication: how much about the school and participants 

can be revealed, in order to comprehensively and truthfully report about 

the findings, while still maintaining the anonymity and integrity of the 

informants? The pioneer role of the school and its staff, with leading edge 

technology and high level of professional digital competence, makes the 

school recognizable for those who have knowledge about the school. In 

writing, it meant that a certain level of ethics-in-practice needed to be 

practiced at all times, because while there were no dramatic revelations 

or dilemmas, there were many ethically important moments which had 

to be considered. Thankfully, the informants, who were both interviewed 

and observed, were very open and honest about their role and practices: 

while it seems safe to say that they possessed higher level of digital 

competence than a typical teacher in Norwegian public schools, they also 

acknowledged that they were not “ready”:  there are always more things 

to learn and  space for more professional growth. Therefore they, together 

with the school leader, also accepted and even welcomed critical aspects 

of the study.  Some of the results were shared with the school leader 

before publishing, and some of the results were shared after the 

publication. 
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5 Summary and discussion  

5.1 Summary of articles  

As a part of this doctoral thesis, three manuscripts were written and 

published covering the main themes (research questions) and findings of 

the study. The first one was co-authored by all three supervisors and 

focused on teacher’s role and classroom management in particular. The 

second article was co-authored by the main supervisor and highlighted 

differentiated instruction and other inclusive aspects.  The final article 

had no co-authors. Communication and collaboration in technology-rich 

learning arenas were investigated in greater detail in this article.  

5.1.1 Article I summary  

The first article of the thesis had a specific focus on teachers’ 

understanding of their role and how it was reflected in their choices and 

actions. The research question for the first article was:   

How does the use of digital technologies influence teachers’ perceptions 

of their role and pedagogical practices in terms of classroom 

management in a technology-rich primary school classroom?  

The data used for this article draws on all steps of data collection, but as 

the focus centres around teachers’ perception of their role and choice of 

pedagogical approaches, interview data was weighed, while observation 

and survey data had a more supplementary role. Theoretically, the 

research question draws from the aspects of sociocultural learning views 

that discuss expectations for teachers and how they organize learning for 

their pupils. At the same time, this article oriented itself more clearly 
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toward the current state of knowledge, rather than theoretical aspects. 

This led to a focus on the aspects of classroom management. When 

defining classroom management, it is important to underline that it can 

be defined in a broader sense than merely rules, organization and 

discipline. It can be understood as the work aimed at optimizing the 

environment to offer pupils best possible opportunities for academic, 

social, emotional, and moral growth (Evertson & Weinstein, 2006; 

Wubbels, 2011). Teachers have faced new challenges in technology-rich 

learning environments, where they have to lead learning in both physical 

and digital learning environments – often simultaneously. For years, this 

has posed many challenges to educators in all levels of schooling (Bolick 

& Bartels, 2015; Krumsvik et al., 2013; Munthe et al., 2022).  

The self-reported data reveals that teachers are well aware of the 

complexities and expectations set for a 21st century teacher. Of the 

contemporary competencies needed in a modern classroom, where 

digital and physical learning arenas merge, one of the most important and 

challenging perspectives was considered to be the constant need to keep 

up-to-date and pursue knew knowledge and competences. Teachers 

found that professional development and collegial collaboration were 

crucial for ensuring sufficient opportunities for improving their PDC. 

The actual practices reflected a mix of approaches, and it appears that 

this new teacher role is what teachers worked towards, but that traditional 

settings and approaches operated in parallel. An interesting observation 

was that when a teacher modelled a somewhat exploratory and playful 

approach to a subject or theme, pupil processes and products reflected 

this approach, as well, even when not prompted. However, when working 
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with a more teacher-led lesson or project, the pupils also tended to choose 

less innovative ways to demonstrate their learning, even when given the 

opportunity to be more creative. This could imply that modelling plays a 

particularly important role in exploring and trialling with pedagogical 

practices in a 21st century classroom, even though the informants 

discussed to a lesser extent.  

In the self-reported data findings, teachers’ own attitude, curiosity and 

growth mindset were found critical for the professional development 

aspect, as teachers themselves must be open to becoming learners 

themselves. This was closely linked to the concept of cognitive 

playfulness (Goodwin et al., 2015; Webster & Martocchio, 1992), which 

highlights the need to adopt a somewhat playful attitude when 

experimenting with emerging opportunities and approaches. This means 

that a teacher must be able to let some of the need for control go and 

boldly allow themselves and their pupils use trial-and-error method when 

employing old technologies in new contexts or new technologies in any 

context. Goodwin et al. (2015) highlight specifically the ability to take 

risks and allow oneself to fail, learn from it, and, after modifications, try 

again. While 14 out of 20 teachers reported little fear of taking risks, they 

also emphasized the importance of being able try things out in advance 

and plan meticulously. The importance of creating and enforcing mutual 

rules, routines, structure, and organization of subject matter was found 

pivotal. This, together with good relationships between teachers and 

pupils, also led to teachers experiencing very little disruptive behaviour 

or distractions caused by pupils’ access to digital technologies during 

lessons.  
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Interestingly, however, the data also revealed some discrepancies 

regarding the need for control. Teachers reported that they were generally 

open to taking risks and experienced little distractions or disruptions 

related to the use of digital technologies and highlighted the importance 

of mutual trust and relationships. Yet, more than half of the teachers 

agreed with the statement “a teacher needs to have control over pupils’ 

screens at all times”. Teachers who had no formal PDC training at a 

higher education level agreed with the statement more often than teachers 

with formal PDC training. One could argue that such statements are 

potentially in conflict with each other: if teacher-pupil relationships are 

good and there is mutual trust, why is it important to have control over 

pupils’ screens all the time – especially when teachers experience that 

there are very few issues with misuse of digital devices?   

The overall conclusion regarding teachers’ perception of their role in a 

contemporary 21st century learning environments with rich access to 

digital technologies is that they have knowledge, will, and ambition to 

realize the ideals. They believed they have good systems in place but also 

acknowledged that in this line of work, there is always space for 

improvement and development. Observations imply that the teachers 

worked systematically towards this common goal, but that contemporary 

and traditional roles coexist. This became evident in many examples of 

exploratory approaches, allowing pupil participation, and emphasizing 

warm relationships between pupils and teachers. However, conventional 

teacher-led lessons with little pupil participation and alternative 

pedagogical approaches also took place recurrently, in both grade levels 

and in all classrooms.   
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5.1.2 Article 2 summary  

Article II focuses on inclusive, technology-rich learning environments 

and examines the role of differentiated instruction in particular. The 

research question was: “How do teachers perceive the role of digital 

technologies when differentiating instruction to facilitate an inclusive 

learning environment?” Inclusion was defined as processes that increase 

participation and reduce exclusion (Booth & Ainscow, 1998). There are 

many factors that can contribute towards creating an inclusive learning 

environment. Flexible curricula with evidence-based approaches, 

adopted school-wide, was found as one of the main elements (Qvortrup 

& Qvortrup, 2018). This translates to differentiated education, which in 

this study was framed in Tomlinson’s (2001) categorization of 

differentiated instruction: one can differentiate according to contents, 

processes, products, and affects. It was also highlighted that inclusion 

and differentiated instruction should be seen as a continuum, reaching all 

parts of instruction, from planning to evaluation, and as a normal state of 

matters, instead of isolated events (Booth & Ainscow, 1998; van Geel et 

al., 2019).  

Interview, observation, and survey data were used to answer the research 

question. Teachers’ self-reported data revealed that teachers find 

differentiating instruction more effortless with digital technologies: it is 

faster, easier, and the variation alone – without differentiating contents, 

processes or products – can have a motivating influence on pupils. 

However, the teachers recognized potential pitfalls as well: sometimes, 

the variation and ease of use made them forget why technology was 
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chosen to the particular task, and if how it was used indeed was the best 

approach.   

At the same time, differentiating elements of digital technologies were 

weaved into pupils’ everyday learning in many positive ways. Adaptive 

algorithms were used particularly in assignments that required regular 

repetition, and such applications could often offer instant feedback and 

game-based designs. Using such applications to a large extent could pose 

a risk for too much individualization, which would contradict the purpose 

of creating an inclusive learning environment through differentiated 

instruction (Gilje, 2017; Klette, 2007). In Norway, individualized 

instruction has a long traditions in being favored at the cost of more 

inclusive, differentiated approaches (Klette, 2007; Nordahl, 2012; 

Olaussen, 2009). Teachers in this study considered the use of applications 

with adaptive algorithms in individualized instruction motivational and 

efficient when used for limited periods and as supplementary material – 

not as the main learning activity.   

Multimodality was used to a large extent to ensure pupil participation and 

to differentiate instruction, both in teacher instruction and pupils’ 

learning processes and products. Its role in teacher instruction was 

greater in grade 1, where pupils had limited reading competence, while 

in grade 5, it was the pupils who more often took advantage of the 

multimodal opportunities. In grade 5, multimodality also often included 

opportunities for pupil participation, as the pupils themselves could 

choose many elements of the product that would demonstrate their 

learning. In such contexts, multimodal e-books and video presentations 

were particularly popular. As school cultures often tend to rely much on 
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written texts, allowing pupils to use other elements when demonstrating 

their learning is certainly motivational and promotes learning, and thus, 

contributes towards an inclusive learning environment (Hur & Oh, 2012; 

Jewitt et al., 2016; Tomlinson, 2001). Possibilities of multimodality are 

countless, but this presented also one of the main challenges: the pupils 

tended to produce rather monotonous presentations when given the 

choice, going back to the same solutions time after time. While the pupils 

seemed motivated and engaged even when staying in their comfort zone, 

they were often observed spending a significant amount of time on 

aspects that contributed little or not at all to actual learning, such as 

choosing fonts and backgrounds. It seemed that while teachers’ 

intentions were good and their pedagogical choices were in line with 

many evidence-based recommendations, there was space for more 

teacher guidance and challenging the pupils when choosing the product 

to demonstrate their learning.   

  

5.1.3 Article III summary  

The final article of this study addresses the influence of digital 

technologies in classroom communication and collaboration. The focus 

was directed to both teacher-pupil and pupil-pupil communication and to 

the role digital technologies have in the pupil collaboration. The research 

question was: “How do teachers perceive the influence of digital 

technologies in communication and collaboration in a technology-rich 

classroom?” To find answers and descriptions for this research question, 

both self-reported data and observation data were employed. The 
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theoretical anchoring lies strongly in the heart of sociocultural learning: 

we learn best when we learn together, and for that, we need language and 

communication (Hillman & Säljö, 2016; Vygotsky, 1978; Wertsch, 

1998).  

Some of the framings for this research question draw on the concept of 

blended learning environments and definitions of communication, and 

collaboration in a school context. Communication at its simplest can be 

seen as the process of interaction, dependent on context, mutual 

influence, verbal and non-verbal messages, and constant change (Farrell, 

2009). Collaboration extends this process of interaction, with its purpose 

of actively working towards a common goal (Nokes-Malach et al., 2015). 

Collaboration has been found to carry many advantages for learning, 

such as gaining complementary knowledge, error-correction, and 

relearning through re-exposure and retrieval (Johansson et al., 2005; 

Rajaram & Pereira-Pasarin, 2010; Roediger & Karpicke, 2006). 

However, collaboration is not a free pass to academic success: 

“freeloaders” are a well-known disadvantage, different ways of 

organizing and retrieving knowledge can cause difficulties, and lack of 

guidance and explicit instruction regarding the act of collaboration itself 

have been identified as some of the challenges of collective learning 

(Karau & Williams, 1994; Kirschner et al., 2009; Le et al., 2018; Nokes-

Malach et al., 2012). Digital technologies can enhance and change 

communication and collaboration processes in a variety of ways. 

Computer-supported collaborative learning (CSCL) is characterized by 

face-to-face and digital learning happening parallel, and pupils being 

able to take advantage of both approaches simultaneously (Koschmann, 
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2001; Y. Yang et al., 2022). Digital technologies can be the mediators in 

or the target of collective meaning-making, assist in streamlining some 

parts of a collaborative process, or expand the communication practices 

(Vaughan et al., 2013). However, previous research indicates that pupils 

need more explicit advice and guidance in taking advantage of the 

possibilities digital technologies propose in technology-rich 

environments (Järvelä & Hadwin, 2013; Koschmann, 2001).   

 

The teachers in this study reported that they employ more collaborative 

methods in learning in technology-rich environments than before. 

Moreover, new ways of collaborating were welcomed and pursued, both 

when learning how to use new technologies, and later in how to employ 

them in different contexts. Pupils often exhibited motivation and 

engagement in collaborative learning activities and processes.  However, 

the results also supported the previous findings regarding the challenges 

in how digital technologies were applied in different collaborative 

contexts. Teachers offered multiple opportunities for creativity and 

access to various digital resources, but the pupils exhibited the need for 

more assistance in how to transfer different strategies to blended learning 

environments and how to take advantage of previously learned digital 

competences in new contexts.   

The two observed grade levels had rather different approaches to 

communication and collaboration in collective learning processes, which 

presented an opportunity for some comparative aspects. Grade 1 teachers 

found it very important to explicitly discuss, model, and incorporate 

different communication and collaboration strategies when pupils were 
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set to work together. Grade 5 teachers trusted that their pupils would 

already possess the necessary knowledge and skills for collaboration, and 

thus, relied on more implicit instruction, raising issues as they surfaced. 

The results indicate that a proactive approach in learning led to more 

composed learning situations where pupils actively employed the 

strategies introduced to them and used the collaborative working time 

rather effectively. When a more reactive approach was chosen, teachers’ 

time was often used in “putting out fires”, and the quality of 

communication and collaboration between groups varied greatly.   

5.2 Discussion  

The primary objective of this study was to investigate primary school 

teachers’ perceptions of their role and the enactment of this role in their 

pedagogical practices in technology-rich learning environments. The 

subthemes focused specifically on classroom management, differentiated 

instruction in inclusive learning environments, and collaboration and 

communication in technology-rich learning arenas. In this discussion, I 

return to the main research question and discuss it in the light of all the 

subthemes combined. 

The nature of the phenomenon here, as well as the field in general, is 

dynamic and changes rapidly. New knowledge, as well as critical 

discussions and application of that knowledge, surface at a fast pace. 

Given the purpose and nature of this study – to produce exemplary 

knowledge (Thomas, 2011) of the contextual practices by looking at a 

specific case – ecological validity, as mentioned in Chapter 4, was 

considered an important aspect. Therefore, the study and particularly the 
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discussion about its empirical findings lean more towards the state of 

knowledge, rather than conventional theories. However, the theoretical 

and conceptual frameworks have had an important role in creating a 

foundation for the study and as lenses through which the findings have 

been viewed, offering multiple angles for interpretation of the results. 

This way, the theoretical and conceptual framings have also helped 

reveal, describe, and discuss aspects that were not explicitly studied in 

the empirical part of the study. The purpose was to use this approach to 

obtain a deeper and more holistic understanding of the case and its 

affordances in a broader discussion of the phenomenon, as stated as in 

Chapter 4. 

The findings reported in the articles and in the rest of the data indeed 

paint a picture of teachers who consider their role much different than in 

the past. When referring to a traditional or conventional teacher role, 

teacher-led approach, reproductive knowledge construction, and 

discipline-oriented classroom management are some of the defining 

characteristics (Evertson & Weinstein, 2006; Voogt et al., 2013a). The 

contemporary teacher role underscores the importance of relationships, 

supportive learning environment, pupil-led approaches to learning, and 

actively engaging in developing their own competences (Albion et al., 

2015; Martin et al., 2016). In this study, the shift from a teacher being the 

“know-it-all” in the classroom to becoming a facilitator who experiments 

and actively develops their pedagogical practices to better match the 

needs of their pupils and current society was observed on many 

occasions. Multiple distinct dimensions associated with the role of the 

teacher and how they enact this role in their daily work were identified, 
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and most of the findings revolve around teacher’s competence, 

requirements for didactical planning in technology-rich learning 

environments, and teacher’s role in the actual knowledge construction. 

These results will be therefore further discussed in three primary 

categories: teacher as a lifelong learner, teacher as a designer of 

learning, and teacher as a facilitator of knowledge construction.   

5.2.1 Teacher as a lifelong learner  

While teachers are understood to ground their choices largely in personal 

beliefs and values, which are known to be difficult to change, well 

designed professional development can be of assistance in such line of 

inquiry (Nespor, 1985; Pajares, 1992; Tondeur et al., 2017). The ever-

changing landscape of education in today’s society forces teachers to 

seek opportunities to continuously develop their competences. In this 

study, teachers had participated in both formal and informal professional 

development, based on own and their employer’s initiative. The teachers 

themselves were rather unanimous about collegial collaboration and 

discourse being at the core of their professional development (Article I), 

and such views are also reflected by sociocultural learning views 

(Vygotsky, 1978) and the TPACK framework (Mishra & Koehler, 2006). 

The study also reveals that in some areas, those participating in formal 

professional development in higher education express more confidence 

and faith in the potential of digital technologies in contexts that indicate 

appropriation of digital technologies (Article I). Whether this is a 

consequence of formal professional development or the initial reason for 

these individuals to choose to take part in this formal professional 

development, we can only speculate upon. However, one way of 



Summary and discussion 

103  

interpreting the results confirms that systematic formal professional 

development has its affordances in developing a better understanding of 

the educational use of digital technologies – particularly when one has 

several colleagues to turn to for peer support and assistance. One could 

also argue that having a large body of teachers formally trained in PDC 

that take part in the collegial professional training can most likely 

influence the decisions and approaches for more than a few frontrunners, 

and thus, their competence indirectly impacts the choices and practices 

of the whole professional community. This is a noteworthy aspect of 

professional development, given that such progress has traditionally been 

driven by a small number of individuals, with limited impact on the 

development of broader school practices. 

When discussing the role of a teacher with the informants, observing 

their lessons, and reading the survey responses, the need to continuously 

keep up to date with the developments of digital technologies became 

evident (Article I). For instance, Albion et al. (2015) and Martin et al. 

(2016) have previously recognized such demand in their research. The 

need is not limited solely to technological advancements but also the by-

products that follow, including a spectrum of potential uses and 

consequences, without forgetting the juridical and ethical dimensions, 

when employing digital technologies in teaching and learning. The 

informants found it crucial to continuously and collectively reflect and 

innovate on such questions,  in an attempt to find alternative solutions 

and new approaches (Article I). In this regard, the focus on digitalization 

is not only limited in the use of digital technologies but more broadly in 

their influence and epistemologies (Lund & Aagaard, 2020). This 
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highlights teachers’ shared transformative agency: the teachers have to 

take ownership of and initiative for themselves and their professional 

community in the professional development (Haapasaari et al., 2016; 

Virkkunen, 2006). Previously, the notions of  Wertsch (1998) and Polman 

(2006) have been referred to regarding the difference: mastery of a 

particular tool does not necessarily guarantee the ability to transfer its 

applications creatively and effectively across disciplines and other 

contexts. Appropriation, on the other hand, means that you make 

something your own, and in this context, means that teachers can apply 

digital technologies in creative ways, for new purposes, and across 

disciplines (Instefjord, 2014; Wertsch, 1998). One could therefore argue 

that a teacher role in a technology-rich learning environment comes with 

the responsibility of being willing and able to work towards 

appropriation of digital technologies, which also means understanding 

their value as more than a mere tool (Lund & Aagaard, 2020). This way, 

teachers can collectively discuss and develop the perception of their role 

and transform their practices to match this perception, instead of only 

enhancing the existing practices.  

The informants of this study found that one of their success factors in 

their school – if success is defined by the ability to enact in line with 

one’s goals and aspirations – was that the core values and guidelines 

within the school community were based on mutual agreements and 

practices (Articles I and II).  This was evident, for example, in their 

classroom management practices, which, in turn, helped establish and 

promote predictability and stability for the pupils. Also, this finding 

underscores the above-mentioned importance of cultivating a broad base 
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of teachers with digital competence, rather than relying on a small 

number of enthusiasts to establish common ground for digital 

technologies. In the present case, the fact that nearly half of the staff 

possess formal PDC training suggests a significant institutional 

commitment to digital education, with potential implications for broader 

school practices. As the teachers not only have to learn a specific skill, 

but also develop knowledge and attitudes (Spiteri & Chang Rundgren, 

2020), school leadership that supports and participates in such collective 

development is vital. The informants found it integral that the school 

leaders offered both opportunities and support in the process of 

collectively developing practices that supported the mission, while 

emphasizing the crucial role of learning with and from each other 

(Articles I and II). They reported that they were offered both ongoing 

support and opportunities in developing their PDC, as well as a “positive 

push” in the form of encouragement for experimenting and 

accountability in developing their own PDC and thus, ultimately 

contributing towards better learning for their pupils. This was evident in 

their versatile and systematic use of digital technologies.   

While collective aspects of formal and informal professional 

development have been argued to be crucial for transformative practices 

(Haapasaari et al., 2016), the informants also suggested that testing and 

experimenting with digital technologies with colleagues, as well as on 

their own, is central in their professional development (Articles I and II). 

The informants reported generally little fear towards failing in front of 

their pupils when trying out new technologies, and the interviewees in 

particular highlighted that as long as there is a pedagogically grounded 
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reason for trying something new, they would be happy to do so. A teacher 

modelling failing was also found an important learning opportunity for 

the pupils, as normalizing failure in the attempt to succeed can be 

considered a valuable learning target. Finding various ways of employing 

one digital tool was also considered important, to avoid focusing too 

much on having an application for each purpose and to be able to think 

more creatively about the available resources. Cognitive playfulness can 

reflect this kind of approach. Based on multiple descriptions of a playful 

approach in education, Goodwin et al. (2015, p. 134) conclude that a 

cognitively playful teacher is curious regarding the potential of digital 

technologies and enjoys experimenting with new ideas. A cognitively 

playful teacher often has a tendency to interact with technologies 

spontaneously, inventively, and imaginatively (Webster & Martocchio, 

1992, p. 202). Modelling such attitude to learning – with and without 

digital technologies – can carry many affordances, as it helps create an 

inclusive and supportive learning environment. It is a concept that 

perhaps would be worth of a closer look at when developing teachers’ 

individual and collective PDC.  

While many glimpses to cognitive playfulness could be observed 

throughout the study, the element of being spontaneous was significantly 

less obvious than the other characteristics. The informants’ willingness 

to experiment was grounded in meticulous planning and testing out new 

ideas either collectively or on their own (Article I). This is, of course, a 

desirable goal – who would not want teachers to be well informed and 

prepared for their lessons – but it also limits the use of old digital 

technologies in new contexts or new digital technologies in old contexts. 
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A podcast project that was piloted in grade 5 can be shared to illustrate 

this. While well acknowledging the wide spectrum of possibilities 

podcasts offer in literature education, collaboration, and communication, 

the teacher had created very strict frames around the production; for 

example, all pupils had to read the same book and discuss some of the 

same questions in their collaboratively created podcasts. When asked 

about the reason for this, the teacher explained that it was the first time 

they were trying podcast in literature education, so they had to make sure 

that the pupils were doing what they were supposed to do. While the 

reasoning is valid and perfectly understandable – one has to start 

somewhere – it does indicate a desire to remain in control in a new 

situation and deprioritizes the elements of experimentation and 

spontaneity. For instance, in this case, when the pupils expressed ideas 

outside the teacher’s planned framework for the project, they were 

declined, as the teacher was determined to carry out her plan mostly 

unchanged. Nevertheless, this teacher had decided to use a new approach 

in a rather conventional teacher-led context, as that was likely the design 

that made the teacher feel most in control. Interestingly, the self-reported 

interview replies of this teacher did not reveal such need – rather vice 

versa: they were very open for experimentation, risk-taking, and even 

failing in front of their students. Such discrepancies reflect the 

complexity that surrounds technology-rich classrooms: the knowledge, 

willingness, and resources are there, but even then, it can be difficult to 

fully embrace a contemporary role of a teacher. This example also 

reflects a certain portion of social desirability in self-reported research 

responses (Bryman, 2016): the teacher had thoughts about how the 

podcast unit ideally could have been executed, but their own restrictions 
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obstructed this line of design. The triangulation of data reveals therefore 

that despite their ambition to “take the plunge” and fearlessly experiment 

the opportunities digital technologies offer in new contexts, the reality 

could also be characterized by the need for control.   

To sum up the main findings regarding the category teacher as a lifelong 

learner, it seems that the collective aspect of professional development 

with strong school leadership is crucial (Articles I and II). Teachers at 

different levels of ability regarding digital technologies can realize the 

main principles of sociocultural learning views (Vygotsky, 1978;  

Wertsch, 1998) by collectively and systematically working towards 

internalization of digital technologies and thus, together develop the use 

and conceptualization of digital technologies in their pedagogical work. 

Not stopping at the mastery level, but pursuing appropriation of digital 

technologies is what truly has potential in the development of 

transformative pedagogies. With mastery, the ability to use a tool has 

limitations, while appropriation of an artefact opens endless 

transdisciplinary possibilities (Lund & Aagaard, 2020; Orlikowski & 

Iacono, 2001). Blended learning environments with their many resources 

offer multiple opportunities for this, as long as the teacher dares: dares to 

experiment, dares to fail, and dares to seek new opportunities with the 

risk of not always succeeding.   

5.2.2 Teacher as a designer of learning  

Teachers in Norwegian schools can be considered designers of learning, 

as their autonomy and didactical training are at the core of designing 

meaningful learning for their pupils. However, emerging technologies 
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and their rapid advancements urge educators to redefine what it means to 

be a designer of learning in technology-rich learning environments (Kim, 

2019). Developers of different programmes, platforms, and applications 

attempt to make teachers’ jobs easier by developing applications and 

software that target certain aspects of curricula; however, this can be 

considered somewhat problematic (Munthe et al., 2022). If the teachers 

rely on platforms and applications designed by developers without 

pedagogical or didactical training, subject knowledge, or understanding 

of the curricula, are teachers ceding some of their didactical control and 

responsibility to people without relevant expertise? In this context, too, 

teachers’ mastery and appropriation (Instefjord, 2014; Polman, 2006; 

Wertsch, 1998) of the technologies appears relevant. When a teacher 

masters a digital tool, they adhere to the developer's intended purpose 

and methodology, which may not always align with the diverse needs of 

their pupils. In contrast, appropriation allows teachers to creatively adapt 

and utilize digital tools in ways that reflect their understanding of the 

pupils and the learning context, resulting in a more flexible approach to 

instruction.  

Designing inclusive assignments, lessons, and units where all pupils can 

participate equally is a central element of the Norwegian school system:  

the school needs to adapt to pupils’ needs, not vice versa (Norwegian 

National Directorate of Education and Training, 2020). The informants 

of this study highlighted the possibilities of digital technologies 

especially in differentiating education, and their designs employing 

multimodal elements and pupil participation, in particular, served 

important descriptions for creating inclusive designs that offer and 
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enable equal participation of all pupils (Articles II and III). Digital 

technologies and blended learning environments have opened countless 

of new avenues for such designs. The main challenge in pupil 

participation and them being able to choose what kind of a product to 

create, employing multimodality in their demonstrations of learning, was 

realizing teachers’ intentions and the potential digital technologies offer. 

Digital pupil presentations had a tendency to repeat the same patterns and 

format, and creating quality contents was on several occasions observed 

to be de-prioritized, while time spent on experimenting with for example 

fonts, backgrounds, and stickers was often unnecessarily long.   

Simultaneously, it was observed that when teachers themselves used a 

more experimental approach, the pupils’ processes and products tended 

to be more characterized by experimenting and creativity (Article II). 

Notions of learning by leading others (Blau et al., 2020) become 

particularly relevant in this context, as the design implies that teachers 

could become more proficient in designing a variety approaches by 

modelling a design of experimenting, where the process is equally or 

more important than the product. This requires involving the outside 

world with its authentic problems and potential solutions in learning, 

which then collectively are discussed and reflected on (Kuure et al., 

2016). In this study, the time spent on guided and explicit reflection 

varied between teachers and grade levels (Article III); however, in 

developing and constructing solutions and knowledge, reflection is an 

essential component in all learning (Kuure et al., 2016). Instead, 

finishing and presenting a completed product seemed to have a 

heightened role on many occasions (Articles II and III). This in part 
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contributes towards a traditional design: pupils creating a product that 

thereafter will be assessed. While the teachers participating in this study 

expressed distinct will and aspirations during observations and 

interviews to have their pupils work in a more exploratory and 

experimental manner, it remained somewhat unclear how this approach 

aligned with the more traditional assessment. Ultimately, if a pupil knows 

that their final product will be assessed, why experiment and take risks? 

This could also explain the somewhat monotonous representations of 

learning when given the opportunity to influence the product. In a 

situation where a pupil is asked to produce a product, it is natural to 

choose a familiar approach – something one has mastered before – as it 

is most likely to lead to a satisfactory result. The teacher as a designer of 

learning has therefore an important task in not only designing units that 

support their pupils’ learning best, but carefully considering how to 

assess and accomplish those design goals in practice.   

The informants of this study also identified the risk of becoming too 

dependent on certain digital resources and solutions. They acknowledged 

that instead of trying to find a tailored digital solution for all their needs, 

they themselves need to be able to utilize the available resources in a 

more versatile and creative manner – and help their pupils to do so 

(Article II). This notion takes us back to the concepts of mastery and 

appropriation: has the teacher learned how to use a digital resource for a 

specific purpose, or do they have the competence to see broader 

opportunities and the ability to apply the resource in new contexts? Few 

strategies were used to better take advantage of the creative 

opportunities, namely the opportunity to influence the formation of the 
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pupils’ own learning process and product, as well as experimenting with 

various digital resources. This could imply that while teachers had 

included such opportunities in their designs, their pupils lacked 

competence to take full advantage of it. Future literacies are 

multiliteracies (Kervin & Mantei, 2016), and multimodality can 

therefore be considered a central and yet underappreciated and 

underutilized concept in Norwegian schools. Its use and potential should 

be examined more closely, in order to be able to provide efficient 

education in a digital society.   

5.2.3 Teacher as a facilitator of knowledge 
construction  

Teachers today are expected to acknowledge and accept that being an 

expert in teaching in technology-rich classrooms requires willingness to 

acquire new competences and collectively reflect on and develop their 

competences. Realizing national and local curricula also requires 

teachers to become designers of learning, as personalized learning paths, 

designs with differentiation opportunities incorporated, pupil 

participation, and a variety of resources both demand and offer endless 

possibilities for this line of work. These competences and designs merge 

in the final category of the discussion, namely teacher as a facilitator of 

knowledge construction.  This entails more than providing structure, 

resources, and ongoing support; it also refers to teacher’s role in assisting 

their pupils in knowledge construction in technology-rich learning 

environments. 
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If the teacher no longer poses as the ultimate “know-it-all” in the 

classroom, pouring their knowledge on their pupils, what is their role in 

pupils’ learning? Firstly, it is important that knowledge is understood 

more broadly than teacher as the more knowledgeable other regarding 

subject or content knowledge. Teachers also have knowledge about 

strategies, designs, and resources, and in the contemporary times, they 

are also expected to have technological knowledge relevant for their 

profession. TPACK approach (Mishra & Koehler, 2006) highlights the 

merging of pedagogical, technological, and content knowledge and can 

therefore have many affordances in scaffolding the knowledge teachers 

possess and offer to their pupils. The teachers in this study had spent a 

lot of time creating inclusive designs and had the competence to employ 

a vast array of technologies in their work in a meaningful manner. 

However, strategies other than those that were content knowledge 

oriented gained visibly less attention as the pupils grew older. Explicit 

instruction on strategies, such as collaboration and problem solving, were 

mainly visible in grade 1, after which teachers somewhat expected that 

the pupils already know how to, for example, collaborate.  Article III 

(p.10) stated that…   

“One could perhaps compare communication and 

collaboration skills to learning how to read and write: the 

job is not done once the child decodes texts and puts letters 

together into words, and words together into sentences. The 

skills need to be refined, adapted, and developed further in a 

variety of contexts throughout the years to come. Learning 

how to improve and foster communication and collaboration 
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skills requires lifelong training and development, 

particularly in a world where rapidly developing digital 

technologies continuously require adaptation.”  

This statement is supported by the views of researchers such as van de 

Oudeweetering and Voogt (2018), who highlight the significance of 

teaching new kinds of strategies in schools, in order to support the 

contemporary goals set to 21st century learning. Together with Mirra et 

al. (2018), they argue for the importance of teaching strategies for digital 

multiliteracies, which highlight the pupils’ active role in producing and 

innovating, rather than seeing them as consumers – even critical ones – 

who mainly use digital technologies as an information or presentation 

resource. Article III, in particular, reported that grade 1 teachers invested 

in such strategies, while the data suggests that grade 5 teachers’ strategies 

were largely digital literacy oriented (mainly search strategies and 

evaluation of data) and had significantly less explicit focus on other 21st 

century competencies. This line of development is not particularly 

surprising, as research in the past has shown that the older pupils get, the 

more teachers focus on subject knowledge (Beijaard et al., 2000; Bru, 

2013; Kalin et al., 2017). However, the results give grounds for arguing 

that explicitly teaching, refining, and developing pupils’ broader 

competences – such as collaboration and problem-solving – could offer 

more in-depth learning. In this context, teacher as the facilitator of 

knowledge construction can perhaps be viewed as someone who assists 

their pupils in attaining knowledge about the contents of the subject, but 

also about strategies, competences, and designs regarding learning. 
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In this study, the affordances digital technologies offer for differentiated 

instruction were highlighted, and thus, it was chosen as one of the core 

themes (Article II). The informants stated that generally, digital 

technologies made it easier to differentiate instruction, which often 

meant that the amount of differentiated instruction increased. This is an 

important finding, as differentiating instruction increases the quality of 

teaching for pupils with a variety of experiences, needs, strengths, and 

challenges. Two main strands of differentiated instruction assisted by 

digital technologies were detected during the observation period: 

individualized instruction, often observed when using learning 

technologies employing adaptive algorithms (for example GraphoGame 

and Multi Smart Øving), and pupil participation, especially when 

employed adjacent to multimodality (Article II). When using adaptive 

learning technologies, the teacher in a way outsources their role as a 

scaffolder of knowledge, albeit the teacher as a facilitator of knowledge 

construction needs to know when applying such algorithms is fitting. 

Multimodality was more often used in designs where the pupils could 

influence the product and modes through which they wanted to convey 

their learning. In such context the teachers practiced different approaches 

in their scaffolder role; as stated before: some had a clearer focus on 

subject content knowledge, while others also exercised their role as the 

one possessing knowledge about broader competences and designs. 

Other, more traditional ways to differentiate were for example offering 

texts at different lengths and difficulty levels and offering small group 

instruction.  
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Individualizing instruction was a common approach to differentiated 

instruction, and using adaptive learning technologies was used 

particularly for repetition and to create variation (Article II). In these 

contexts, one could interpretate the algorithm as the more knowledgeable 

other (Putman, 2014; Vygotsky, 1978; Wertsch, 1998). In 1999, Säljö 

(1999) stated that digital technologies cannot replace a human as the 

more knowledgeable other, but he did acknowledge their value in 

enhancing such role. Now, over twenty years and many technological 

advancements later, it is reasonable to challenge this view. Vygotsky 

himself (1978, pp. 86, 88) used terms “adult guidance or in collaboration 

with more capable peer” adjacent to ZPD and wrote that “human learning 

presupposes a specific social nature”. For Vygotsky, mere imitation or 

assistance was not enough, as according to him, interaction and language 

together make learning. During the past years, several researchers have 

either hinted or suggested that digital technologies could adopt this role 

(Abtahi et al., 2017; Cicconi, 2014; Putman, 2014; S. J. H. Yang et al., 

2021; Zhai et al., 2021). Indeed, many examples from this study, too, 

suggest that an application or software that pointed out pupil’s error, 

aided in correcting it, and helped in coming to the correct answer at the 

end had adopted characteristics of the more knowledgeable other, 

particularly in mathematics and Norwegian. However, if following 

Vygotsky’s (1978) core ideas, human involvement is an essential 

component in being the more knowledgeable other.  It is likely that 

Vygotsky’s lack of exposure to advanced technologies of his time 

constrained his ability to envision the scope of modern digital 

technologies and the associated debates, such as those surrounding AI 

assistants like Siri, Alexa, Bing, and ChatGPT. The question of whether 
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contemporary AI has evolved to the point where it can be considered 

comparable to a more knowledgeable other, such as a teacher or peer, 

remains open for discussion. 

 

Teachers in this study found that individualizing was easier with the help 

of digital technologies, especially with applications using adaptive 

algorithms. During the observations, several teachers mentioned that it is 

good that everyone can work together in the same classroom while 

focusing on their own assignment (Article II). Such a view on 

differentiated instruction and inclusive learning environments is 

supported by the views of Mølster and Nes (2018): pupils needing a more 

personalized learning path do not feel stigmatized when they are not 

pulled out of the classroom and it is not obvious that they are working on 

other contents than their peers. Thus, one could conclude that adaptive 

algorithms can help increase inclusion in the classroom, while still 

following in the footsteps of sociocultural learning views. However, one 

could also challenge this perspective: inclusion does not equal to 

spending as much time in the same physical space as possible with one’s 

peers. Although “all children learning together, regardless of individual 

differences among the group of children” (Qvortrup & Qvortrup, 2018, 

p. 806) may imply that the goal, indeed, is keeping all pupils grouped 

together in the same room, learning together goes far beyond physical 

space. Learning together requires designs that allow everyone both 

social, emotional, and academic growth, and is a prerequisite for a 

sociocultural learning approach (Lane & Menzies, 2015; Qvortrup & 

Qvortrup, 2018; Wertsch, 1998). In fact, too much individualized 

instruction can pose a threat to inclusion, as the result might be pupils 



Summary and discussion 

118  

sitting in the same physical space but not learning together, because 

everyone is focused on their own, personalized texts and assignments 

(Hausstätter, 2012; Nordahl, 2012). Sharing a physical learning space 

and simultaneously “hiding” the differences behind screens may not 

promote building an inclusive learning environment where everyone can 

use their own strengths and get support working on their challenges. In 

fact, it goes against the very principles of sociocultural learning 

approach: learning with and from each other (Vygotsky, 1978). In 

technology-rich classrooms in this study, particularly in grade 5, 

teachers’ appreciation of students, not only teachers, working 

collectively was evident in both interviews and observed practices. In 

such settings, they could help each other and – in theory, at least – 

collectively construct knowledge. As mentioned before, the latter aspect 

did not always become realized due to great variation regarding time 

reserved for discussion and reflection, as well as the absence of explicit 

collaboration strategies. The collaboration level had rather a more 

technical function, and broader opportunities, such as collective problem 

solving and collective knowledge construction, often remained 

unexplored.   

One could argue that a far more important characteristic of facilitating 

inclusive learning environment – rather than just sharing a physical space 

– is “understanding and accommodating individual differences through 

appropriate curricula and instruction” (Qvortrup & Qvortrup, 2018, p. 

806). While need for more discussion and reflection was identified in 

many of the observed learning units, the teachers also posed many 

examples of designs where differentiated instruction was “ built-in” to 
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their designs in such way that  allowed for participations of all pupils 

(Article II). Multimodality in blended learning environments, in 

particular, offered multiple different approaches to inclusive learning and 

differentiated instruction that supports the aspects of learning together 

(Articles II and III). In such designs, instruction, contents, processes, or 

product were not individualized, but the design itself allowed 

participation regardless of individual pupils’ academic level. This loops 

back to teacher’s role as the designer of learning, which in a technology-

rich rich classroom requires both technological, pedagogical, and content 

knowledge (Mishra & Koehler, 2006). When a teacher can demonstrate 

such competence, digital technologies can offer endless opportunities for 

incorporating multimodality into learning designs that promote 

differentiated learning approach and pupil participation. Teachers’ role in 

such designs and processes evolves toward that of a facilitator: they 

created structure and frames, strategies, and ongoing support and 

supervision, but also find new ways to help their pupils scaffold 

knowledge. Interestingly, while teachers clearly invested in the 

processes, creating a product to assess at the end was often seen 

important. Naturally, assessing a product is easier than assessing a 

process, but simultaneously, it sparks the question if the evaluation 

methods in technology-rich learning environments have gained enough 

attention. 

 

Occasionally, teachers also adopted a more conventional role, which 

highlighted the roles of learners as consumers or reproducesr (Articles I 

and III). Such lessons were usually teacher-led and offered few 

opportunities for pupil participation and experimenting. When asked 



Summary and discussion 

120  

about this during the observation period, one of the teachers said that a 

traditional role fits some contents better, or that sometimes there just is 

no time to plan for something more modern or exciting. In the interviews 

and survey, lack of time was on several occasions mentioned as a 

restricting factor to contemporary and exploratory approaches. Such 

reasonings may indicate that the more conventional role continues to be 

the internalized “go-to” role that teachers still revert to, even those with 

high PDC and aspirations in more contemporary learning approaches.   

5.2.4 Summary of Findings 

To sum up the main findings of this study, one could argue that in order 

to maximize the benefits of educational technology, it is crucial to foster 

a culture that encourages teacher appropriation of digital resources, 

rather than mere mastery. This could be achieved through systematic and 

ongoing professional development, collaboration, and critical reflection 

on the use of technology in the classrooms and in their professional 

community. This requires that teachers accept that  conventional role 

with individual autonomy and teacher-led learning is becoming more and 

more obsolete. Digitalization of schools forces teachers to collaborate in 

professional development and designing contemporary learning units for 

their pupils. Those units should be increasingly inclusive and allow for 

more pupil participation than more conventional methods. Knowledge as 

a concept should not be restricted to subject knowledge, but knowledge 

about broader strategies, such as 21st century competences, and 

understanding of the potential and pitfalls of digital technologies are 

equally important. While many advantages of employing digital 

technologies in teaching and learning have been identified, both in this 
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study and in a plethora of other educational research, the ever-changing 

digital landscape continuously provides us also with new dilemmas and 

challenges. To tackle them, we need competent and curious teachers who 

are not afraid to try new ideas and learn from the processes.   

5.3 Final remarks  

Blended learning has become “the new normal” in Norway, but teacher 

education continues to pay little attention to these aspects and retains a 

heavy emphasis on traditional face-to-face instruction and classroom 

management in physical learning arenas (Munthe et al., 2022). For years, 

researchers, in-service teachers, and pre-service teachers have called for 

more attention to be paid to the digital aspects of teaching and learning 

in initial teacher education in Norway (Gudmundsdottir & Hatlevik, 

2018; Instefjord, 2014; Krumsvik, 2014b; Røkenes & Krumsvik, 2016). 

While COVID-19 was an important catalyst for this line of development, 

a lot of systematic work amongst leaders and teacher educators is 

required to continue the positive development (Røkenes et al., 2022).  

This applies for both pre-service and in-service teachers.  

A teacher in the 21st century finds different avenues to keep themselves 

up to date with the potential and pitfalls of emerging technologies, uses 

their didactical toolkit to design inclusive learning processes, and helps 

their pupils to scaffold information to gain and develop new knowledge 

and strengthen their transdisciplinary competences. This can sound 

daunting, especially amidst the demanding pace of school life, which is 

why the role of systematic support and collaboration within the 

professional community is paramount. Paradoxically, as Munthe et al. 
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(2022) point out, while teachers should be well-versed regarding digital 

technologies in education, trained in how to design and execute 

meaningful learning units in technology-rich environments, and use 

critical didactic consideration when evaluating the choice of digital 

resources, pre-service teachers get very little training in this during their 

studies. This study, for its part, confirms the need to include more 

TPACK (Mishra & Koehler, 2006) in the teacher education programs: 

currently, pedagogical knowledge and subject knowledge have a 

tendency to be heavily prioritized, while technological knowledge, and 

especially its influence in the other two categories, are clearly under-

represented (Gudmundsdottir & Hatlevik, 2018; Munthe et al., 2022). 

Although this has been repeated frequently throughout, it must be 

reiterated: it is imperative that teacher education institutions pay more 

attention to the integration of digital classroom components within their 

curricula, thereby enhancing the preparedness of pre-service teachers for 

the ever-changing demands of contemporary educational environments. 

Furthermore, it is not enough to merely focus on the use of digital 

technologies, but also on their conceptualization and epistemologies 

(Blikstad-Balas & Klette, 2020; Lund & Aagaard, 2020). The 

contemporary 21st century education no longer permits viewing of 'the 

digital' as a distinct category, separate from other aspects of the learning 

environment. Such divisions that separate content into digital and non-

digital domains are no longer tenable in the current technological and 

educational landscape – the many examples derived from this study alone 

can defend such a conclusion. Naturally, this has consequences to in-

service teachers, as well, as the new requirements and resources of the 

21st century challenge conventional pedagogies. This study confirms the 
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need to expand from knowledge-oriented teaching and strategies to 

broader competences that allow the pupils to pursue creative and 

innovative approaches, experimentation, and, ultimately, the thoughtful 

appropriation of selected digital technologies. The exemplary knowledge 

derived from the results of this study indicates that the teaching of these 

competences should be both explicit and systematic – which naturally is 

not a synonym for teacher-led training but authentic situations where 

such strategies gain explicit attention. The importance of teachers 

modelling this mindset is also relevant, although a far less researched 

element in the study of digitalization of schools, and invites us to direct 

more attention to this aspect in future research. After all, learning by 

leading others has already been established to have potential in 

technology-rich environments (Blau et al., 2020).  

Norwegian school has, for a long time, been accused of focusing too 

much on reading and writing across disciplines. For example, 

multimodality and oral competences have not gained similar footing in 

schools as written word, despite digital technologies offering a multitude 

of opportunities for such approaches. Additionally, in teacher education, 

essays and exams are still a common means of evaluation, both in the 

middle and at the end of the term. The new era of sophisticated AI tools, 

such as ChatGPT and Bing, suggests yet another paradigm shift within 

the educational sphere, presenting both opportunities and challenges to 

in-service teachers and teacher educators. These new avenues for 

learning, capable of generating wellstructured essays, lesson plans, 

summaries, and creative narratives, raise critical questions regarding 

teacher’s role and potential impact on pedagogical practices. Confronted 
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with such a transformative technology, educators must grapple with a 

series of complex dilemmas: should the use of AI be prohibited in 

educational settings? If not, who can use it: teachers, pupils, or both? 

Should assessments revert to traditional formats, devoid of any external 

aids? Or, alternatively, is it possible to harness the potential of such 

revolutionary tools as valuable resources in the educational process? The 

recent developments of AI have been extremely rapid, and once again, 

force teachers to critically evaluate their role as designers of learning and 

scaffolders of knowledge, as well as work towards new knowledge and 

competences.  

Rather than adopting an outright rejection of AI applications, it is 

imperative for the academic community to consider innovative ways to 

integrate these tools into the educational landscape. After all, AI is a part 

of our current society, and as one of the main purposes of school is to 

prepare children and adolescence for the society, we need to be able to 

train them in critical and creative use of such transformative resources. 

By accepting and – dare I say – even embracing AI as a resource, 

educators can capitalize on the capabilities of these technologies to 

improve student learning experiences and expand the boundaries of 

traditional pedagogical methods. As such, the challenge lies in striking a 

balance between maintaining the integrity of educational practices and 

fostering a culture of innovation that encourages the judicious use of AI-

driven tools. This approach requires a commitment to ongoing 

professional development, interdisciplinary collaboration, and well-

informed, critical reflection, ultimately ensuring that AI serves as an 

enabler, rather than a detractor, in the pursuit of educational excellence.  
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This all rounds back to 21st century competences: communication, 

collaboration, problem-solving, critical thinking, creativity, and 

productivity, to name a few. Regardless of the differences in perspective 

on the role of technology in scaffolding and interaction, recent research 

– including the results from this study – generally acknowledges that 

digital technologies have their affordances in supporting sociocultural 

approach to learning, whether it is in enhancing, supplementing, or 

mediating interaction. To what extent digital technologies, and AI in 

particular, contribute in this is an interesting, dynamic, and essential area 

for future research. Either way, technological advancements, including 

AI, will force educators to consider major changes in the designs of 

subject units and assignments, as well as their role as a facilitator, 

scaffolder, and the more competent other. It could be argued that there 

will be need to highlight teacher’s role as a designer of learning 

(Kelentrić et al., 2017; Kuure et al., 2016) even more in the very near 

future and come up with new descriptions to extend this aspect of 

teacher’s role also in teacher education.  

This study also offers some methodological contributions to the 

understanding of 21st-century classrooms, driven by teachers with high 

professional digital competence. Much of the field has previously been 

studied through self-reported data. By employing a mixed-methods 

design, this research project combines self-reported data from individual 

interviews, focus group interviews, and a survey with observational data, 

enabling a nuanced and in-depth analysis of teacher’s role and 

pedagogical practices in technology-rich classrooms. Furthermore, this 

investigation draws upon Gary Thomas' concept of exemplary 
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knowledge (2011) to provide rich and multifaceted descriptions of 

contemporary educational settings. The objective is not to capture 

average or best-case scenarios, but to offer glimpses into the potential of 

innovative and effective teaching practices. These insights can serve as 

inspiration for educators to critically reflect upon, develop, and enhance 

their own digital competencies and pedagogical approaches. At the very 

beginning of this thesis, I quoted the forewords of the new digitalization 

strategy for Norwegian schools (Ministry of Education and Research, 

2023): digitalization changes us, whether we like it or not, but we have 

to be able to steer those changes or, ideally, be one step ahead. Ultimately, 

this study contributes to the ongoing discourse surrounding the role of 

digital technology in education, fostering a deeper understanding of the 

possibilities and challenges faced by educators in the rapidly evolving 

landscape of teaching and learning.  
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Appendix 1: Invitation to participate 

 

Vil du delta i forskningsprosjektet 

 ”Lærerens rolle og undervisningsstrategier i teknologirike klasserom”? 
 
 
Dette er et spørsmål til deg om å delta i et forskningsprosjekt hvor formålet er å bidra til økt 
kunnskap om lærerens rolle og undervisningsstrategier i teknologirike klasserom. I dette 
skrivet gir jeg deg informasjon om målene for prosjektet og hva deltakelse vil innebære for 
deg. 
 
Formål 
I forbindelse med mine doktorgradsstudier ved Universitet i Stavanger gjennomfører jeg et 
forskningsprosjekt som handler om hvordan digitale verktøy blir brukt blant de minste i skolen 
(1.-7. trinn). I den forbindelse vil jeg svært gjerne samarbeide med en barneskole i 
Stavangerregionen, for å få kjennskap til hvordan lærere utfører pedagogisk arbeid med hjelp 
av digitale verktøy. Fokus er på lærerens rolle og pedagogisk arbeid, og ikke på elevenes 
prestasjoner.  

Hvem er ansvarlig for forskningsprosjektet? 
Universitetet i Stavanger (UiS) er ansvarlig for prosjektet.  
 
Hvorfor får du spørsmål om å delta? 
Du får dette spørsmål basert på vurdering av ansatte ved UiS, som er kjent med skolen og synes 
at samarbeid med lærere i denne skolen kunne bidra til rikelig kunnskap om lærerens rolle og 
pedagogiske praksiser i teknologirike klasserom. 
 
Hva innebærer det for deg å delta? 
Jeg ønsker å gjennomføre individuelle intervjuer med 4-6 lærere og fokusgruppeintervju med 
ledelsen ved skolen. Hvert intervju vil ta omkring 45 minutter og lydopptak vil bli brukt. I 
tillegg ønsker jeg å observere lærere i sitt daglige pedagogiske arbeid i en periode på ca. 4 uker 
(22. januar – 21. februar). I løpet av denne perioden vil jeg være tilstede i klasserommene og 
ta notater, men ingen lydopptak eller videoopptak vil bli brukt i klasserommene. Jeg vil ikke 
komme uanmeldt, men det er ikke heller nødvendig å forberede seg til besøkene. To 
fokusgruppeintervjuer avtales på slutten av observasjonsperioden, for å sikre validiteten i 
prosjektet. Datainnsamlingen vil bli gjennomført i ukene 4, 5, 6, 7 og 8.  

 
Det er  frivillig å delta 
Det er frivillig å delta i prosjektet. Hvis du velger å delta, kan du når som helst trekke 
samtykke tilbake uten å oppgi noen grunn. Alle opplysninger om deg vil da bli anonymisert. 
Det vil ikke ha noen negative konsekvenser for deg hvis du ikke vil delta eller senere velger å 
trekke deg.  

 
Ditt personvern – hvordan vi oppbevarer og bruker dine opplysninger  
Jeg vil bare bruke opplysningene om deg til formålene jeg har fortalt om i dette skrivet. Jeg 
behandler opplysningene konfidensielt og i samsvar med personvernregelverket. 
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• Kun jeg (stipendiat) og mine veiledere ved Universitetet i Stavanger og Universitetet i 
Bergen har tilgang til datamaterialet. 

• Alle opplysninger vil bli anonymisert og behandlet konfidensielt i samsvar med 
personvernregelverket. Ingen enkeltpersoner vil kunne gjenkjennes i den ferdige 
doktoravhandlingen. 

• Alt informasjon lagres i et låst skap og på en kryptert minnepinne. 
 
Hva skjer med opplysningene dine når vi avslutter forskningsprosjektet? 
Prosjektet skal etter planen avsluttes i våren 2022. Opplysningene anonymiseres og opptakene 
slettes når prosjektet er avsluttet. 
Dine rettigheter 
Så lenge du kan identifiseres i datamaterialet, har du rett til: 

- innsyn i hvilke personopplysninger som er registrert om deg, 
- å få rettet personopplysninger om deg,  
- få slettet personopplysninger om deg, 
- få utlevert en kopi av dine personopplysninger (dataportabilitet), og 
- å sende klage til personvernombudet eller Datatilsynet om behandlingen av dine 

personopplysninger. 
 
Hva gir oss rett til å behandle personopplysninger om deg? 
Vi behandler opplysninger om deg basert på ditt samtykke. 
 
På oppdrag fra Universitetet i Stavanger har NSD – Norsk senter for forskningsdata AS vurdert 
at behandlingen av personopplysninger i dette prosjektet er i samsvar med 
personvernregelverket.  
 
Hvor kan jeg finne ut mer? 
Hvis du har spørsmål om studien, eller ønsker å benytte deg av dine rettigheter, ta kontakt med: 
Stipendiat Minttu Johler, på epost) eller telefon 46795989 

• Hovedveileder, professor Rune Johan Krumsvik (rune.johan.krumsvik@uib.no) 
• Vårt personvernombud ved UiS, Kjetil Dalseth (personvernombud@uis.no) 
• NSD – Norsk senter for forskningsdata AS, på epost (personverntjenester@nsd.no) 

eller telefon 55 58 21 17 
 
 
Med vennlig hilsen, 
Minttu Johler 
Stipendiat 
Universitetet i Stavanger 
Institutt for grunnskolelærerutdanning, idrett og spesialpedagogikk 
Postboks 8600 FORUS 
4036 Stavanger 
tel. 4679 5989 
minttu.johler@uis.no 
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Appendix 2: Consent form 

 

Samtykkeerklæring  
 
Jeg har mottatt og forstått informasjon om prosjektet Lærerens rolle og undervisningsstrategier 
i teknologirike klasserom og har fått anledning til å stille spørsmål. Jeg samtykker til: 
 

 å delta i intervju  
 å bli observert i observasjonsperioden 
 å delta i fokusgruppeintervju  

 
 
Jeg samtykker til at mine opplysninger behandles frem til prosjektet er avsluttet, ca. til 
våren 2022. 
 
Dato: ________________________   Sted: ________________________  
 
Signatur: ________________________ _________________________________  
 
Navn med blokkbokstaver: ____________________ _______________________  
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Appendix 3: Information to the parents 

 

Informasjon til foresatte     Dato:_______________ 
 
(Skolens melding til foresatte) 
 
Forskningsprosjekt ved XXX skole 

I forbindelse med mine doktorgradsstudier ved Universitet i Stavanger gjennomfører jeg et 
forskningsprosjekt som handler om hvordan digitale verktøy blir brukt blant de minste i skolen (1.-7. 
trinn). Målet med prosjektet er å bidra til økt kunnskap om lærerens rolle og undervisningsstrategier i 
teknologirike klasserom. 

I den forbindelse samarbeider jeg med XXX skole, for å få kjennskap til hvordan lærere utfører 
pedagogisk arbeid med hjelp av digitale verktøy. For å finne ut av dette, observerer jeg lærere i sitt 
daglige pedagogiske arbeid fra 22. januar t.o.m. 21. februar. I løpet av denne perioden vil jeg være 
tilstede i klasserommene og ta notater, men ingen lydopptak eller videoopptak vil bli brukt. Fokus er på 
lærerens rolle og pedagogisk arbeid, og ikke på elevenes prestasjoner. Data om elever eller fra elever 
blir ikke samlet eller lagret, og all informasjon jeg får om elevene på skolen er konfidensiell. 

Prosjektet er godkjent av Universitetet i Stavanger og Norsk Senter for Forskningsdata. 

Hvor kan du finne ut mer? 
Hvis du har spørsmål om studien, ta kontakt med: 

• Stipendiat Minttu Johler (minttu.johler@uis.no) 
• Rektor XXX  
• NSD – Norsk senter for forskningsdata AS, på epost (personverntjenester@nsd.no) 

eller telefon: 55 58 21 17 
 
Med vennlig hilsen, 
Minttu Johler 
Stipendiat 
Universitetet i Stavanger 
Institutt for grunnskolelærerutdanning, idrett og spesialpedagogikk 
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Appendix 4: Interview guide for individual interviews 

 

Intervjuguide til lærere 

Main research question: 
How does the use of digital tools influence teachers’ role and their pedagogical choices in a 
technology-rich primary school classroom? 

Tema Spørsmål Notater 

Personlig 
infromasjon 

 

Kjønn 
 

Bakgrunn (utdanning, ansiennitet) 
 

 

Strukturelle 
rammer 

 

 

Kan du fortelle litt om tilgang til og 
stabilitet av teknologi i denne skolen? Hva 
slags digitale teknologier er tilgjengelige, 
hvordan fungerer infrastruktur fra ditt 
perspektiv ol. 

 

Hvordan velger du når og hvordan du bruker 
digital teknologi i undervisning? Er du for 
eksempel kjent med et rammeverk eller 
strategi som styrer pedagogisk bruk av 
digital teknologi i denne skolen?  

 

 

PfDK 

 

 

Kan du fortelle litt om hvordan du har hentet 
inn profesjonsfaglig digital kompetanse? 
- Formelt (for eksempel kurs, workshops ol.) 
- Uformelt (for eksempel fra kolleger, 
litteratur, lek med IKT selv ol.) 
 
Hvordan ville du beskrive din egen 
profesjonsfaglige digitale kompetanse for 
tiden? 
 

 

 

 

 

 

 

 

 

Pedagogical 
considerations 

 

Kan du si noe om hvilke digitale teknologier 
(hardware/software) du bruker  

o Daglig 
o Ukentlig 
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 o Av og til 
 
Hvilke teknologier bruker elevene dine ? 

o Daglig 
o Ukentlig 
o Av og til 

 
I det siste har det vært mange skeptiske og 
kritiske stemmer i media som omhandler 
bruk av IKT i barneskolen. Synes du at det 
er nødvendig og/eller viktig å ha en-til-en 
enheter til elevene i barneskolen?  
 
Kan du fortelle litt om fordelene du 
opplever ved bruk av teknologi i 
planlegging og utføring av undervisning? 
 
Kan du tenke på noen konkrete eksempler 
der du synes at du eller dine kolleger har 
lyktes med ang. pedagogisk bruk av 
teknologi? 
 
Når det er snakk om tilpasset opplæring ser 
du at teknologi på noen måte kan bidra i 
dette området? 
 
Hva slags utfordringer har du eller kollegene 
dine opplevd ved bruk av digital teknologi i 
undervisning? Du kan snakke om konkrete 
eksempler eller mer generelt. 
 
Synes du at det er noe ulemper med å bruke 
digital teknologi i undervisning, spesielt på 
barneskolenivå? 
 
Akkurat nå forbereder skolene seg for den 
nye læreplanen, som har livsmestring, 
demokrati og medborgerskap, samt 
bærekraftig utvikling som kjerne-elementer. 
Flere andre endringer har også fått plass i 
fagfornyelsen. Kan du si noe om hvordan du 
ser rollen av IKT i lys av den nye 
læreplanen? (Hvis du allerede er kjent med 
LK2020.) 
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Synes du at det generelt er krav til endringer 
ang. pedagogiske praksiser i barneskolen? 
Hvordan tror du at ny læreplan påvirker deg 
og dine praksiser som lærer? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Teacher’s role 

 

 

 

 

 

 

 

 

Mange eksperter synes at lærerrollen er i 
endring og lærere må stadig reflektere over 
og utvikle sine praksiser. Er du enig med 
dette?  
 
Hvordan ser du på fremtiden for deg som 
lærer? Kan du fortelle litt om hvordan du ser 
at ditt arbeid som lærer utvikler seg i løpet 
av de neste årene? 
 
Den nye læreplanen understreker bruk av 
teknologi i de fleste fagene gjennom hele 
skoleløpet. Hva er din mening om hvordan 
dette påvirker lærere i barneskolen? Er det 
for eksempel noe konkret du skal vurdere 
eller prøve for å få dette til? 
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Med tanke på lærerrollen og ulike 
kompetanser, hvilke kompetanser ser du 
som mest sentrale i nåtidens og fremtidens 
skole. 
Disse kan brukes som «prompts»: 
-relasjonskompetanse 
-fagkunnskap 
-klasseledelse 
-pedagogiske evner 
-formidlingsevne 
-fleksibilitet 
-evne til samarbeid 
 
Tror du at det er kompetanser som blir enda 
viktigere i fremtiden, eller kompetanser som 
blir mindre viktige i fremtiden? Ser du at 
digitalisering har noe å gjøre med det? 
 

 

 

 

 

 
 
 
 

Concluding  

notes 

 

 
Har du noen andre tanker om lærerrollen 
eller pedagogiske praksiser som du vil 
gjerne dele? 
 
Tusen takk. 
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Appendix 5: Observation guide 

 

Observation guide  
Date:  Time: 

(from – to) 
 

Class (grade, 
amount of 
b/g) 

 Teacher: 

 

 

Subject: 

 

 Lesson 
goal(s): 

 

 

Digital devices used during the class: 

Edtech Primary user: teacher(s) Primary user: students 

iPad 

 

  

Projector w/ Apple TV 

 

  

Headphones  

 

  

Other: 

 

  

Other: 

 

  

 
How does the use of ICT contribute towards (some of) the following competencies? 

Collaboration and communication 
(student-student, student-teacher) 

Notes: 

 

 

 

 

 

 

 

 

 

 

Social/cultural aspects (“skolen I 
samfunnet”; change and 
development) 

 

ICT-related competencies (learning 
about ICT) 

Creativity and productivity (high-
quality products, innovation, not just 
reproduction of knowledge) 

Differentiated instruction (pace, 
variation in task format and/or level) 

Problem-solving and Critical thinking  
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Ethical considerations  

 

 

 

 

 
Teacher’s role: How is the use of technology visible and/or influencing (some of the) following components in the classroom?  

Relational abilities (teacher-student, 
student-student) 

 

Notes: 

Ability to communicate and 
collaborate (teacher-student, 
student-teacher, student – student) 

 

Classroom management (physical 
and digital learning space, 
leadership in digital learning 
processes) 

 

Pedagogical abilities (variation in 
resources & methods, flexibility, 
organizing teaching, leading 
learning processes)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

 

Subject knowledge 

 

 

How does the teacher/ do the students use technology during a lesson? 

App, software, 
hardware etc. 

Teacher Students 
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Other notes (e.g. is EdTech being used for homework): 
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Appendix 6: Focus group interview guide (leader team) 
 

Intervjuguide, skoleledere 

Main research question: 
How does the use of digital tools influence teachers’ role and their pedagogical choices in a 
technology-rich primary school classroom? 

Tema Spørsmål Notater 

Personlig 
informasjon 

 

 

Kjønn 

 

Bakgrunn (utdanning, ansiennitet som 
lærer / rektor) 
 

 

Strukturelle 
rammer 

 

 

Infrastruktur: Hva slags digital teknologi 
bruker lærere og elevene i denne skolen for 
å utføre sin arbeid?  

 

Kan dere fortelle litt om hvordan de blir 
brukt, evt. annet relevant informasjon om 
infrastruktur (tilgang, nettverk etc.). 

 
Kan dere fortelle litt om de rammeverkene, 
dokumentene og/eller strategiene 
(kommune, fylkeskommune, nasjonal ol.) 
for bruk av IKT som på noen måte er 
forankret ved denne skolen?  

 

 

PfDK 

 

 

Kan dere fortelle litt om hvordan lærere i 
denne skolen tar i bruk ulike digitale 
hjelpemidler? Hvordan velger de, hvordan 
henter de inn kompetanse osv. 
 
Hvordan forstår dere lærerens 
profesjonsfaglige digital kompetanse?  

 

Kan dere fortelle litt om hvordan dere 
opplever lærerens profesjonsfaglige digital 
kompetanse i denne skolen? 
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Pedagogiske 
vurderinger 

I det siste har det vært mange skeptiske og 
kritiske stemmer i media som omhandler 
bruk av IKT i barneskolen. Synes dere at 
det er nødvendig og/eller viktig å ha en-til-
en enheter til elevene i barneskolen?  
 
Hva slags endringer har dere observert 
pedagogiske praksiser etter at bruk av IKT 
ble mer vanlig, for eksempel i form av 1:1-
enheter?  
 
Er det noe dere er spesielt stolte av i denne 
skolen i forhold til bruk av teknologi? 
 
Finnes det noen tydelige utfordringer eller 
til og med ulemper?  
 
Akkurat nå forbereder skolene seg for den 
nye læreplanen, som har livsmestring, 
demokrati og medborgerskap, samt 
bærekraftig utvikling som kjerne-
elementer. Flere andre endringer har også 
fått plass i fagfornyelsen. Hvordan ser dere 
rollen av IKT i lys av den nye læreplanen?  
 
Når det er snakk om tilpasset opplæring ser 
du at teknologi på noen måte kan bidra i 
dette området? 

• Dere kan snakke om konkrete 
eksempler eller mer generelt. 

 

 

Lærerrollen Mange skoleledere og andre eksperter 
synes at lærerrollen er i endring og lærere 
må stadig reflektere over og utvikle sine 
praksiser.  

• Er dere enig med dette?  
• Ser dere noe av dette blant ansette i 

denne skolen?  
• Merker dere motstand? 

 
Med tanke på lærerrollen og ulike 
kompetanser, hvilke kompetanser ser du 
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som mest sentrale i nåtidens og fremtidens 
skole. 
Disse kan brukes som «prompts»: 
-relasjonskompetanse 
-fagkunnskap 
-klasseledelse 
-pedagogiske evner 
-formidlingsevne 
-fleksibilitet 
-evne til samarbeid 
 
Tror dere at det er kompetanser som blir 
enda viktigere eller mindre viktigere i 
fremtiden?  

• Ser dere at digitalisering har noe å 
gjøre med det? 

 
Ser dere noe endring i hvordan lærere 
planlegger og utfører undervisning når de 
(og elever) bruker IKT? 
 
Tidligere kunnskapsminister Torbjørn Røe 
Isaksen har sagt at vi må «være kritiske uten 
å stoppe utviklingen» ved bruk at IKT på 
skolen. Hvordan, tenker dere, kan vi klare 
dette? 
 

Oppsummerende 
notater  

Har dere noen andre tanker om lærerrollen 
eller pedagogiske praksiser som du vil 
gjerne dele? 
 
Tusen takk. 
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Appendix 7: Focus group interview guide (Grade 1) 
 

 

Focus group interviews 

Grade 1 

Tema 1: Lærerens kompetanser 

Klasseledelse: Dere var svært enige på intervjuene om at det er viktig med tydelig klasseledelse når en bruker 
teknologi med de små (for eksempel «eple opp» og hvordan læringsbrettet er satt ned på pulten). Men hvordan 
kan teknologi bidra til god klasseledelse – eller kan det? 

 

Relasjonskompetanse: Dere var også enige om viktigheten av gode relasjoner mellom lærere og elever, og 
e.g. bruk av lydopptak som metode for tilbakemeldinger ble nevnt som en måte å bruke teknologi til å jobbe 
med relasjoner. Ser dere at teknologi ellers kan bidra positivt til lærerens relasjonskompetanse – eller motsatt 
vei? Hva med relasjonene mellom elever? 

 

Pedagogiske evner: Med tanke på undervisning av fremtidens kompetanser (21st century skills) blir 
konstruktivistiske tilnærminger anbefalt (e.g. å jobbe i lag, problem-basert læring, utforskning og 
underveisvurdering; Voogt, Erstad, Dede & Mishra, 2013). Jeg har jo fått se elevene å e.g. utforske og at 
elever jobber i lag, men vurderingsdelen er noe jeg ikke ser så mye på timene, da dette skjer på andre tider. 
Kan dere fortelle litt om tilbakemeldinger og underveisvurdering her på 1. trinn? 

 

Tema 2: Fremtidens kompetanser 

Fremtidens kunnskaper kan deles i tre hovedkategorier (Mishra & Kereluik, 2011): grunnleggende kunnskaper 
(fagkunnskap, informasjon, grunnleggende ferdigheter), metakunnskap (kritisk tenkning, kommunikasjon, 
samarbeid og innovasjon) og humanistisk kunnskap (kulturell kompetanse, etiske vurderinger, og 
identitetsrelatert kunnskap). På 1. trinn har en selvsagt stor fokus på grunnleggende kunnskap og ferdigheter, 
fordi at annet blir senere bygget på det. Men hvordan passer de andre kunnskapene – metakunnskap og 
humanistisk kunnskap – inn i dette sammenheng? 

 

Ifølge lærere er metakunnskap og humanistisk kunnskap (= 21st century skills) viktige, men uansett er det 
ofte stort sett bare grunnleggende kunnskaper og ferdigheter som blir undervist, mens annet per måte bare 
skjer, uten at elevene blir eksplisitt veiledet eller opplært i for eksempel problem-basert læring eller samarbeid. 
Høres dette kjent ut eller er det annerledes her på 1. trinn?  

 

Måter å bruke teknologi kan deles i tre hovedkategorier: konsumering, der elevene konsumerer ferdiglagd 
innehold, reproduksjon av kunnskap, der elevene oppsummerer eller reformulerer gammelt kunnskap, og til 
skapning og utforskning, der elevene finner ut av eller skaper noe nytt selv. Jeg har sett alle tre i dette trinnet. 
Hvordan ser dere denne tredelingen på 1. trinn – er det noe som skjer mer eller mindre enn de andre? Hvorfor 
det? Er det noe som er vanskelig å få til på 1. trinn? 
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Tema 3: Tilpasset opplæring 

Jeg har fått se hvordan dere lager tilpasset og differensiert material til elevene, for eksempel ift. prosjektet 
som handlet om ulike dyr. Bruker dere teknologi også til å tilpasse og differensiere lekser? Kan dere fortelle 
litt om det? 

 

Lenge har folk snakket om at vi blir mer «effektive» ved bruk av teknologi, og at noen ganger teknologi kan 
erstatte læreren. I det siste har vi begynt å snakke heller om at læring er ikke blitt mer effektiv med teknologi, 
men den er blitt annerledes. Jeg har sett at elevene for eks. spiller GraphoGame  på seg selv, men jeg har også 
sett at når elevene jobber med å produsere tekst selv så brukes det flere teknologiske hjelpemidler, og samtidig 
mer pedagoger er tilgjengelige. Kan dere fortelle litt om disse pedagogiske valg? 

 

Å bruke spill i læring kan være svært motiverende, det kan tilby adaptive algoritmer for differensiering og og 
spesielt gutter kan ofte kobles til læring gjennom læringspill, men samtidig advarer flere psykologer om 
«instant gratification», altså at barna blir vant til å få belønning med en gang uten at det må jobbes langsiktig, 
og noen advarer om dopamin-high og at barna blir hekta på spill med øyeblikkelig belønning. Dere har valgt 
å bruke sånne spill-baserte læringsmåter. Kan dere fortelle litt om hvorfor og hvor mye, og hva ligger bak 
denne pedagogiske beslutningen? 

 

Tema 4: Hvordan å lykkes? 

Dere var også enige i det at det er veldig viktig at lærere holder seg oppdater ift det digitale, men mange 
erfarne lærere føler at det ikke finnes nok tid eller andre ressurser for å lære opp og holde seg oppdatert, da 
utviklingen går så fort. Lærerstudenter derimot sier at det er veldig tilfeldig om de lærer noe av det digitale, 
enten ved universitetet eller i praksis. I denne skolen har dere derimot kommet ganske langt. Kan jeg be hver 
av dere å kort presentere en ide eller en viktig faktor som gjelder hvis en vil lykkes med å bruke teknologi på 
en hensiktsmessig måte i barneskolen, og begrunne hvorfor du har valgt akkurat dette? 
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Appendix 8: Focus group interview guide (Grade 5) 

 
  

Grade 5 

Tema 1: Lærerens kompetanser 

Klasseledelse: Dere var svært enige på intervjuene om at det er viktig med tydelig klasseledelse og klare regler 
når en bruker teknologi i såpass stor grad. Men hvordan kan teknologi også bidra til god klasseledelse - eller 
kan det? (Classroom-appen: noen bruker denne appen ganske mye, noen i svært lite grad. Kan dere fortelle 
litt mer om hvorfor eller hvorfor ikke dere har valgt å bruke den?) 

 

Relasjonskompetanse: Dere var også enige om viktigheten av gode relasjoner mellom lærere og elever, og 
e.g. lydopptak som tilbakemelding ble nevnt som en måte å bruke teknologi til å jobbe med relasjoner. Ser 
dere at teknologi ellers kan bidra positivt ift. lærerens relasjonskompetanse – eller motsatt vei? 

 

Fagkompetanse: dere var også svært enige om at behovet til fagkompetanse ift. lærerrollen har endret, da 
læreren ikke lenger er primær kilde til kunnskap i klasserommet, og alt kunnskap nå i hele verden er «within 
the reach». Kan dere fortelle litt om hvordan dere veileder elevene når de skal finne informasjon om noe selv? 
(Dette kan også skape et felle der «utforskning» blir googling og egentlig bare reproduksjon av kunnskap.) 

 

 

Tema 2: Fremtidens kompetanser 

Med tanke på undervisning av fremtidens kompetanser (21st century skills) blir konstruktivistiske 
tilnærminger anbefalt (e.g. å jobbe i lag, problem-basert læring, utforskning og underveisvurdering; Voogt, 
Erstad, Dede & Mishra, 2013). Jeg har jo fått se elevene på 5. trinn å «løse» problemer, utforske og at elever 
jobber i teams relativt mye, men vurderingsdelen er noe jeg ikke ser så mye på timene, da dette skjer på andre 
tider. Kan dere fortelle litt om hvordan dere bruker teknologi for vurdering og ellers til kommunikasjon 
mellom lærer og elev? 

 

Fremtidens kunnskaper kan deles i tre hovedkategorier (Mishra & Kereluik, 2011): grunnleggende kunnskaper 
(fagkunnskap, informasjon, grunnleggende ferdigheter), metakunnskap (kritisk tenkning, kommunikasjon, 
samarbeid og innovasjon) og humanistisk kunnskap (kulturell kompetanse, etiske vurderinger, og 
identitetsrelatert kunnskap). Hvordan ser dere denne tredelingen i sammenheng med undervisning og læring? 
Er det noe som skiller seg fra de andre? Tror dere at ny læreplan kommer til å endre noe av dette? 

 

Teknologi går jo sammen med disse so-called 21st century skills, og ifølge lærere er disse fremtidens 
kompetanser viktige, men uansett er det ofte hovedsakelig grunnleggende kunnskaper og ferdigheter som blir 
undervist, mens annet per måte bare skjer, uten at elevene blir eksplisitt veiledet eller opplært i for eksempel 
problem-basert læring eller samarbeid. Høres dette kjent ut, eller hvordan lærer deres elever om disse 
kompetansene, for eks. samarbeid eller kritisk tenkning? Og hvordan blir disse kompetansene vurdert?  
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Måter å bruke teknologi kan deles i tre hovedkategorier: konsumering, der elevene konsumerer ferdiglagd 
innehold (10 økter), reproduksjon av kunnskap (6 økter), der elevene oppsummerer eller reformulerer gammelt 
kunnskap, og til skapning og utforskning (11), der elevene finner ut og/eller skaper noe nytt selv. Jeg har sett 
alle tre i dette trinnet (i tillegg 4 timer som hadde elementer fra 2eller 3 kategorier, og 2 som ikke hørte til 
disse kategoriene i hele tatt). Kan dere fortelle litt om hvordan dere velger om elevene skal konsumere, 
reprodusere eller utforske og skape selv? (Er det e.g. mer typisk i et fag enn et annet, har det noe å si hvis 
læreren jobber alene eller i lag med de andre, om det er snakk om enkeltopplegg eller prosjekt etc.) 

 

Tema 3: Tilpasset opplæring 

Jeg har sett at når elever konsumerer digitalt innehold så har appen/software ofte an adaptiv algoritme. I tillegg 
har jeg sett at elevene har fått oppgavetyper der oppgaven i seg selv er lagd opp slik at den passer til elever på 
alle nivåer. Hvordan tilpasser dere lekser – kan dere fortelle litt om det? 

 

Tema 4: Hvordan å lykkes? 

Dere var også enige i det at det er veldig viktig at lærere holder seg oppdater ift. det digitale, men mange 
erfarne lærere føler at det ikke finnes nok tid eller andre ressurser for å lære opp og holde seg oppdatert, da 
utviklingen går så fort. Lærerstudenter derimot sier at det er veldig tilfeldig om de lærer noe av det digitale, 
enten ved universitetet eller i praksis. I denne skolen har dere derimot kommet ganske langt. Kan jeg be hver 
av dere å kort presentere en ide eller en viktig faktor som gjelder hvis en vil lykkes med å bruke teknologi på 
en hensiktsmessig måte i barneskolen, og begrunne hvorfor du har valgt akkurat dette? 
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Spørreskjema 
Survey  
Denne spørreundersøkelsen er anonym, men jeg vil gjerne lære litt om din bakgrunn.  
This survey is anonymous, but I would like to learn a little bit about your background. 

Hvilke(t) klassetrinn underviser du? 
Which grade level(s) do you teach? 

Hvor mange års erfaring har du som lærer i grunnskolen? 
How many years of teaching experience do you have in primary and lower secondary school? 

Hva slags (lærer)utdanning har du? 
What kind of a teacher education do you have? 

Har din arbeidsgiver gitt deg mulighet til å ta videreutdanning eller etterutdanning for å utvikle din 
pedagogiske digitale kompetanse (f.eks. etter- og videreutdanning ved universitet/høgskole eller 
gjennom kommune/private aktører)? Hvis ja, hva? 
Has your employer given you an opportunity for professional development in professional digital 
competence (e.g. tertiary education or courses arranged by the municipality or private companies). If 
yes, which? 

Kan du nevne hvilke digitale verktøy (e.g. applikasjoner eller software) som blir brukt mest i dine 
undervisningstimer (av deg eller elevene dine). 
Could you list digital resources (e.g. applications or software) that are used most frequently during 
your lessons (by you or your pupils)? 
---------------------- ------------------------------------ ------------------------------------ ------------------------------- --------- 

Følgende påstander og spørsmål handler om dine oppfatninger og erfaringer som lærer i en skole 
der bruk av digital læremidler er en del av hverdagen. Skriv gjerne ytterlige kommentarer for å 
utdype dine besvarelser. Dette kan være for eksempel personlige erfaringer eller konkrete 
eksempler. Denne spørreundersøkelsen er anonym, så ikke del personopplysninger (for eks. navn) 
om deg selv eller dine elever/kollegaer i dine besvarelser. 
Following statements and questions map your views and experiences as a teacher in a school where 
use of digital resources are a part of everyday practices. Additional comments to elaborate on your 
answers are warmly welcomed. They can be for example personal experiences or concrete examples. 
This survey is anonymous, so please, do not share sensitive or personal information (e.g. names) 
about yourself or your pupils/colleagues. 

 

Del 1: Klasseledelse i teknologirike omgivelser 
Part 1: Classroom management in teachnology-rich environments 
 
«Klasseledelse handler om lærerens arbeid som bidrar til elevenes faglige, sosiale og emosjonelle 
læring og utvikling, og spenner over et bredt praksisfelt. Det dreier seg om ledelse av grupper som 
lag, av den enkelte elev som aktør i en gruppe, og om lærerens tilrettelegging for læring i 
elevfellesskapet.» (Utdanningsdirektoratet, 2020)  
«Classroom management is about teachers’ work that contributes towards a wide spectrum of pupils’ 
academic, social and emotional learning and development. It is about leading groups as teams, and 
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individual pupils as members of teams, and about the teachers’ ability to differentiate for collective 
learning experiences.” (The Norwegian Directorate for Education and Training, 2020) 

I hvilken grad er du enig eller uenig med følgende påstander:  
To what extent do you agree with the following statements: 

1 – helt uenig (strongly disagree) 
2 – litt uenig (somewhat disagree) 
3 – verken uenig eller enig (do not agree nor disagree) 
4 – litt enig (somewhat agree) 
5 – helt enig (strongly agree) 

Digital teknologi bidrar til bedre klasseledelse. 
Digital technologies contribute towards better classroom management. 

Digital teknologi gjør klasseledelse mer utfordrende. 
Digital technologies make classroom management more challenging. 

Teknologirike klasserom krever nye kompetanser av lærer ift. klasseledelse. 
Technology-rich classrooms require new teacher competences in terms of classroom management. 

I teknologirike klasserom er det viktig at læreren har kontroll over elevskjermene hele tiden. 
It is important that the teacher has control over pupils’ screens at all times in technology-rich 
classrooms. 

I teknologirike klasserom er det mindre behov for en lærer enn i tradisjonelle klasserom. 
There is a lesser need for a teacher in technology-rich classrooms than in traditional classrooms.  

Overganger mellom ulike oppgaver i timen er enklere når hver elev har sin egen digitale enhet. 
Transitions between tasks during a lesson are easier when each pupils has a personal digital device. 

Digital teknologi kan bidra til bedre struktur i klasserommet. 
Digital technologies can contribute towards a better lesson structure. 

Det er særlig viktig med tydelige regler og rutiner i teknologirike klasserom. 
Clear rules and good routines are particularly important in technology-rich classrooms. 

Det er særlig viktig med gode relasjoner mellom lærer og elever i teknologirike klasserom. 
Good teacher-pupil relationships are particularly important in technology-rich classrooms. 

Det er særlig viktig med tillit mellom lærer og elever i teknologirike klasserom. 
Trust between teachers and pupils is particularly important in technology-rich classrooms. 

Elever skal kunne medvirke i utforming av regler og rutiner i teknologirike klasserom. 
Pupils should be allowed to contribute when establishing rules and routines in technology-rich 
classrooms. 

Lærerens rolle i teknologirike klasserom er annerledes enn lærerens tradisjonelle rolle.  
Teacher’s role in a technology-rich classroom is different from teacher’s traditional role. 
 

Ytterlige kommentarer: 
Additional comments: 

---------------------- ------------------------------------ ------------------------------------------------------------------------ - 
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Del 2: Dine erfaringer og praksiser 
Part 2: Your experiences and practices 

I hvilken grad passer følgende påstander til deg og ditt arbeid som lærer. 
To what extent do the following statements reflect you and your work as a teacher. 

1 - i svært liten grad (to a very small extent) 
2 - i liten grad (to a small extent) 
3 - i noen grad (to some extent) 
4 - i stor grad (to a great extent) 
5 - i svært stor grad (to a very great extent) 

Jeg bruker uformelle metoder for å utvikle min pedagogiske digitale kompetanse (e.g. sosiale medier, 
bøker, tidsskrifter, lærer av kollegaer/venner) 
I use informal methods to develop my professional digital competence (e.g. social media, books, 
journals, learning from colleagues/friends). 

Min arbeidsgiver støtter utviklingen av min pedagogiske digitale kompetanse. 
My employer supports the development of my professional digital competence.  

Min arbeidsgiver tilbyr meg muligheter for å utvikle min pedagogiske digitale kompetanse. 
My employer offers me opportunities to develop my professional digital competence. 

Jeg har endret og/eller utviklet undervisningsmetoder og -strategier pga. digitalisering i skolen. 
I have changed and/or developed my teaching methods and strategies due to the digitalization of this 
school. 

Jeg har rutiner i klasserommet der teknologi bidrar til  
I have classroom routines that contribute towards  

 Struktur og rammer – Structure and framings 

 Kommunikasjon og samarbeid – Communication and collaboration 

Relasjonsbygging (lærer-elev og elev-elev) – Establishing and maintaining relationships 
(teacher-pupil and pupil-pupil) 

 Bedre overganger – Better transitions 

Jeg prøver gjerne ut nye digitale løsninger i mitt arbeid så lenge disse bidrar pedagogisk. 
I gladly try new digital solutions at work, as long as they contribute pedagogically. 

Jeg er ikke redd for å ta risiko eller feile foran elever når jeg prøver ut nye digitale teknologier. 
I am not afraid of taking risks or failing in front of my pupils when experimenting with new digital 
technologies. 

Jeg synes at elevene blir lett distrahert ved bruk av digital teknologi. 
I think that pupils get easily distracted when using digital technologies. 

Jeg erfarer mye utenomfaglig bruk av teknologi i undervisningstimene mine. 
I find that pupils exercise a lot of non-academic use of technology during my lessons. 

Ytterlige kommentarer: 
Additional comments: 

---------------------- ------------------------------------ ------------------------------------ ------------------------------- --------- 
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---------------------- ------------------------------------ ------------------------------------ ---------------------------------------- 

Del 3: Bruk av digital teknologi for ulike formål 
Part 3: Using digital technologies for different purposes 

I hvilken grad bruker du teknologi i følgende forbindelser:  
To what extent do you use technology in the following contexts: 
 
1 - i svært liten grad (to a very small extent) 
2 - i liten grad (to a small extent) 
3 - i noen grad (to some extent) 
4 - i stor grad (to a great extent) 
5 - i svært stor grad (to a very great extent) 

Tilpasset opplæring:  
Differentiated instruction: 

Adaptivt læringsverktøy (digitale ressurser som ved hjelp av algoritmer tilpasses fortløpende 
til hver enkelt elevs ferdighetsnivå og utvikling; e.g. applikasjoner som 99Math eller 
GraphoGame) 
Adaptive learning technologies (digital resources that use adaptive algorithms to personalize 
each individual learning level and development; e.g. applications such as 99Math or 
GraphoGame) 
 
Tilpasninger for enkeltelever (e.g. hjelpemidler ved lese- og skrivevansker) 
Individualized instruction (e.g. resources for those with difficulties in reading and writing) 
 
Åpne oppgavetyper som tillater elever å jobbe fra sine egne forutsetninger 
Assignment design that allows each student to work on the same task but at the level that 
best suits their needs 
 
Oppgavemengden og/eller tekstlengden blir tilpasset ved behov til enkeltelever. 
The amount of exercises and/or length of texts is adapted to meet individual needs. 

Tverrfaglige prosjekter mellom to eller flere fag og to eller flere lærere 
Cross-curricular projects between two or more subjects and two or more teachers  

Relasjonsbygging 
Establishing and maintaining relationships  

 Mellom lærer og elever – Between a teacher and pupils 

Mellom to eller flere elever – Between two or more pupils 

Kommunikasjon: 
Communication: 

 Mellom lærer og elev – Between a teacher and a pupil 

 Mellom to eller flere elever – Between to or more pupils  

 Mellom kollegaer – Between colleagues 

 Mellom skole og hjem – Between school and home 
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Konsumering av digitalt innhold (elever bruker websider, applikasjoner etc. for å øve inn 
kunnskaper/ferdigheter) 
Consumption of existing content (pupils use websites, applications etc. to train their skills and to gain 
knowledge) 

Digitale læringsstrategier (elever bruker websider og digitale tekster for å finne, evaluere og bruke 
informasjon og eksisterende kunnskap) 
Digital learning strategies (pupils use websites and digital texts to find, evaluate, and use information 
and existing knowledge) 

Reproduksjon av kunnskap (e.g. elever lager digitale presentasjoner og andre produkter av 
eksisterende kunnskap) 
Reproduction of knowledge (e.g. pupils make digital presentations and other products demonstrating 
existing knowledge) 

Multimodalitet: 
Multimodality: 

Jeg bruker verktøy som kombinerer tekst, lyd og/eller visuelle elementer i min undervisning. 
 When teaching, I use tools that combine text, audio, and/or visual elements. 

Mine elever bruker verktøy som kombinerer tekst, lyd og/eller visuelle elementer e.g. i sine 
presentasjoner. 
My pupils use tools that combine text, audio, and/or visual elements. 

Utforskende læring (utforskende metoder der prosess er viktigere enn å lage et produkt) 
Exploratory learning (exploratory methods that highlight the process over product)  

Skapende prosesser (e.g. anvende kunnskap for å lage noe nytt, entreprenørskap) 
Creating new (e.g. processes where pupils use existing knowledge to develop something new, 
entrepreneurship)  

Ytterlige kommentarer: 
Additional comments: 

---------------------- ------------------------------------ ------------------------------------ ------------------------------------ ---- 

Kan du gi et eksempel / eksempler om når du har brukt teknologi til utforskende og/eller skapende 
pedagogiske tilnærminger/praksiser: 
Could you provide an example/examples of situations where you have used technology to promote 
practices that support exploratory learning and/or creating something new: 

Ifølge dine erfaringer, hva kreves fra en lærer slik at lærer og elever lykkes med læring i 
teknologitette klasserom? 
In your experience, what does it take to make teachers and pupils successful in learning in 
technology-rich classrooms? 

Har økt digitalisering av skolene noen fordeler ift. ditt pedagogiske arbeid? Ja/nei  
Hvis ja, hvilke? 
Has increased digitalization of schools some advantages regarding your pedagogical work? Yes/no 
If yes, which advantages? 

Har økt digitalisering av skolene noen ulemper ift. ditt pedagogiske arbeid? Ja/nei 
Hvis ja, hvilke? 
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Has increased digitalization of schools some disadvantages regarding your pedagogical work? Yes/no 
If yes, which disadvantages? 
 

Kan du nevne noe som du tenker er avgjørende for at lærere og elever skal lykkes i teknologirike 
klasserom: 
Can you name something that you find absolutely essential for teachers and pupils to succeed in 
technology-rich classrooms: 

Er det noe annet du ønsker å tilføre? 
Is there something else you would like to add: 

Tusen takk for dine svar! 
Many thanks for your answers! 
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Appendix 10: Observation coding (Grade 1)

 

Cod
ing 

less
ons

 (ob
serv

atio
n sh

eets
), gr

ade
 1 

 Cat
ego

ries
: 

 Rep
rod

ucti
on o

f kn
owl

edg
e: D

igita
l inf

orm
atio

n lit
erac

y – 
pup

ils lo
ok u

p, e
valu

ate,
 and

/or 
use

 exi
stin

g in
form

atio
n an

d kn
owl

edg
e to

 ans
wer

 que
stio

ns o
r to

 cre
ate 

a pr
ese

ntat
ion.

 
 Pro

duc
tivit

y (in
nov

atio
n/c

rea
tivit

y): E
xplo

rato
ry a

ppr
oac

h, a
ttem

ptin
g to

 sol
ve a

 pro
blem

 in a
n or

igin
al w

ay, 
exp

erim
ent

ing 
 Con

sum
ing 

con
ten

t: P
upil

s do
 not

 cre
ate 

any
thin

g of
 the

ir ow
n bu

t co
nsu

me 
exis

ting
 con

ten
t on

line
 (e.g

. ga
mes

, e-b
ook

s) 
 Wri

ting
 pra

ctic
e: P

upil
s us

e ap
ps/s

oftw
are 

for 
writ

ing 
pra

ctic
e an

d pr
odu

cing
 sim

ple 
text

s 
 Coll

abo
rati

on:
 Dig

ital 
tech

nolo
gies

 we
re u

sed
 to c

olla
bor

ate 
on e

ithe
r co

nte
nts,

 pro
cess

 or p
rod

uct 
(NB

! M
ore

 col
labo

rati
on o

fflin
e/u

nplu
gge

d) 
 Com

mu
nica

tion
: Te

ach
er-p

upil
 or p

upil
-pu

pil  
 Clas

sroo
m m

ana
gem

ent
: Str

uctu
re, o

rgan
izat

ion,
 inte

rven
tion

 
 Diff

ere
ntia

ted
 ins

truc
tion

: Ind
ivid

uali
zed

 ins
truc

tion
, pu

pil p
arti

cipa
tion

 in c
hoic

e of
 lev

el (N
B! M

any
 ass

ignm
ent

s w
ere

 des
igne

d in
 a w

ay t
hat 

the
 des

ign 
itse

lf al
low

ed a
 diff

ere
ntia

ted
 

app
roa

ch) 
 For 

wha
t pu

rpo
se w

ere 
digi

tal t
ech

nolo
gies

 use
d du

ring
 the

 obs
erve

d le
sson

s? 
  Less

on 
Gra

de 
leve

l 
Rep

rod
ucti

on o
f 

kno
wle

dge
 

Pro
duc

tivit
y 

(inn
ova

tion
/ 

crea
tivit

y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m 

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

27.0
1. 

Nor
sk 

1 
 

 
Sala

by (
e-b

ook
s), 

Boo
kCr

. (te
ach

ers 
hav

e cr
eate

d 
acti

vity
 boo

ks) 

Boo
kC r

eato
r, 

Kids
pira

tion
, 

ima
lles

ing 

 
iTho

ugh
ts, P

hot
os 

iTho
ugh

ts 
Sala

by (
also

 pup
il 

par
ticip

atio
n), 

ima
lles

ing 

Not
 all 

pup
ils c

an 
read

, so
 pic

ture
s 

ofte
n su

ppo
rt 

verb
al/w

ritte
n 

com
mun

icat
ion 

in 
grad

e 1 
in 

gen
eral

; QR
 

cod
es o

n 
iTho

ugh
ts h

elp 
dire

ct p
upil

s to
 

whe
re t

hey
 

sho
uld 

go 
Scie

nce
 

1 
Kids

pira
tion

 
 

Sho
wbi

e, 
Kids

pira
tion

  
(mu

ltim
oda

l an
d 

diff
ere

ntia
ted

 
con

ten
ts c

reat
ed 

by t
eac

her
s – 

this
 

Kids
pira

tion
 

 
Sho

wbi
e 

Sho
wbi

e 
Sho

wbi
e, 

Kids
pira

tion
 

(mu
ltim

oda
lity,

 
diff

ere
ntia

ted
 

con
ten

ts) 

A la
rge,

 
diff

ere
ntia

ted
, 

mu
ltim

oda
l 

libra
ry o

n 
Sho

wbi
e, c

reat
ed 

by t
eac

her
s 

Appendices 

239  

Appendix 10: Observation coding (Grade 1)

 

Cod
ing 

less
ons

 (ob
serv

atio
n sh

eets
), gr

ade
 1 

 Cat
ego

ries
: 

 Rep
rod

ucti
on o

f kn
owl

edg
e: D

igita
l inf

orm
atio

n lit
erac

y – 
pup

ils lo
ok u

p, e
valu

ate,
 and

/or 
use

 exi
stin

g in
form

atio
n an

d kn
owl

edg
e to

 ans
wer

 que
stio

ns o
r to

 cre
ate 

a pr
ese

ntat
ion.

 
 Pro

duc
tivit

y (in
nov

atio
n/c

rea
tivit

y): E
xplo

rato
ry a

ppr
oac

h, a
ttem

ptin
g to

 sol
ve a

 pro
blem

 in a
n or

igin
al w

ay, 
exp

erim
ent

ing 
 Con

sum
ing 

con
ten

t: P
upil

s do
 not

 cre
ate 

any
thin

g of
 the

ir ow
n bu

t co
nsu

me 
exis

ting
 con

ten
t on

line
 (e.g

. ga
mes

, e-b
ook

s) 
 Wri

ting
 pra

ctic
e: P

upil
s us

e ap
ps/s

oftw
are 

for 
writ

ing 
pra

ctic
e an

d pr
odu

cing
 sim

ple 
text

s 
 Coll

abo
rati

on:
 Dig

ital 
tech

nolo
gies

 we
re u

sed
 to c

olla
bor

ate 
on e

ithe
r co

nte
nts,

 pro
cess

 or p
rod

uct 
(NB

! M
ore

 col
labo

rati
on o

fflin
e/u

nplu
gge

d) 
 Com

mu
nica

tion
: Te

ach
er-p

upil
 or p

upil
-pu

pil  
 Clas

sroo
m m

ana
gem

ent
: Str

uctu
re, o

rgan
izat

ion,
 inte

rven
tion

 
 Diff

ere
ntia

ted
 ins

truc
tion

: Ind
ivid

uali
zed

 ins
truc

tion
, pu

pil p
arti

cipa
tion

 in c
hoic

e of
 lev

el (N
B! M

any
 ass

ignm
ent

s w
ere

 des
igne

d in
 a w

ay t
hat 

the
 des

ign 
itse

lf al
low

ed a
 diff

ere
ntia

ted
 

app
roa

ch) 
 For 

wha
t pu

rpo
se w

ere 
digi

tal t
ech

nolo
gies

 use
d du

ring
 the

 obs
erve

d le
sson

s? 
  Less

on 
Gra

de 
leve

l 
Rep

rod
ucti

on o
f 

kno
wle

dge
 

Pro
duc

tivit
y 

(inn
ova

tion
/ 

crea
tivit

y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m 

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

27.0
1. 

Nor
sk 

1 
 

 
Sala

by (
e-b

ook
s), 

Boo
kCr

. (te
ach

ers 
hav

e cr
eate

d 
acti

vity
 boo

ks) 

Boo
kC r

eato
r, 

Kids
pira

tion
, 

ima
lles

ing 

 
iTho

ugh
ts, P

hot
os 

iTho
ugh

ts 
Sala

by (
also

 pup
il 

par
ticip

atio
n), 

ima
lles

ing 

Not
 all 

pup
ils c

an 
read

, so
 pic

ture
s 

ofte
n su

ppo
rt 

verb
al/w

ritte
n 

com
mun

icat
ion 

in 
grad

e 1 
in 

gen
eral

; QR
 

cod
es o

n 
iTho

ugh
ts h

elp 
dire

ct p
upil

s to
 

whe
re t

hey
 

sho
uld 

go 
Scie

nce
 

1 
Kids

pira
tion

 
 

Sho
wbi

e, 
Kids

pira
tion

  
(mu

ltim
oda

l an
d 

diff
ere

ntia
ted

 
con

ten
ts c

reat
ed 

by t
eac

her
s – 

this
 

Kids
pira

tion
 

 
Sho

wbi
e 

Sho
wbi

e 
Sho

wbi
e, 

Kids
pira

tion
 

(mu
ltim

oda
lity,

 
diff

ere
ntia

ted
 

con
ten

ts) 

A la
rge,

 
diff

ere
ntia

ted
, 

mu
ltim

oda
l 

libra
ry o

n 
Sho

wbi
e, c

reat
ed 

by t
eac

her
s 

Appendix 10: Observation coding (Grade 1)

 

Co
di

ng
 le

ss
on

s (
ob

se
rv

at
io

n 
sh

ee
ts

), 
gr

ad
e 

1 
 Ca

te
go

rie
s:

 
 Re

pr
od

uc
tio

n 
of

 k
no

w
le

dg
e:

 D
ig

ita
l i

nf
or

m
at

io
n 

lit
er

ac
y 

– 
pu

pi
ls

 lo
ok

 u
p,

 e
va

lu
at

e,
 a

nd
/o

r u
se

 e
xi

st
in

g 
in

fo
rm

at
io

n 
an

d 
kn

ow
le

dg
e 

to
 a

ns
w

er
 q

ue
st

io
ns

 o
r t

o 
cr

ea
te

 a
 p

re
se

nt
at

io
n.

 
 Pr

od
uc

tiv
ity

 (i
nn

ov
at

io
n/

cr
ea

tiv
ity

): 
Ex

pl
or

at
or

y 
ap

pr
oa

ch
, a

tt
em

pt
in

g 
to

 so
lv

e 
a 

pr
ob

le
m

 in
 a

n 
or

ig
in

al
 w

ay
, e

xp
er

im
en

tin
g 

 Co
ns

um
in

g 
co

nt
en

t: 
Pu

pi
ls 

do
 n

ot
 c

re
at

e 
an

yt
hi

ng
 o

f t
he

ir 
ow

n 
bu

t c
on

su
m

e 
ex

ist
in

g 
co

nt
en

t o
nl

in
e 

(e
.g

. g
am

es
, e

-b
oo

ks
) 

 W
rit

in
g 

pr
ac

tic
e:

 P
up

ils
 u

se
 a

pp
s/

so
ftw

ar
e 

fo
r w

rit
in

g 
pr

ac
tic

e 
an

d 
pr

od
uc

in
g 

sim
pl

e 
te

xt
s 

 Co
lla

bo
ra

tio
n:

 D
ig

ita
l t

ec
hn

ol
og

ie
s w

er
e 

us
ed

 to
 c

ol
la

bo
ra

te
 o

n 
ei

th
er

 c
on

te
nt

s,
 p

ro
ce

ss
 o

r p
ro

du
ct

 (N
B!

 M
or

e 
co

lla
bo

ra
tio

n 
of

fli
ne

/u
np

lu
gg

ed
) 

 Co
m

m
un

ica
tio

n:
 T

ea
ch

er
-p

up
il 

or
 p

up
il-

pu
pi

l  
 Cl

as
sr

oo
m

 m
an

ag
em

en
t: 

St
ru

ct
ur

e,
 o

rg
an

iza
tio

n,
 in

te
rv

en
tio

n 
 Di

ffe
re

nt
ia

te
d 

in
st

ru
ct

io
n:

 In
di

vi
du

al
ize

d 
in

st
ru

ct
io

n,
 p

up
il 

pa
rt

ic
ip

at
io

n 
in

 c
ho

ic
e 

of
 le

ve
l (

N
B!

 M
an

y 
as

sig
nm

en
ts

 w
er

e 
de

sig
ne

d 
in

 a
 w

ay
 th

at
 th

e 
de

si
gn

 it
se

lf 
al

lo
w

ed
 a

 d
iff

er
en

tia
te

d 
ap

pr
oa

ch
) 

 Fo
r w

ha
t p

ur
po

se
 w

er
e 

di
gi

ta
l t

ec
hn

ol
og

ie
s u

se
d 

du
rin

g 
th

e 
ob

se
rv

ed
 le

ss
on

s?
 

  Le
ss

on
 

Gr
ad

e 
le

ve
l 

Re
pr

od
uc

tio
n 

of
 

kn
ow

le
dg

e 
Pr

od
uc

tiv
ity

 
(in

no
va

tio
n/

 
cr

ea
tiv

ity
) 

Co
ns

um
in

g 
co

nt
en

t 
W

rit
in

g 
pr

ac
tic

e 
Co

lla
bo

ra
tio

n 
Co

m
m

un
ic

at
io

n 
Cl

as
sr

oo
m

 
m

an
ag

em
en

t 
Di

ffe
re

nt
ia

te
d 

in
st

ru
ct

io
n 

N
ot

es
 

27
.0

1.
 

N
or

sk
 

1 
 

 
Sa

la
by

 (e
-b

oo
ks

), 
Bo

ok
Cr

. (
te

ac
he

rs
 

ha
ve

 c
re

at
ed

 
ac

tiv
ity

 b
oo

ks
) 

Bo
ok

Cr
ea

to
r, 

Ki
ds

pi
ra

tio
n,

 
im

al
le

sin
g 

 
iT

ho
ug

ht
s,

 P
ho

to
s 

iT
ho

ug
ht

s 
Sa

la
by

 (a
lso

 p
up

il 
pa

rt
ic

ip
at

io
n)

, 
im

al
le

sin
g 

N
ot

 a
ll 

pu
pi

ls 
ca

n 
re

ad
, s

o 
pi

ct
ur

es
 

of
te

n 
su

pp
or

t 
ve

rb
al

/w
rit

te
n 

co
m

m
un

ic
at

io
n 

in
 

gr
ad

e 
1 

in
 

ge
ne

ra
l; 

Q
R 

co
de

s o
n 

iT
ho

ug
ht

s h
el

p 
di

re
ct

 p
up

ils
 to

 
w

he
re

 th
ey

 
sh

ou
ld

 g
o 

Sc
ie

nc
e 

1 
Ki

ds
pi

ra
tio

n 
 

Sh
ow

bi
e,

 
Ki

ds
pi

ra
tio

n 
 

(m
ul

tim
od

al
 a

nd
 

di
ffe

re
nt

ia
te

d 
co

nt
en

ts
 c

re
at

ed
 

by
 te

ac
he

rs
 –

 th
is 

Ki
ds

pi
ra

tio
n 

 
Sh

ow
bi

e 
Sh

ow
bi

e 
Sh

ow
bi

e,
 

Ki
ds

pi
ra

tio
n 

(m
ul

tim
od

al
ity

, 
di

ffe
re

nt
ia

te
d 

co
nt

en
ts

) 

A 
la

rg
e,

 
di

ffe
re

nt
ia

te
d,

 
m

ul
tim

od
al

 
lib

ra
ry

 o
n 

Sh
ow

bi
e,

 c
re

at
ed

 
by

 te
ac

he
rs

 



Appendices 

240  

 

rep
eats

 
thro

ugh
out

 the
 

obs
erva

tion
 

per
iod)

 

(en
cou

rage
s als

o 
to p

upil
 

par
ticip

atio
n). 

Less
on 

Gra
de 

leve
l 

Rep
rod

ucti
on o

f 
kno

wle
dge

 
Pro

duc
tivit

y 
(inn

ova
tion

/ 
crea

tivit
y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m  

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

28.0
1. 

Stat
ions

 (No
rwe

gian
, 

S cie
nce

, Ar
ts a

nd c
raft

s 
– no

 dig
ital 

elem
ent

s) 

1 
Kids

pira
tion

 
 

Sho
wbi

e, 
Kids

pira
tion

 
Kids

pira
tion

 
 

iTho
ugh

ts, P
hot

os 
(to 

sup
por

t ve
rba

l 
inst

ruct
ion)

,  
Sho

wbi
e 

iTho
ugh

ts, 
Sho

wbi
e, P

hot
os 

(wh
at s

hou
ld y

ou 
take

 wit
h yo

u to
 

the
 diff

ere
nt 

stat
ions

) 

Sho
wbi

e, 
Kids

pira
tion

, 
Ask

iras
ki 

Lots
 of v

aria
tion

 
in a

tivit
ies 

and
 

use
 of t

ech
, bu

t 
eve

ryth
ing 

flow
s 

very
 eff

ortl
essl

y. 
Rule

s an
d 

guid
elin

es h
ad 

clea
rly b

een
 

inte
rna

lize
d! 

30.0
1. 

Stat
ions

 (No
rwe

gian
 and

 
Scie

nce
) 

1 
Kids

pira
tion

 
 

Sho
wbi

e, 
Kids

pira
tion

, 
Sala

by (
e-b

ook
s) 

Kids
pira

tion
 

 
iTho

ugh
ts, 

Sho
wbi

e 
 

iTho
ugh

ts, C
lock

 
Sho

wbi
e, 

Kids
pira

tion
, 

Gra
pho

Gam
e, 

Sala
by 

Gra
pho

Gam
e 

very
 gam

e-lik
e, 

ada
ptiv

e 
algo

rith
m, 

dev
elop

ed i
n JY

U 
03.0

2.  
Nor

weg
ian 

(sho
rt 

less
on)

 

1 
 

 
Sala

by 
iMa

lles
ing 

 
 

iTho
ugh

ts 
Sala

by 
 

Mat
h 

1 
 

 
Mu

ltiSm
artØ

ving
 

 
 

iTho
ugh

ts, P
hot

os 
iTho

ugh
ts 

Mu
ltiSm

artØ
ving

 
 

04.0
2. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

) 

1 
Kids

pira
tion

, ST
L+ 

 
Sho

wbi
e 

Kids
pira

tion
, ST

L+ 
 

iTho
ugh

ts, 
Pho

tos,
 Sho

wbi
e 

iTho
ugh

ts 
Ask

iRas
ki, S

TL+
 

2 te
ach

ers 
for 

a 
gro

up o
f 5-

6 
pup

ils w
hen

 
wor

king
 on 

mo
re 

com
plex

/ne
w 

thin
gs (

STL
+), a

s 
Ask

iRas
ki st

atio
n 

bas
ical

ly ra
n by

 
itse

lf 
Mat

h 
1 

 
 

NRK
 Sup

er 
(vid

eo)
, 

Mu
ltiSm

artØ
ving

 

 
 

iTho
ugh

ts 
iTho

ugh
ts 

Mu
ltiSm

artØ
ving

 
Wh

en a
lgor

ithm
 

che
cks 

and
 

cho
ose

s 
app

rop
riat

e 
exe

rcis
es a

 lot 
of 

teac
her

 tim
e is

 
mad

e av
aila

ble 
for 

help
ing 

(bo
th 

grad
e le

vels
) 

06.0
2. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

, So
c. S

tud
ies)

 
 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

Pup
ils c

reat
ed 

the
ir ow

n 
mu

ltim
oda

l ma
th 

puz
zles

 on 
BC 

NRK
 Sko

le, S
alab

y 
Kids

pira
tion

, ST
L+ 

 
iTho

ugh
ts, 

Sho
wbi

e 
iTho

ugh
ts, C

lock
 

Sala
by, 

STL
+ 

QR 
cod

es a
 

com
mon

 wa
y to

 
guid

e pu
pils

 
whe

re t
hey

 nee
d 

to g
o – 

quic
k an

d 
eas

y! 
07.0

2. 
Mat

h 
1 

 
 

Boo
kCr

. (te
ach

ers 
crea

ted
 con

ten
t) 

 
 

 
Cloc

k, C
lass

roo
m 

 
Mu

ltim
oda

lity 
pra

ctic
e on

 BC 
– 

teac
her

 sho
w 

Appendices 

240  

 

rep
eats

 
thro

ugh
out

 the
 

obs
erva

tion
 

per
iod)

 

(en
cou

rage
s als

o 
to p

upil
 

par
ticip

atio
n). 

Less
on 

Gra
de 

leve
l 

Rep
rod

ucti
on o

f 
kno

wle
dge

 
Pro

duc
tivit

y 
(inn

ova
tion

/ 
crea

tivit
y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m  

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

28.0
1. 

Stat
ions

 (No
rwe

gian
, 

S cie
nce

, Ar
ts a

nd c
raft

s 
– no

 dig
ital 

elem
ent

s) 

1 
Kids

pira
tion

 
 

Sho
wbi

e, 
Kids

pira
tion

 
Kids

pira
tion

 
 

iTho
ugh

ts, P
hot

os 
(to 

sup
por

t ve
rba

l 
inst

ruct
ion)

,  
Sho

wbi
e 

iTho
ugh

ts, 
Sho

wbi
e, P

hot
os 

(wh
at s

hou
ld y

ou 
take

 wit
h yo

u to
 

the
 diff

ere
nt 

stat
ions

) 

Sho
wbi

e, 
Kids

pira
tion

, 
Ask

iras
ki 

Lots
 of v

aria
tion

 
in a

tivit
ies 

and
 

use
 of t

ech
, bu

t 
eve

ryth
ing 

flow
s 

very
 eff

ortl
essl

y. 
Rule

s an
d 

guid
elin

es h
ad 

clea
rly b

een
 

inte
rna

lize
d! 

30.0
1. 

Stat
ions

 (No
rwe

gian
 and

 
Scie

nce
) 

1 
Kids

pira
tion

 
 

Sho
wbi

e, 
Kids

pira
tion

, 
Sala

by (
e-b

ook
s) 

Kids
pira

tion
 

 
iTho

ugh
ts, 

Sho
wbi

e 
 

iTho
ugh

ts, C
lock

 
Sho

wbi
e, 

Kids
pira

tion
, 

Gra
pho

Gam
e, 

Sala
by 

Gra
pho

Gam
e 

very
 gam

e-lik
e, 

ada
ptiv

e 
algo

rith
m, 

dev
elop

ed i
n JY

U 
03.0

2.  
Nor

weg
ian 

(sho
rt 

less
on)

 

1 
 

 
Sala

by 
iMa

lles
ing 

 
 

iTho
ugh

ts 
Sala

by 
 

Mat
h 

1 
 

 
Mu

ltiSm
artØ

ving
 

 
 

iTho
ugh

ts, P
hot

os 
iTho

ugh
ts 

Mu
ltiSm

artØ
ving

 
 

04.0
2. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

) 

1 
Kids

pira
tion

, ST
L+ 

 
Sho

wbi
e 

Kids
pira

tion
, ST

L+ 
 

iTho
ugh

ts, 
Pho

tos,
 Sho

wbi
e 

iTho
ugh

ts 
Ask

iRas
ki, S

TL+
 

2 te
ach

ers 
for 

a 
gro

up o
f 5-

6 
pup

ils w
hen

 
wor

king
 on 

mo
re 

com
plex

/ne
w 

thin
gs (

STL
+), a

s 
Ask

iRas
ki st

atio
n 

bas
ical

ly ra
n by

 
itse

lf 
Mat

h 
1 

 
 

NRK
 Sup

er 
(vid

eo)
, 

Mu
ltiSm

artØ
ving

 

 
 

iTho
ugh

ts 
iTho

ugh
ts 

Mu
ltiSm

artØ
ving

 
Wh

en a
lgor

ithm
 

che
cks 

and
 

cho
ose

s 
app

rop
riat

e 
exe

rcis
es a

 lot 
of 

teac
her

 tim
e is

 
mad

e av
aila

ble 
for 

help
ing 

(bo
th 

grad
e le

vels
) 

06.0
2. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

, So
c. S

tud
ies)

 
 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

Pup
ils c

reat
ed 

the
ir ow

n 
mu

ltim
oda

l ma
th 

puz
zles

 on 
BC 

NRK
 Sko

le, S
alab

y 
Kids

pira
tion

, ST
L+ 

 
iTho

ugh
ts, 

Sho
wbi

e 
iTho

ugh
ts, C

lock
 

Sala
by, 

STL
+ 

QR 
cod

es a
 

com
mon

 wa
y to

 
guid

e pu
pils

 
whe

re t
hey

 nee
d 

to g
o – 

quic
k an

d 
eas

y! 
07.0

2. 
Mat

h 
1 

 
 

Boo
kCr

. (te
ach

ers 
crea

ted
 con

ten
t) 

 
 

 
Cloc

k, C
lass

roo
m 

 
Mu

ltim
oda

lity 
pra

ctic
e on

 BC 
– 

teac
her

 sho
w 

 

re
pe

at
s 

th
ro

ug
ho

ut
 th

e 
ob

se
rv

at
io

n 
pe

rio
d)

 

(e
nc

ou
ra

ge
s a

lso
 

to
 p

up
il 

pa
rt

ic
ip

at
io

n)
. 

Le
ss

on
 

Gr
ad

e 
le

ve
l 

Re
pr

od
uc

tio
n 

of
 

kn
ow

le
dg

e 
Pr

od
uc

tiv
ity

 
(in

no
va

tio
n/

 
cr

ea
tiv

ity
) 

Co
ns

um
in

g 
co

nt
en

t 
W

rit
in

g 
pr

ac
tic

e 
Co

lla
bo

ra
tio

n 
Co

m
m

un
ic

at
io

n 
Cl

as
sr

oo
m

 
m

an
ag

em
en

t 
Di

ffe
re

nt
ia

te
d 

in
st

ru
ct

io
n 

N
ot

es
 

28
.0

1.
 

St
at

io
ns

 (N
or

w
eg

ia
n,

 
Sc

ie
nc

e,
 A

rt
s a

nd
 c

ra
fts

 
– 

no
 d

ig
ita

l e
le

m
en

ts
) 

1 
Ki

ds
pi

ra
tio

n 
 

Sh
ow

bi
e,

 
Ki

ds
pi

ra
tio

n 
Ki

ds
pi

ra
tio

n 
 

iT
ho

ug
ht

s,
 P

ho
to

s 
(t

o 
su

pp
or

t v
er

ba
l 

in
st

ru
ct

io
n)

,  
Sh

ow
bi

e 

iT
ho

ug
ht

s,
 

Sh
ow

bi
e,

 P
ho

to
s 

(w
ha

t s
ho

ul
d 

yo
u 

ta
ke

 w
ith

 y
ou

 to
 

th
e 

di
ffe

re
nt

 
st

at
io

ns
) 

Sh
ow

bi
e,

 
Ki

ds
pi

ra
tio

n,
 

As
ki

ra
sk

i 

Lo
ts

 o
f v

ar
ia

tio
n 

in
 a

tiv
iti

es
 a

nd
 

us
e 

of
 te

ch
, b

ut
 

ev
er

yt
hi

ng
 fl

ow
s 

ve
ry

 e
ffo

rt
le

ss
ly

. 
Ru

le
s a

nd
 

gu
id

el
in

es
 h

ad
 

cl
ea

rly
 b

ee
n 

in
te

rn
al

ize
d!

 
30

.0
1.

 
St

at
io

ns
 (N

or
w

eg
ia

n 
an

d 
Sc

ie
nc

e)
 

1 
Ki

ds
pi

ra
tio

n 
 

Sh
ow

bi
e,

 
Ki

ds
pi

ra
tio

n,
 

Sa
la

by
 (e

-b
oo

ks
) 

Ki
ds

pi
ra

tio
n 

 
iT

ho
ug

ht
s,

 
Sh

ow
bi

e 
 

iT
ho

ug
ht

s,
 C

lo
ck

 
Sh

ow
bi

e,
 

Ki
ds

pi
ra

tio
n,

 
Gr

ap
ho

Ga
m

e,
 

Sa
la

by
 

Gr
ap

ho
Ga

m
e 

ve
ry

 g
am

e-
lik

e,
 

ad
ap

tiv
e 

al
go

rit
hm

, 
de

ve
lo

pe
d 

in
 JY

U
 

03
.0

2.
  

N
or

w
eg

ia
n 

(s
ho

rt
 

le
ss

on
) 

1 
 

 
Sa

la
by

 
iM

al
le

sin
g 

 
 

iT
ho

ug
ht

s 
Sa

la
by

 
 

M
at

h 
1 

 
 

M
ul

tiS
m

ar
tØ

vi
ng

 
 

 
iT

ho
ug

ht
s,

 P
ho

to
s 

iT
ho

ug
ht

s 
M

ul
tiS

m
ar

tØ
vi

ng
 

 
04

.0
2.

 
St

at
io

ns
 (N

or
w

eg
ia

n,
 

Sc
ie

nc
e)

 

1 
Ki

ds
pi

ra
tio

n,
 S

TL
+ 

 
Sh

ow
bi

e 
Ki

ds
pi

ra
tio

n,
 S

TL
+ 

 
iT

ho
ug

ht
s,

 
Ph

ot
os

, S
ho

w
bi

e 
iT

ho
ug

ht
s 

As
ki

Ra
sk

i, 
ST

L+
 

2 
te

ac
he

rs
 fo

r a
 

gr
ou

p 
of

 5
-6

 
pu

pi
ls 

w
he

n 
w

or
ki

ng
 o

n 
m

or
e 

co
m

pl
ex

/n
ew

 
th

in
gs

 (S
TL

+)
, a

s 
As

ki
Ra

sk
i s

ta
tio

n 
ba

sic
al

ly
 ra

n 
by

 
its

el
f 

M
at

h 
1 

 
 

N
RK

 S
up

er
 

(v
id

eo
), 

M
ul

tiS
m

ar
tØ

vi
ng

 

 
 

iT
ho

ug
ht

s 
iT

ho
ug

ht
s 

M
ul

tiS
m

ar
tØ

vi
ng

 
W

he
n 

al
go

rit
hm

 
ch

ec
ks

 a
nd

 
ch

oo
se

s 
ap

pr
op

ria
te

 
ex

er
ci

se
s a

 lo
t o

f 
te

ac
he

r t
im

e 
is 

m
ad

e 
av

ai
la

bl
e 

fo
r h

el
pi

ng
 (b

ot
h 

gr
ad

e 
le

ve
ls)

 
06

.0
2.

 
St

at
io

ns
 (N

or
w

eg
ia

n,
 

Sc
ie

nc
e,

 S
oc

. S
tu

di
es

) 
 

1 
Eg

 v
ei

t (
I k

no
w

) 
se

nt
en

ce
s o

n 
ST

L+
 

Pu
pi

ls 
cr

ea
te

d 
th

ei
r o

w
n 

m
ul

tim
od

al
 m

at
h 

pu
zz

le
s o

n 
BC

 

N
RK

 S
ko

le
, S

al
ab

y 
Ki

ds
pi

ra
tio

n,
 S

TL
+ 

 
iT

ho
ug

ht
s,

 
Sh

ow
bi

e 
iT

ho
ug

ht
s,

 C
lo

ck
 

Sa
la

by
, S

TL
+ 

Q
R 

co
de

s a
 

co
m

m
on

 w
ay

 to
 

gu
id

e 
pu

pi
ls 

w
he

re
 th

ey
 n

ee
d 

to
 g

o 
– 

qu
ic

k 
an

d 
ea

sy
! 

07
.0

2.
 

M
at

h 
1 

 
 

Bo
ok

Cr
. (

te
ac

he
rs

 
cr

ea
te

d 
co

nt
en

t)
 

 
 

 
Cl

oc
k,

 C
la

ss
ro

om
 

 
M

ul
tim

od
al

ity
 

pr
ac

tic
e 

on
 B

C 
– 

te
ac

he
r s

ho
w

 



Appendices 

241  

 

how
 to a

dd a
udio

 
and

 pic
ture

s 
Less

on 
Gra

de 
leve

l 
Rep

rod
ucti

on o
f 

kno
wle

dge
 

Pro
duc

tivit
y 

(inn
ova

tion
/ 

crea
tivit

y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m 

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

10.0
2. 

Nor
weg

ian 
(sho

rt 
less

on)
 

1 
 

 
 

Kids
pira

tion
, 

Boo
kCr

. (A
lso 

mu
ltim

oda
l!) 

 
Pho

tos 
(to 

sup
por

t or
al 

stor
ytel

ling
), 

Clas
sroo

m (
to 

sha
re w

ork
 – 

tho
se w

ho 
volu

nte
ere

d) 

Clas
sroo

m (
to 

sha
re w

ork
 – 

tho
se w

ho 
volu

nte
ere

d) 

 
Clas

sroo
m  a

pp i
s 

use
d on

 sev
eral

 
occ

asio
ns b

ut t
he 

use
 is n

on-
inva

sive
 and

 
ped

ago
gica

lly 
wel

l jus
tifie

d 
Mat

h 
1 

 
 

 
Boo

kCr
. (L 

pra
ctic

e) 
 

iTho
ugt

s, B
ook

Cr. 
(Tea

che
r tu

rns 
stor

ytel
ling

 into
 a 

mu
ltim

oda
l 

exp
erie

nce
) 

iTho
uht

s 
 

Mai
n ac

tivit
y 

play
ing 

stor
e 

(ana
log.

); P
hot

os 
use

d a 
lot t

o 
sup

por
t 

inst
ruct

ion,
 

exe
mp

lify,
 sha

re, 
play

… 
11.0

2. 
Mu

sic 
1 

 
 

You
Tub

e – 
son

g 
mel

ody
 and

 lyri
cs 

 
 

Pho
tos 

(to 
sup

por
t or

al 
stor

ytel
ling

 and
 

inst
ruct

ion)
 

Pho
tos 

 
Coll

abo
rati

ve 
mu

sica
l 

per
form

anc
e 

buil
t on

 the
 

You
Tub

e so
ng b

ut 
was

 ana
logu

e 
Stat

ions
 (No

rwe
gian

, 
Scie

nce
) 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Klas

setr
ivse

l.no
 

(pu
pils

 ans
wer

 
que

stio
ns a

bou
t 

lear
ning

 
env

iron
men

t), 
Gra

pho
Gam

e 

STL
+, K

idsp
irat

ion 
 

iTho
ugh

ts, P
hot

os 
iTho

ugh
ts, 

Pho
tos,

 Clo
ck 

Gra
pho

Gam
e, 

STL
+ 

Spli
tScr

een
 use

d 
to u

se t
wo 

app
s 

at t
he s

ame
 tim

e. 
STL

+ is
 def

inite
ly 

not
 “re

plac
ing”

 
teac

her
 – lo

ts o
f 

teac
her

 sup
por

t 
whe

n w
ord

s 
sou

nd f
unn

y or
 

sho
win

g ho
w to

 
use

 aud
io to

 
sup

por
t wr

iting
. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

 – re
pea

t 
sess

ion)
 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Klas

setr
ivse

l.no
 

(pu
pils

 ans
wer

 
que

stio
ns a

bou
t 

lear
ning

 
env

iron
men

t), 
Gra

pho
Gam

e 

STL
+, K

idsp
irat

ion 
 

iTho
ugh

ts, P
hot

os 
iTho

ugh
ts, 

Pho
tos,

 Clo
ck 

Gra
pho

Gam
e, 

STL
+ 

Pup
il 

par
ticip

atio
n – 

usin
g au

dio 
was

 
no m

and
ato

ry –
 

som
e tr

ied 
with

out
 (bu

t 
retu

rne
d to

 aud
io 

late
r); “

Lure
ord

” 
(e.g

. w/
 sile

nt 
con

son
ant

s) 
diff

icul
t 

13.0
2. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

) 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Gra

pho
Gam

e 
STL

+, K
idsp

irat
ion 

 
iTho

ugh
ts 

iTho
ugh

ts, C
lock

 
Gra

pho
Gam

e, 
STL

+ 
Tea

che
rs te

ll 
abo

ut u
sing

 
aud

iofil
es o

ften
 

as f
eed

bac
k 

Appendices 

241  

 

how
 to a

dd a
udio

 
and

 pic
ture

s 
Less

on 
Gra

de 
leve

l 
Rep

rod
ucti

on o
f 

kno
wle

dge
 

Pro
duc

tivit
y 

(inn
ova

tion
/ 

crea
tivit

y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m 

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

10.0
2. 

Nor
weg

ian 
(sho

rt 
less

on)
 

1 
 

 
 

Kids
pira

tion
, 

Boo
kCr

. (A
lso 

mu
ltim

oda
l!) 

 
Pho

tos 
(to 

sup
por

t or
al 

stor
ytel

ling
), 

Clas
sroo

m (
to 

sha
re w

ork
 – 

tho
se w

ho 
volu

nte
ere

d) 

Clas
sroo

m (
to 

sha
re w

ork
 – 

tho
se w

ho 
volu

nte
ere

d) 

 
Clas

sroo
m  a

pp i
s 

use
d on

 sev
eral

 
occ

asio
ns b

ut t
he 

use
 is n

on-
inva

sive
 and

 
ped

ago
gica

lly 
wel

l jus
tifie

d 
Mat

h 
1 

 
 

 
Boo

kCr
. (L 

pra
ctic

e) 
 

iTho
ugt

s, B
ook

Cr. 
(Tea

che
r tu

rns 
stor

ytel
ling

 into
 a 

mu
ltim

oda
l 

exp
erie

nce
) 

iTho
uht

s 
 

Mai
n ac

tivit
y 

play
ing 

stor
e 

(ana
log.

); P
hot

os 
use

d a 
lot t

o 
sup

por
t 

inst
ruct

ion,
 

exe
mp

lify,
 sha

re, 
play

… 
11.0

2. 
Mu

sic 
1 

 
 

You
Tub

e – 
son

g 
mel

ody
 and

 lyri
cs 

 
 

Pho
tos 

(to 
sup

por
t or

al 
stor

ytel
ling

 and
 

inst
ruct

ion)
 

Pho
tos 

 
Coll

abo
rati

ve 
mu

sica
l 

per
form

anc
e 

buil
t on

 the
 

You
Tub

e so
ng b

ut 
was

 ana
logu

e 
Stat

ions
 (No

rwe
gian

, 
Scie

nce
) 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Klas

setr
ivse

l.no
 

(pu
pils

 ans
wer

 
que

stio
ns a

bou
t 

lear
ning

 
env

iron
men

t), 
Gra

pho
Gam

e 

STL
+, K

idsp
irat

ion 
 

iTho
ugh

ts, P
hot

os 
iTho

ugh
ts, 

Pho
tos,

 Clo
ck 

Gra
pho

Gam
e, 

STL
+ 

Spli
tScr

een
 use

d 
to u

se t
wo 

app
s 

at t
he s

ame
 tim

e. 
STL

+ is
 def

inite
ly 

not
 “re

plac
ing”

 
teac

her
 – lo

ts o
f 

teac
her

 sup
por

t 
whe

n w
ord

s 
sou

nd f
unn

y or
 

sho
win

g ho
w to

 
use

 aud
io to

 
sup

por
t wr

iting
. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

 – re
pea

t 
sess

ion)
 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Klas

setr
ivse

l.no
 

(pu
pils

 ans
wer

 
que

stio
ns a

bou
t 

lear
ning

 
env

iron
men

t), 
Gra

pho
Gam

e 

STL
+, K

idsp
irat

ion 
 

iTho
ugh

ts, P
hot

os 
iTho

ugh
ts, 

Pho
tos,

 Clo
ck 

Gra
pho

Gam
e, 

STL
+ 

Pup
il 

par
ticip

atio
n – 

usin
g au

dio 
was

 
no m

and
ato

ry –
 

som
e tr

ied 
with

out
 (bu

t 
retu

rne
d to

 aud
io 

late
r); “

Lure
ord

” 
(e.g

. w/
 sile

nt 
con

son
ant

s) 
diff

icul
t 

13.0
2. 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

) 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Gra

pho
Gam

e 
STL

+, K
idsp

irat
ion 

 
iTho

ugh
ts 

iTho
ugh

ts, C
lock

 
Gra

pho
Gam

e, 
STL

+ 
Tea

che
rs te

ll 
abo

ut u
sing

 
aud

iofil
es o

ften
 

as f
eed

bac
k 

 

ho
w

 to
 a

dd
 a

ud
io

 
an

d 
pi

ct
ur

es
 

Le
ss

on
 

Gr
ad

e 
le

ve
l 

Re
pr

od
uc

tio
n 

of
 

kn
ow

le
dg

e 
Pr

od
uc

tiv
ity

 
(in

no
va

tio
n/

 
cr

ea
tiv

ity
) 

Co
ns

um
in

g 
co

nt
en

t 
W

rit
in

g 
pr

ac
tic

e 
Co

lla
bo

ra
tio

n 
Co

m
m

un
ic

at
io

n 
Cl

as
sr

oo
m

 
m

an
ag

em
en

t 
Di

ffe
re

nt
ia

te
d 

in
st

ru
ct

io
n 

N
ot

es
 

10
.0

2.
 

N
or

w
eg

ia
n 

(s
ho

rt
 

le
ss

on
) 

1 
 

 
 

Ki
ds

pi
ra

tio
n,

 
Bo

ok
Cr

. (
Al

so
 

m
ul

tim
od

al
!) 

 
Ph

ot
os

 (t
o 

su
pp

or
t o

ra
l 

st
or

yt
el

lin
g)

, 
Cl

as
sr

oo
m

 (t
o 

sh
ar

e 
w

or
k 

– 
th

os
e 

w
ho

 
vo

lu
nt

ee
re

d)
 

Cl
as

sr
oo

m
 (t

o 
sh

ar
e 

w
or

k 
– 

th
os

e 
w

ho
 

vo
lu

nt
ee

re
d)

 

 
Cl

as
sr

oo
m

 a
pp

 is
 

us
ed

 o
n 

se
ve

ra
l 

oc
ca

sio
ns

 b
ut

 th
e 

us
e 

is 
no

n-
in

va
siv

e 
an

d 
pe

da
go

gi
ca

lly
 

w
el

l j
us

tif
ie

d 
M

at
h 

1 
 

 
 

Bo
ok

Cr
. (

L 
pr

ac
tic

e)
 

 
iT

ho
ug

ts
, B

oo
kC

r. 
(T

ea
ch

er
 tu

rn
s 

st
or

yt
el

lin
g 

in
to

 a
 

m
ul

tim
od

al
 

ex
pe

rie
nc

e)
 

iT
ho

uh
ts

 
 

M
ai

n 
ac

tiv
ity

 
pl

ay
in

g 
st

or
e 

(a
na

lo
g.

); 
Ph

ot
os

 
us

ed
 a

 lo
t t

o 
su

pp
or

t 
in

st
ru

ct
io

n,
 

ex
em

pl
ify

, s
ha

re
, 

pl
ay

…
 

11
.0

2.
 

M
us

ic
 

1 
 

 
Yo

uT
ub

e 
– 

so
ng

 
m

el
od

y 
an

d 
ly

ric
s 

 
 

Ph
ot

os
 (t

o 
su

pp
or

t o
ra

l 
st

or
yt

el
lin

g 
an

d 
in

st
ru

ct
io

n)
 

Ph
ot

os
 

 
Co

lla
bo

ra
tiv

e 
m

us
ic

al
 

pe
rf

or
m

an
ce

 
bu

ilt
 o

n 
th

e 
Yo

uT
ub

e 
so

ng
 b

ut
 

w
as

 a
na

lo
gu

e 
St

at
io

ns
 (N

or
w

eg
ia

n,
 

Sc
ie

nc
e)

 
1 

Eg
 v

ei
t (

I k
no

w
) 

se
nt

en
ce

s o
n 

ST
L+

 

 
Kl

as
se

tr
iv

se
l.n

o 
(p

up
ils

 a
ns

w
er

 
qu

es
tio

ns
 a

bo
ut

 
le

ar
ni

ng
 

en
vi

ro
nm

en
t)

, 
Gr

ap
ho

Ga
m

e 

ST
L+

, K
id

sp
ira

tio
n 

 
iT

ho
ug

ht
s,

 P
ho

to
s 

iT
ho

ug
ht

s,
 

Ph
ot

os
, C

lo
ck

 
Gr

ap
ho

Ga
m

e,
 

ST
L+

 
Sp

lit
Sc

re
en

 u
se

d 
to

 u
se

 tw
o 

ap
ps

 
at

 th
e 

sa
m

e 
tim

e.
 

ST
L+

 is
 d

ef
in

ite
ly

 
no

t “
re

pl
ac

in
g”

 
te

ac
he

r –
 lo

ts
 o

f 
te

ac
he

r s
up

po
rt

 
w

he
n 

w
or

ds
 

so
un

d 
fu

nn
y 

or
 

sh
ow

in
g 

ho
w

 to
 

us
e 

au
di

o 
to

 
su

pp
or

t w
rit

in
g.

 
St

at
io

ns
 (N

or
w

eg
ia

n,
 

Sc
ie

nc
e 

– 
re

pe
at

 
se

ss
io

n)
 

1 
Eg

 v
ei

t (
I k

no
w

) 
se

nt
en

ce
s o

n 
ST

L+
 

 
Kl

as
se

tr
iv

se
l.n

o 
(p

up
ils

 a
ns

w
er

 
qu

es
tio

ns
 a

bo
ut

 
le

ar
ni

ng
 

en
vi

ro
nm

en
t)

, 
Gr

ap
ho

Ga
m

e 

ST
L+

, K
id

sp
ira

tio
n 

 
iT

ho
ug

ht
s,

 P
ho

to
s 

iT
ho

ug
ht

s,
 

Ph
ot

os
, C

lo
ck

 
Gr

ap
ho

Ga
m

e,
 

ST
L+

 
Pu

pi
l 

pa
rt

ic
ip

at
io

n 
– 

us
in

g 
au

di
o 

w
as

 
no

 m
an

da
to

ry
 –

 
so

m
e 

tr
ie

d 
w

ith
ou

t (
bu

t 
re

tu
rn

ed
 to

 a
ud

io
 

la
te

r)
; “

Lu
re

or
d”

 
(e

.g
. w

/ s
ile

nt
 

co
ns

on
an

ts
) 

di
ffi

cu
lt 

13
.0

2.
 

St
at

io
ns

 (N
or

w
eg

ia
n,

 
Sc

ie
nc

e)
 

1 
Eg

 v
ei

t (
I k

no
w

) 
se

nt
en

ce
s o

n 
ST

L+
 

 
Gr

ap
ho

Ga
m

e 
ST

L+
, K

id
sp

ira
tio

n 
 

iT
ho

ug
ht

s 
iT

ho
ug

ht
s,

 C
lo

ck
 

Gr
ap

ho
Ga

m
e,

 
ST

L+
 

Te
ac

he
rs

 te
ll 

ab
ou

t u
sin

g 
au

di
of

ile
s o

ft
en

 
as

 fe
ed

ba
ck

 



Appendices 

242  

 
  

out
side

 cla
ssti

me,
 

but
 this

 I do
 not

 
see

 in c
lass

. 
Less

on 
Gra

de 
leve

l 
Rep

rod
ucti

on o
f 

kno
wle

dge
 

Pro
duc

tivit
y 

(inn
ova

tion
/ 

crea
tivit

y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m 

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

 – re
pea

t 
sess

ion)
 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Gra

pho
Gam

e 
STL

+, K
idsp

irat
ion 

 
iTho

ugh
ts 

iTho
ugh

ts, C
lock

 
Gra

pho
Gam

e, 
STL

+ 
Role

 of t
eac

her
 

very
 d iff

ere
nt in

 
1st  and

 5th . Lit
tle 

pro
duc

tivit
y in

 1st  
grad

e – 
still

 a lo
t 

of f
ocu

s on
 

the
bas

ics. 
17.0

2. 
Nor

weg
ian 

 
1 

 
 

You
Tub

e (s
ong

), 
IMA

L 
STL

+, 
Kids

pira
tion

, 
Boo

kCr
. 

 
iTho

ugh
ts (Q

R 
cod

es u
sed

 oft
en 

also
 tod

ay –
 this

 
cou

ld b
e 

cate
gor

ized
 her

e) 

iTho
ugh

ts 
IMA

L, S
TL+

 
Pup

ils r
eall

y us
e 

iTho
ugh

ts! 
Tea

che
r ha

d 
acc

iden
tally

 
plac

ed a
pp l

ogo
s 

in th
e w

ron
g 

ord
er, s

o pu
pils

 
did 

the
 exe

rcis
es 

in th
e w

ron
g 

ord
er. 

Mat
h 

1 
 

 
Bee

-Bo
t ap

p 
 

Bee
-Bo

t ap
p 

 
 

Bee
-Bo

t ap
p 

Cod
ing!

 Sup
er 

wel
l org

aniz
ed, 

gen
uine

 
coll

abo
rati

on a
nd 

con
stru

ctiv
e 

dial
ogu

e. I 
was

 
imp

ress
ed!

 
Unp

lugg
ed a

nd 
app

 tod
ay, 

 
18:0

2.  
Mat

h 
1 

 
 

Boo
kCr

. (te
ach

er 
crea

ted
 mo

ney
 

exe
rcis

es) 

 
 

Pho
tos 

 
 

Mai
n ac

tivit
ies 

non
-dig

ital 

Stat
ions

 (No
rwe

gian
, 

Mat
h) 

1 
 

 
Bee

-Bo
t ap

p, 
Sala

by 
Blue

bot
s 

Blue
bot

s 
(spe

lling
) 

iTho
ugh

ts 
iTho

ugh
ts 

 
Unp

lugg
ed, 

app
 

and
 rob

ots.
 

Pro
blem

-sol
ving

 
Stat

ions
 (No

rwe
gian

, 
Mat

h, P
layt

ime
) 

1 
 

Sto
ryte

lling
 w/ 

Blue
bot

s (m
ayb

e 
a st

retc
h to

 pla
ce 

it he
re) 

Bee
-Bo

t ap
p 

Blue
-Bo

ts in
 

spe
lling

 
Blue

bot
s 

Blue
bot

s 
 

 
Aga

in w
ell 

plan
ned

, 
con

stru
ctiv

e 
dial

ogu
e, 

pro
blem

-sol
ving

 
(kid

s en
joye

d 
whe

n s o
met

hing
 

wen
t w r

ong
), lo

ts 
of e

nga
gem

ent
! 

Tot
al: 2

2 
1 

9 
2 

19 
16 

3 
19 

19 
15 

Coll
abo

rati
o, 

nro
duc

tivit
y an

d 
exp

erim
enta

tion
 

mor
e of

fline
. 

IT li
ttle

 in p
upil

-
pup

il 

Appendices 

242  

 
  

out
side

 cla
ssti

me,
 

but
 this

 I do
 not

 
see

 in c
lass

. 
Less

on 
Gra

de 
leve

l 
Rep

rod
ucti

on o
f 

kno
wle

dge
 

Pro
duc

tivit
y 

(inn
ova

tion
/ 

crea
tivit

y) 

Con
sum

ing 
con

ten
t 

Wri
ting

 pra
ctic

e 
Coll

abo
rati

on 
Com

mun
icat

ion 
Clas

sroo
m 

man
age

men
t 

Diff
eren

tiat
ed 

inst
ruct

ion 
Not

es 

Stat
ions

 (No
rwe

gian
, 

Scie
nce

 – re
pea

t 
sess

ion)
 

1 
Eg v

eit (
I kn

ow)
 

sen
ten

ces
 on 

STL
+ 

 
Gra

pho
Gam

e 
STL

+, K
idsp

irat
ion 

 
iTho

ugh
ts 

iTho
ugh

ts, C
lock

 
Gra

pho
Gam

e, 
STL

+ 
Role

 of t
eac

her
 

very
 d iff

ere
nt in

 
1st  and

 5th . Lit
tle 

pro
duc

tivit
y in

 1st  
grad

e – 
still

 a lo
t 

of f
ocu

s on
 

the
bas

ics. 
17.0

2. 
Nor

weg
ian 

 
1 

 
 

You
Tub

e (s
ong

), 
IMA

L 
STL

+, 
Kids

pira
tion

, 
Boo

kCr
. 

 
iTho

ugh
ts (Q

R 
cod

es u
sed

 oft
en 

also
 tod

ay –
 this

 
cou

ld b
e 

cate
gor

ized
 her

e) 

iTho
ugh

ts 
IMA

L, S
TL+

 
Pup

ils r
eall

y us
e 

iTho
ugh

ts! 
Tea

che
r ha

d 
acc

iden
tally

 
plac

ed a
pp l

ogo
s 

in th
e w

ron
g 

ord
er, s

o pu
pils

 
did 

the
 exe

rcis
es 

in th
e w

ron
g 

ord
er. 

Mat
h 

1 
 

 
Bee

-Bo
t ap

p 
 

Bee
-Bo

t ap
p 

 
 

Bee
-Bo

t ap
p 

Cod
ing!

 Sup
er 

wel
l org

aniz
ed, 

gen
uine

 
coll

abo
rati

on a
nd 

con
stru

ctiv
e 

dial
ogu

e. I 
was

 
imp

ress
ed!

 
Unp

lugg
ed a

nd 
app

 tod
ay, 

 
18:0

2.  
Mat

h 
1 

 
 

Boo
kCr

. (te
ach

er 
crea

ted
 mo

ney
 

exe
rcis

es) 

 
 

Pho
tos 

 
 

Mai
n ac

tivit
ies 

non
-dig

ital 

Stat
ions

 (No
rwe

gian
, 

Mat
h) 

1 
 

 
Bee

-Bo
t ap

p, 
Sala

by 
Blue

bot
s 

Blue
bot

s 
(spe

lling
) 

iTho
ugh

ts 
iTho

ugh
ts 

 
Unp

lugg
ed, 

app
 

and
 rob

ots.
 

Pro
blem

-sol
ving

 
Stat

ions
 (No

rwe
gian

, 
Mat

h, P
layt

ime
) 

1 
 

Sto
ryte

lling
 w/ 

Blue
bot

s (m
ayb

e 
a st

retc
h to

 pla
ce 

it he
re) 

Bee
-Bo

t ap
p 

Blue
-Bo

ts in
 

spe
lling

 
Blue

bot
s 

Blue
bot

s 
 

 
Aga

in w
ell 

plan
ned

, 
con

stru
ctiv

e 
dial

ogu
e, 

pro
blem

-sol
ving

 
(kid

s en
joye

d 
whe

n s o
met

hing
 

wen
t w r

ong
), lo

ts 
of e

nga
gem

ent
! 

Tot
al: 2

2 
1 

9 
2 

19 
16 

3 
19 

19 
15 

Coll
abo

rati
o, 

nro
duc

tivit
y an

d 
exp

erim
enta

tion
 

mor
e of

fline
. 

IT li
ttle

 in p
upil

-
pup

il 

 
 

ou
ts

id
e 

cl
as

st
im

e,
 

bu
t t

hi
s I

 d
o 

no
t 

se
e 

in
 c

la
ss

. 
Le

ss
on

 
Gr

ad
e 

le
ve

l 
Re

pr
od

uc
tio

n 
of

 
kn

ow
le

dg
e 

Pr
od

uc
tiv

ity
 

(in
no

va
tio

n/
 

cr
ea

tiv
ity

) 

Co
ns

um
in

g 
co

nt
en

t 
W

rit
in

g 
pr

ac
tic

e 
Co

lla
bo

ra
tio

n 
Co

m
m

un
ic

at
io

n 
Cl

as
sr

oo
m

 
m

an
ag

em
en

t 
Di

ffe
re

nt
ia

te
d 

in
st

ru
ct

io
n 

N
ot

es
 

St
at

io
ns

 (N
or

w
eg

ia
n,

 
Sc

ie
nc

e 
– 

re
pe

at
 

se
ss

io
n)

 

1 
Eg

 v
ei

t (
I k

no
w

) 
se

nt
en

ce
s o

n 
ST

L+
 

 
Gr

ap
ho

Ga
m

e 
ST

L+
, K

id
sp

ira
tio

n 
 

iT
ho

ug
ht

s 
iT

ho
ug

ht
s,

 C
lo

ck
 

Gr
ap

ho
Ga

m
e,

 
ST

L+
 

Ro
le

 o
f t

ea
ch

er
 

ve
ry

 d
iff

er
en

t i
n 

1st
 a

nd
 5

th
. L

itt
le

 
pr

od
uc

tiv
ity

 in
 1

st
 

gr
ad

e 
– 

st
ill

 a
 lo

t 
of

 fo
cu

s o
n 

th
eb

as
ic

s. 
17

.0
2.

 
N

or
w

eg
ia

n 
 

1 
 

 
Yo

uT
ub

e 
(s

on
g)

, 
IM

AL
 

ST
L+

, 
Ki

ds
pi

ra
tio

n,
 

Bo
ok

Cr
. 

 
iT

ho
ug

ht
s (

Q
R 

co
de

s u
se

d 
of

te
n 

al
so

 to
da

y 
– 

th
is 

co
ul

d 
be

 
ca

te
go

riz
ed

 h
er

e)
 

iT
ho

ug
ht

s 
IM

AL
, S

TL
+ 

Pu
pi

ls 
re

al
ly

 u
se

 
iT

ho
ug

ht
s!

 
Te

ac
he

r h
ad

 
ac

ci
de

nt
al

ly
 

pl
ac

ed
 a

pp
 lo

go
s 

in
 th

e 
w

ro
ng

 
or

de
r, 

so
 p

up
ils

 
di

d 
th

e 
ex

er
ci

se
s 

in
 th

e 
w

ro
ng

 
or

de
r. 

M
at

h 
1 

 
 

Be
e-

Bo
t a

pp
 

 
Be

e-
Bo

t a
pp

 
 

 
Be

e-
Bo

t a
pp

 
Co

di
ng

! S
up

er
 

w
el

l o
rg

an
ize

d,
 

ge
nu

in
e 

co
lla

bo
ra

tio
n 

an
d 

co
ns

tr
uc

tiv
e 

di
al

og
ue

. I
 w

as
 

im
pr

es
se

d!
 

U
np

lu
gg

ed
 a

nd
 

ap
p 

to
da

y,
  

18
:0

2.
  

M
at

h 
1 

 
 

Bo
ok

Cr
. (

te
ac

he
r 

cr
ea

te
d 

m
on

ey
 

ex
er

ci
se

s)
 

 
 

Ph
ot

os
 

 
 

M
ai

n 
ac

tiv
iti

es
 

no
n-

di
gi

ta
l 

St
at

io
ns

 (N
or

w
eg

ia
n,

 
M

at
h)

 
1 

 
 

Be
e-

Bo
t a

pp
, 

Sa
la

by
 

Bl
ue

bo
ts

 
Bl

ue
bo

ts
 

(s
pe

lli
ng

) 
iT

ho
ug

ht
s 

iT
ho

ug
ht

s 
 

U
np

lu
gg

ed
, a

pp
 

an
d 

ro
bo

ts
. 

Pr
ob

le
m

-s
ol

vi
ng

 
St

at
io

ns
 (N

or
w

eg
ia

n,
 

M
at

h,
 P

la
yt

im
e)

 
1 

 
St

or
yt

el
lin

g 
w

/ 
Bl

ue
bo

ts
 (m

ay
be

 
a 

st
re

tc
h 

to
 p

la
ce

 
it 

he
re

) 

Be
e-

Bo
t a

pp
 

Bl
ue

-B
ot

s i
n 

sp
el

lin
g 

Bl
ue

bo
ts

 
Bl

ue
bo

ts
 

 
 

Ag
ai

n 
w

el
l 

pl
an

ne
d,

 
co

ns
tr

uc
tiv

e 
di

al
og

ue
, 

pr
ob

le
m

-s
ol

vi
ng

 
(k

id
s e

nj
oy

ed
 

w
he

n 
so

m
et

hi
ng

 
w

en
t w

ro
ng

), 
lo

ts
 

of
 e

ng
ag

em
en

t! 
To

ta
l: 

22
 

1 
9 

2 
19

 
16

 
3 

19
 

19
 

15
 

Co
lla

bo
ra

tio
, 

nr
od

uc
tiv

ity
 a

nd
 

ex
pe

rim
en

ta
tio

n 
m

or
e 

of
fli

ne
. 

IT
 li

tt
le

 in
 p

up
il-

pu
pi

l 



Appendices 

243  

 
  

com
mun

icat
ion 

but
 a lo

t in 
teac

her-
pup

il 
(mu

ltim
oda

lity,
 

acce
ssib

ility
). 

Coll
abo

rati
on, 

pro
blem

 sol
ving

, 
and

 dio
logu

e 
wel

l ins
truc

ted.
 

 Obs
erva

tion
s ca

tego
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on o
f 

kno
wle
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Appendix 11: Observation coding (Grade 5)
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con
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m m
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Appendix 11: Observation coding (Grade 5)
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Appendix 11: Observation coding (Grade 5)
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Appendix 12: Observation chart 

 

Date Time Grade Students (b/g) Teacher Subject Theme
22/01/2020 08:15-9:15 Fifth 18 (12/6) B Mathematics Quadrangles
22/01/2020 9:30-10:45 Fifth 20 (13/7) L Science Lab report
22/01/2020 11:30-12:30 Fifth 37 (25/12) B+L+R (Visitor) Netiquette
22/01/2020 12:40-13:45 Fifth 18 (12/6) L English Dickens
23/01/2020 9:30-10:45 Fifth 17 (10/7) R Norwegian Podcast, digraphs
24/01/2020 8:30-9:15 Fifth 17 (11/6) R Norwegian Graphems, digraphms
24/01/2020 9:50-10:45 Fifth 18 (12/6) B Mathematics Angles
24/01/2020 11:30-12:35 Fifth 17 (11/6) B Mathematics Angles
24/01/2020 12:40-13:45 Fifth 13 (8/5) L Music Micro:bit
27/01/2020 8:15-9:15 First 19 (7/12) C+I Norwegian Letter H
27/01/2020 9:30-10:30 First 10 (4b/6g) M Science Animals
27/01/2020 11:30-12:30 Fifth 20 (14/6) B Mathematics Angles
27/01/2020 12:30-13:45 Fifth 37 (25/12) L+R Other Prep for show
28/01/2020 8:15-9:15 First 28 (12/16) M+C+I+T Nor, Science Stations
28/01/2020 9:50-10:40 Fifth 19 (11/8) R Norwegian Consonants
28/01/2020 11:30-12:30 Fifth (not rec.) L Soc. St. / Relig.Anti-bullying
29/01/2020 8:15-9:15 Fifth 19 (13/6) B Mathematics Angles
29/01/2020 9:30-10:45 Fifth 18 (13/5) B Social studies Counties
29/01/2020 12:40-13:45 Fifth 14 (9/5) L English Conversation
30/01/2020 8:15-9:15 First 30 (13/17) M+C+I+T Nor, Science Stations
30/01/2020 9:30-10:50 Fifth 17 (10/7) R Norwegian Evaluation
30/01/2020 11:30-13:00 Fifth 20 (12/8) L Science presentations
03/02/2020 8:15-9:15 First 11 (5/6) C Norwegian New week /Letter J
03/02/2020 9:30-10:40 5th,6th,7th 16 (8/8) B Arts & crafts Prog. in art
03/02/2020 11.30-12:30 First 10 (4/6) I Mathematics 0-20
03/02/2020 12:40-13:45 Fifth 15 (10/5) L Music Micro:bit
04/02/2020 8:15-9:15 First 29 (12/17) M+C+I+T Nor, Science Stations
04/02/2020 9:50-10:55 Fifth 21 (14/7) L Cross curr. Global issues
04/02/2020 11:30-12:30 First 13 (5/8) C+M Mathematics Tens, 0-20
05/02/2020 8:30-9:15 Fifth 20 (14/6) B Mathematics Triangles
05/02/2020 9:30-10:45 Fifth 42 (x/y) B+L Cross curr. Global issues

05.02.2020| 12:40-13:45 Fifth 19 (13/6) L English Recycle
06/02/2020 8:15-9:15 First 30 (12/18) M+C+I Soc. St. / Nor Sami ppl
06/02/2020 9:30-10:35 Fifth 42 (x/y) L+R Cross curr. Global issues
07/02/2020 8:30-9:15 Fifth 40 (x/y) L+R Cross curr. Global issues
07/02/2020 9:50-10:50 Fifth 21 (14/7) B Mathematics Missing angle
07/02/2020 11:30-12:25 First 10 (4/6) C Mathematics nr story
07/02/2020 12:40-13:40 Fifth 19 (12/7) L Music Micro:bit
10/02/2020 8:15-9:15 First 10 (4/6) M Norwegian Letter L
10/02/2020 9:30-10:45 5th,6th,7th 15 (8/7) B Arts & crafts Prog. in art
10/02/2020 11:30-12:35 First 10 (4/6) I Mathematics 10 to 20
11/02/2020 8:15-9:15 First 27 (11/16) M+C+I Nor, Science Text
11/02/2020 9:30-10:35 First 27 (11/16) M+C+I Nor, Science Text
11/02/2020 11:30-12:30 First 8 (3/5) I Mathematics Music reh.
12/02/2020 8:15-9:15 Fifth 20 (14/6) B Mathematics Angles
12/02/2020 9:30-10:40 Fifth ? (x/y) B Soc. Studies Counties
12/02/2020 12:40-13:45 Fifth 19 (13/6) L English Pronunciation
13/02/2020 8:15-9:15 First 29 (12/17) M+C+I Nor, Science Text
13/02/2020 9:30-10:30 First 29 (12/17) M+C+I Nor, Science Text
13/02/2020 11:30-12:20 Fifth 20 (14/6) L Science Puberty
17/02/2020 8:20-9:15 First 6 (1/5) I Norwegian Letter N
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Appendix 13: Permissions to use the visualizations 
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PDC / PfDK 

Rights  
The material in this publication is covered by the provisions of the Norwegian 
Intellectual Property Rights Act. The material in this publication is also 
available under the following Creative Commons licence: Attribution-
ShareAlike 3.0 Norway, cf.: http://creativecommons.org/licenses/by-sa/3.0/no/ .  

This means you are free to share, copy and redistribute the material, as well as 
adapt the material, under the following two terms:  

Attribution  
You must give appropriate credit, provide a link to the licence, and indicate if 
changes were made. You may do so in any reasonable manner, but not in any 
way that suggests the licensor endorses you or your use.  

ShareAlike  
If you adapt, transform, or build upon the material, you must distribute your 
contributions under the same licence as the original.  
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Appendix 14: Sikt (NSD) Notification document  
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Meldeskjema
Referansenummer
476979

Hvilke personopplysninger skal du behandle?

•  Navn (også ved signatur/samtykke)
•  E-postadresse, IP-adresse eller annen nettidentifikator
•  Lydopptak av personer
•  Bakgrunnsopplysninger som vil kunne identifisere en person

Beskriv hvilke bakgrunnsopplysninger du skal behandle

Informats job description will be revealed (principal, avdelingsleder or teacher) will be revealed. The municipality they wo rk in might be
revealed, as well as their gender, age (ballpark, not exac t age) and their education and previous work experience within the field of
education.

Prosjektinformasjon

Prosjekttittel

Using digital tools in primary education

Prosjektbeskrivelse

This case study aims to identify and analyse the influence of edu cational technology in a primary school setting. The focus is on
teachers' percept ions regarding their role in the classroom and how they see the development of their role an thus, the peda gogy and
methods they use in their everyday work. The data will be be collected through semi-structu red interviews with teachers and sch ool
leaders, as well as through observation. Data about or from students will not be collcted, as the focu s lies on teaching and pedagogy.
The interviews will be executed in Norwegian and will be audio-recor ded. Field notes, together with a semi-struct ured observation
guide, will be used for the observation period. Audio-recording will  not be used during t he observations. The only personal data
collected will be signatures for consent forms, as well as e-mail addresses  for agreeing on interview and observation dates and times.

Dersom personopplysningene skal behandles til andr e formål enn behandlingen for dett e prosjektet, beskriv hvilke

N/A

Begrunn hvorfor det er nødvendig å behandle personopplysningene

I need teachers' and school leader's consent (signatu re) in the documentation, and need t heir contact information (e-mail address is
sufficient) in order to communicate with them about t imes and dates, as well as to provide other inform ation about the study. In
addition to this, although this study focuses on pedagogy and  teaching pract ices, teachers may for example name or in other ways
describe colleagues or students in recorded interviews the way that could make them recognizable.

Prosjektbeskrivelse

NSD - Prosjektbeskrivelse, Johler.pdf

Ekstern finansiering
Ikke utfyllt
Type prosjekt
Forskerprosjekt

Behandlingsansvar

Behandlingsansvarlig institusjon

Prosjektansvarlig (vitenskapelig ansatt/ veileder eller stipendiat)
Minttu Johler, minttu.johler@uis.no, tlf: 4679 5989

Skal behandlingsansvaret deles med andre institusjoner (felles behandlingsansv arlige)?
Nei

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

2 of 6 5/4/2023, 2:42 PM
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Utvalg 1

Beskriv utvalget

School leaders (rektor, avdelingsleder)

Beskriv hvordan rekruttering eller trekking av utvalget skjer

I have met the "pedagogisk IKT-rådgiver" of Stavanger municipality on a few occasions, as well as had e-mail contact with her. She is
very positive about being the link between me and the s chools in Stavanger and aiding me in finding a school that wishes to collaborate
with me in this study. Should this not lead to finding a school to collaborate with, it is also possible to use my network of colleagues and
"praksisskoler" of UiS, as I become acq uainted with many school heads and teachers while teaching pedagogy at UiS years 2017-2018.

Alder
18 - 75

Personopplysninger for utvalg 1
•  Navn (også ved signatur/samtykke)
•  E-postadresse, IP-adresse eller annen nettidentifikator
•  Lydopptak av personer
•  Bakgrunnsopplysninger som vil kunne identifisere en person

Hvordan samler du inn data fra utvalg 1?
Personlig intervju
Vedlegg

Intervjuguide, skoleleder.pdf

Grunnlag for å behandle alminnelige kategorier av per sonopplysninger
Samtykke (Personvernforordningen art. 6 nr. 1 bokstav a)

Informasjon for utvalg 1
Informerer du utvalget om behandlingen av per sonopplysningene?
Ja

Hvordan?
Skriftlig informasjon (papir eller el ektronisk)

Informasjonsskriv

Forespørsel om deltakelse 27112019.pdf

Utvalg 2

Beskriv utvalget

Teachers

Beskriv hvordan rekruttering eller trekking av utvalget skjer

I have met the "pedagogisk IKT-rådgiver" of Stavanger municipality on a few occasions, as well as had e-mail contact with her. She is
very positive about being the link between me and the s chools in Stavanger and aiding me in finding a school that wishes to collaborate
with me in this study. Should this not lead to finding a school to collaborate with, it is also possible to use my network of colleagues and
"praksisskoler" of UiS, as I become acq uainted with many school heads and teachers while teaching pedagogy at UiS years 2017-2018.

Alder
18 - 75

Personopplysninger for utvalg 2
•  Navn (også ved signatur/samtykke)

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

3 of 6 5/4/2023, 2:42 PM
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•  E-postadresse, IP-adresse eller annen nettidentifikator
•  Lydopptak av personer
•  Bakgrunnsopplysninger som vil kunne identifisere en person

Hvordan samler du inn data fra utvalg 2?
Personlig intervju
Vedlegg

Intervjuguide lærere.pdf

Grunnlag for å behandle alminnelige kategorier av per sonopplysninger
Samtykke (Personvernforordningen art. 6 nr. 1 bokstav a)

Ikke-deltakende observasjon
Grunnlag for å behandle alminnelige kategorier av per sonopplysninger
Samtykke (Personvernforordningen art. 6 nr. 1 bokstav a)

Informasjon for utvalg 2
Informerer du utvalget om behandlingen av per sonopplysningene?
Ja

Hvordan?
Skriftlig informasjon (papir eller el ektronisk)

Informasjonsskriv

Forespørsel om deltakelse 27112019.pdf

Tredjepersoner

Skal du behandle personopplysninger om tredjepersoner?
Nei

Dokumentasjon

Hvordan dokumenteres samtykkene?
•  Manuelt (papir)

Hvordan kan samtykket trekkes tilbake?

Informants can withdraw their consent by sending me an  email.

Hvordan kan de registrerte få innsyn, rettet eller slettet personopplysninger om seg selv?

The informants can upon request view the transcriptions of personal interviews. No personal data will be collected during the
observation period.

Totalt antall registrerte i prosjektet
1-99

Tillatelser

Skal du innhente følgende godkjenninger eller tillat elser for prosjektet?
Ikke utfyllt

Behandling

Hvor behandles personopplysningene?

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

4 of 6 5/4/2023, 2:42 PM
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•  Maskinvare tilhørende behandlingsansvarlig institusjon

Hvem behandler/ har tilgang til per sonopplysningene?
•  Prosjektansvarlig
•  Interne medarbeidere
•  Eksterne medarbeidere/samarbeidspartnere innenfor EU/EØS

Tilgjengeliggjøres personopplysningene ut enfor EU/ EØS til en tred jestat eller internasjonal organisasjon?
Nei

Sikkerhet

Oppbevares personopplysningene atskilt fra øvr ige data (koblingsnøkkel)?
Ja

Hvilke tekniske og fysiske tiltak sikrer personopplysningene?
•  Personopplysningene anonymiseres fortløpende
•  Endringslogg
•  Adgangsbegrensning
•  Andre sikkerhetstiltak
•  Opplysningene krypteres under lagring

Hvilke

Automatic screen lock on data controller's personal computer, use of encrypted external data s torage

Varighet

Prosjektperiode
01.12.2019 - 31.07.2023

Hva skjer med dataene ved prosjektslutt?
Data anonymiseres (sletter/omskriver personopplysningene)

Hvilke anonymiseringstiltak vil bli foretatt ?
•  Koblingsnøkkelen slettes
•  Personidentifiserbare opplysninger fjernes, omskrives eller grovkategoriseres
•  Lyd- eller bildeopptak slettes

Vil de registrerte kunne identifiseres (direkte eller indirekte) i oppgave/ avhandling/ øvrige publikasjoner fra prosjektet?
Nei

Tilleggsopplysninger

After analysing the data from interviews and observation, it has become neces sary to use a survey to collect answers from all teachers in
the school where the interviews and observation were carried out, in order to add validity of this study. Therefore, I wish to carry out an
anonymous survey that the teachers fill out digitally (via SurveyMonkey). No personal data will be collected. The school leadership team
will have access to the multiple choice results in order to develop their pedagogical practices, b ut they will not have access to the
infromation about teachers or their written answers an d comments.

A draft for the survey, as well as information for the participa nts can be found attached.

Due to a couple of extensions in the PhD period, the new expected  end date for the project is May 4, 2022.

Due to unforeseen circumstances, the project period was extended t o last until July 6, 2022, but the PhD work will not be finished by
then. I will inform the informants of the study ab out this with an e-mail.

Andre vedlegg

Infoskriv - survey.docx

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

5 of 6 5/4/2023, 2:42 PM
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Appendix 15: Sikt (NSD) approval
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      Appendix 16: Sikt (NSD) Extension notification

Meldeskjema
Referansenummer
476979

Hvilke personopplysninger skal du behandle?

•  Navn (også ved signatur/samtykke)
•  E-postadresse, IP-adresse eller annen nettidentifikator
•  Lydopptak av personer
•  Bakgrunnsopplysninger som vil kunne identifisere en person

Beskriv hvilke bakgrunnsopplysninger du skal behandle

Informats job description will be revealed (principal, avdelingsleder or teacher) will be revealed. The municipality they wo rk in might be
revealed, as well as their gender, age (ballpark, not exac t age) and their education and previous work experience within the field of
education.

Prosjektinformasjon

Prosjekttittel

Using digital tools in primary education

Prosjektbeskrivelse

This case study aims to identify and analyse the influence of edu cational technology in a primary school setting. The focus is on
teachers' percept ions regarding their role in the classroom and how they see the development of their role an thus, the peda gogy and
methods they use in their everyday work. The data will be be collected through semi-structu red interviews with teachers and sch ool
leaders, as well as through observation. Data about or from students will not be collcted, as the focu s lies on teaching and pedagogy.
The interviews will be executed in Norwegian and will be audio-recor ded. Field notes, together with a semi-struct ured observation
guide, will be used for the observation period. Audio-recording will  not be used during t he observations. The only personal data
collected will be signatures for consent forms, as well as e-mail addresses  for agreeing on interview and observation dates and times.

Dersom personopplysningene skal behandles til andr e formål enn behandlingen for dett e prosjektet, beskriv hvilke

N/A

Begrunn hvorfor det er nødvendig å behandle personopplysningene

I need teachers' and school leader's consent (signatu re) in the documentation, and need t heir contact information (e-mail address is
sufficient) in order to communicate with them about t imes and dates, as well as to provide other inform ation about the study. In
addition to this, although this study focuses on pedagogy and  teaching pract ices, teachers may for example name or in other ways
describe colleagues or students in recorded interviews the way that could make them recognizable.

Prosjektbeskrivelse

NSD - Prosjektbeskrivelse, Johler.pdf

Ekstern finansiering
Ikke utfyllt
Type prosjekt
Forskerprosjekt

Behandlingsansvar

Behandlingsansvarlig institusjon

Prosjektansvarlig (vitenskapelig ansatt/ veileder eller stipendiat)
Minttu Johler, minttu.johler@uis.no, tlf: 4679 5989

Skal behandlingsansvaret deles med andre institusjoner (felles behandlingsansv arlige)?
Nei

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

2 of 6 5/4/2023, 2:42 PM
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Utvalg 1

Beskriv utvalget

School leaders (rektor, avdelingsleder)

Beskriv hvordan rekruttering eller trekking av utvalget skjer

I have met the "pedagogisk IKT-rådgiver" of Stavanger municipality on a few occasions, as well as had e-mail contact with her. She is
very positive about being the link between me and the s chools in Stavanger and aiding me in finding a school that wishes to collaborate
with me in this study. Should this not lead to finding a school to collaborate with, it is also possible to use my network of colleagues and
"praksisskoler" of UiS, as I become acq uainted with many school heads and teachers while teaching pedagogy at UiS years 2017-2018.

Alder
18 - 75

Personopplysninger for utvalg 1
•  Navn (også ved signatur/samtykke)
•  E-postadresse, IP-adresse eller annen nettidentifikator
•  Lydopptak av personer
•  Bakgrunnsopplysninger som vil kunne identifisere en person

Hvordan samler du inn data fra utvalg 1?
Personlig intervju
Vedlegg

Intervjuguide, skoleleder.pdf

Grunnlag for å behandle alminnelige kategorier av per sonopplysninger
Samtykke (Personvernforordningen art. 6 nr. 1 bokstav a)

Informasjon for utvalg 1
Informerer du utvalget om behandlingen av per sonopplysningene?
Ja

Hvordan?
Skriftlig informasjon (papir eller el ektronisk)

Informasjonsskriv

Forespørsel om deltakelse 27112019.pdf

Utvalg 2

Beskriv utvalget

Teachers

Beskriv hvordan rekruttering eller trekking av utvalget skjer

I have met the "pedagogisk IKT-rådgiver" of Stavanger municipality on a few occasions, as well as had e-mail contact with her. She is
very positive about being the link between me and the s chools in Stavanger and aiding me in finding a school that wishes to collaborate
with me in this study. Should this not lead to finding a school to collaborate with, it is also possible to use my network of colleagues and
"praksisskoler" of UiS, as I become acq uainted with many school heads and teachers while teaching pedagogy at UiS years 2017-2018.

Alder
18 - 75

Personopplysninger for utvalg 2
•  Navn (også ved signatur/samtykke)

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

3 of 6 5/4/2023, 2:42 PM
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•  E-postadresse, IP-adresse eller annen nettidentifikator
•  Lydopptak av personer
•  Bakgrunnsopplysninger som vil kunne identifisere en person

Hvordan samler du inn data fra utvalg 2?
Personlig intervju
Vedlegg

Intervjuguide lærere.pdf

Grunnlag for å behandle alminnelige kategorier av per sonopplysninger
Samtykke (Personvernforordningen art. 6 nr. 1 bokstav a)

Ikke-deltakende observasjon
Grunnlag for å behandle alminnelige kategorier av per sonopplysninger
Samtykke (Personvernforordningen art. 6 nr. 1 bokstav a)

Informasjon for utvalg 2
Informerer du utvalget om behandlingen av per sonopplysningene?
Ja

Hvordan?
Skriftlig informasjon (papir eller el ektronisk)

Informasjonsskriv

Forespørsel om deltakelse 27112019.pdf

Tredjepersoner

Skal du behandle personopplysninger om tredjepersoner?
Nei

Dokumentasjon

Hvordan dokumenteres samtykkene?
•  Manuelt (papir)

Hvordan kan samtykket trekkes tilbake?

Informants can withdraw their consent by sending me an  email.

Hvordan kan de registrerte få innsyn, rettet eller slettet personopplysninger om seg selv?

The informants can upon request view the transcriptions of personal interviews. No personal data will be collected during the
observation period.

Totalt antall registrerte i prosjektet
1-99

Tillatelser

Skal du innhente følgende godkjenninger eller tillat elser for prosjektet?
Ikke utfyllt

Behandling

Hvor behandles personopplysningene?

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

4 of 6 5/4/2023, 2:42 PM
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•  Maskinvare tilhørende behandlingsansvarlig institusjon

Hvem behandler/ har tilgang til per sonopplysningene?
•  Prosjektansvarlig
•  Interne medarbeidere
•  Eksterne medarbeidere/samarbeidspartnere innenfor EU/EØS

Tilgjengeliggjøres personopplysningene ut enfor EU/ EØS til en tred jestat eller internasjonal organisasjon?
Nei

Sikkerhet

Oppbevares personopplysningene atskilt fra øvr ige data (koblingsnøkkel)?
Ja

Hvilke tekniske og fysiske tiltak sikrer personopplysningene?
•  Personopplysningene anonymiseres fortløpende
•  Endringslogg
•  Adgangsbegrensning
•  Andre sikkerhetstiltak
•  Opplysningene krypteres under lagring

Hvilke

Automatic screen lock on data controller's personal computer, use of encrypted external data s torage

Varighet

Prosjektperiode
01.12.2019 - 31.07.2023

Hva skjer med dataene ved prosjektslutt?
Data anonymiseres (sletter/omskriver personopplysningene)

Hvilke anonymiseringstiltak vil bli foretatt ?
•  Koblingsnøkkelen slettes
•  Personidentifiserbare opplysninger fjernes, omskrives eller grovkategoriseres
•  Lyd- eller bildeopptak slettes

Vil de registrerte kunne identifiseres (direkte eller indirekte) i oppgave/ avhandling/ øvrige publikasjoner fra prosjektet?
Nei

Tilleggsopplysninger

After analysing the data from interviews and observation, it has become neces sary to use a survey to collect answers from all teachers in
the school where the interviews and observation were carried out, in order to add validity of this study. Therefore, I wish to carry out an
anonymous survey that the teachers fill out digitally (via SurveyMonkey). No personal data will be collected. The school leadership team
will have access to the multiple choice results in order to develop their pedagogical practices, b ut they will not have access to the
infromation about teachers or their written answers an d comments.

A draft for the survey, as well as information for the participa nts can be found attached.

Due to a couple of extensions in the PhD period, the new expected  end date for the project is May 4, 2022.

Due to unforeseen circumstances, the project period was extended t o last until July 6, 2022, but the PhD work will not be finished by
then. I will inform the informants of the study ab out this with an e-mail.

Andre vedlegg

Infoskriv - survey.docx

Meldeskjema for behandling av personopplysninger https://meldeskjema.sikt.no/5cd020db-dc77-4d67-b9e9-f0f936ff6fb3/eksport/486

5 of 6 5/4/2023, 2:42 PM
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