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Abstract 

 

The outset of the thesis was in answer to an underdevelopment in the research on integrated digital 

technologies in schools. The purpose of the thesis was to understand the activity system of using an 

integrated digital technology in a municipality’s school organization. The research questions regarded 

different perceptions between organizational levels, as well as contradictions in the activity system and 

the consequences of these contradictions. A qualitative approach was chosen, where interviews were 

conducted with seven personnel in the municipal school organization, both principals and 

development workers. In analyzes, an activity theoretical approach was used to expand the 

understanding of the activity system. Main findings included a detailed representation of perceptions 

of informants, as well as contradictions in the activity system. The contradictions were related to many 

components of the activity system with varying consequences to both organization and individual. 

Specifically, findings indicate that integrated digital technologies require certain institutional 

assumptions, and many difficulties and challenges are related to the intent of having many 

stakeholders of school organizations interacting in the same integrated technology. 

 

Keywords: activity theory, school, integrated digital technology.     
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Introduction 

Digital technologies in many European schools, and indeed many schools around the globe, have 

become almost as natural as the pen and paper. How and for what purpose individuals in schools use 

the technologies may differ depending on which school they are in, or whether they are the principal, 

the teacher or the student. However, most of these individuals will likely have been in contact with a 

computer and the internet during a typical day in a school. Further, the individual purposes may 

perhaps differ, but principals, teachers and students share the same organizational context with the 

same organizational goal: to develop students, equitably, into productive and citizens (cf. OECD, 2012; 

The Swedish National Agency for Education, 2011). With an organizational goal such as this, and the 

fact that digital technologies are, after all, frequently implemented with hopes of being used by many 

stakeholders in schools, a simple logical assumption can be made: digital technologies can support the 

processes involved with developing students. Naturally, the implementation and use of digital 

technologies in education is neither simple nor unproblematic (e.g. Säljö, 2010), as can be expected 

when traditional institutional processes meet with new technologies.  

However, much of the research on the subject of digital technologies in schools has explored if and 

how the technologies can develop the processes of teaching and learning, so that students’ learning can 

be enhanced (cf. Olofsson, Lindberg, Fransson & Hauge, 2011). One popular avenue into this research 

is called technology-enhanced learning (TEL) (see Kirkwood & Price, 2014). Comparatively, less 

research has been done regarding other organizational processes supported by digital technologies in 

schools, such as school administration and communication, leaving this avenue into the research 

relatively underdeveloped (see Selwyn, 2011a). This master’s thesis addressed this apparent 

underdevelopment in research and contributed with empirical research on the use of integrated digital 

technologies1  in schools.  

The empirical context of the thesis was one municipality in Sweden where the municipal school office 

implemented an integrated digital technology. The technology, a learning management system (LMS) 

(cf. Selwyn, 2011a), for the purposes of the thesis called ‘the LMS’, was intended to be used to support 

administration, communication and teaching and learning processes. Further it was implemented in 

all schools, from preschools to upper secondary schools, in the municipality. However, the school 

organization had previously not used integrated organization-wide digital technologies to support its 

preschools and lower secondary schools, which were the particular schools in focus of the thesis. 

During the time writing the school organization was in various stages of implementing the LMS in its 

schools.  

The focus of the thesis concerned the perceived use of the LMS. Specifically, the focus centered on the 

perceived uses of the LMS by development workers in the school office and the perceived uses of the 

LMS by principals of preschools and lower secondary schools, both in their own way influential in 

implementing and making sure the LMS achieved what was hoped in terms of outcomes of use. These 

perceived uses were then analyzed with special attention to possible contradictions in the LMS use, 

and also possible contradictions in use between the different organizational levels; the school office 

and the schools. The basic causal assumption made in this thesis was that perceptions on the use of 

integrated digital technologies – of development workers and principals – can have implications for 

the use in schools. Further that, possible contradictions in the use should be seen as opportunities to 

learn and develop. 

This thesis is divided into six sections. Firstly, after this introductory section, the purpose of the study 

is made clear, and the research questions guiding the research are presented. Secondly, a literature 

review is made on relevant academic research related to the purpose of the thesis. Thirdly, the 

                                                             

1 In this thesis, integrated digital technologies should be understood as digital technologies that combine functions 
for administration, communication and teaching and learning into one platform, providing schools with one 
technology that can support many organizational processes, of many different stakeholders within schools.  
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methodological considerations and methods of choice are presented. Fourthly, data is presented and 

analyzed. Fifthly a further analysis is made and a discussion of findings and limitations is held. Lastly, 

a concluding section makes suggestions for practitioners, based on the findings.  
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Purpose 

The purpose of the thesis was to understand the activity of using an integrated digital technology in a 

municipality’s preschools and lower secondary schools. 

Research questions 

1       What perceptions are there regarding the activity within and between different organizational 

levels?   

2       What contradictions are there within the activity and what consequences may these 

contradictions have? 

In the research questions, different organizational levels are mentioned. The first organizational level 

was represented by development workers at the school office. Development worker should be 

understood to constitute a work title with specific work tasks, and their primary work involves 

developing organizational processes and strategies in preschools/schools. The second organizational 

level was represented by principals in schools. The principal, also a work title, are not teaching 

principals, but worked as leaders, managers and administrators of their individual preschool/school.   
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Previous research and theory 

In this section previous research of relevance to the study will be reviewed. Specifically, the previous 

research that is reviewed should be understood as a presentation of a number of common perceptions 

on digital technologies in schools, corresponding to the focus on perceptions in the research questions.  

After the review the theoretical perspective used to guide the analysis will be presented. 

The ontological assumption made in this thesis is that human beings construct their beliefs and 

understandings of the world around them. Objects in the world, such as physical objects or conscious 

thoughts and ideas, can be understood, and thereby experienced, in different ways by different 

individuals, even if the object is the same. However, human beings are social and communicative. 

Through social interaction and communication between individuals in communities, shared beliefs 

and understandings are constructed. By this, human beings both construct the world around them, 

and are influenced by shared constructs of the world around them. Further, that these constructed 

beliefs and understandings shape the actions that individuals, and communities of individuals, take in 

their context. This ontological assumption serves as a guide for the research stance taken throughout 

this paper, as well as for the analytical theory used to understand the practice of the study’s 

informants. The analytical theory can also be understood to represent the epistemological assumptions 

made in the study. 

Research review: implementation and use 

The implementation and use discussed in this section is the implementation and use of digital 

technologies in school organizations. Further, this implementation and use has different motivations, 

or perceptions, on how the use of digital technologies can be understood in school settings. One such 

motivation is to enhance teaching and learning practices facilitated through digital technologies. In 

research literature today, and several years past, this motivation has spurned a large amount of 

interest. For example, Olofsson et al. (2011), in a thematic literature review on uptake and use of 

digital technologies in schools, identify four central themes in the literature: policy making; 

organization and leadership; teachers’ professional development; and students. Each of the themes 

contains its own difficulties when digital technologies are introduced in schools for teaching and 

learning. The general view presented in the reviewed literature is that digital technologies are not 

living up to their full potential when introduced in school organizations for teaching and learning 

(Olofsson et al., 2011). One popular stream in the research on implementation and use of digital 

technologies in schools concerns the design of new ways of teaching and learning enhanced by digital 

technologies, called technology-enhanced learning (TEL) (Kirkwood & Price, 2014). A major challenge 

here, according to some researchers, is that TEL in schools is not sufficiently anchored in academic 

research. For example, Olofsson and Lindberg (2014) argue that researchers and designers of TEL 

should collaborate in the design, centering on shared use of research findings and a dialogue on 

design, based on strong theoretical foundations, which they call informed design (Olofsson & 

Lindberg, 2014; for some examples on informed design see Hauge, 2014; Holmberg, 2014; Price & 

Kirkwood, 2014). 

Another motivation for the implementation and use of digital technologies in schools is to make 

efficient the administration and communication work of school staff. However, research on this is, 

compared to for example TEL, much less prominent. In an empirical study of twelve schools in 

England, Selwyn (2011a) finds that when digital technologies are implemented and used in school 

organization for management and administration, as well as for communication and teaching and 

learning, the technologies can be seen as reinforcing the bureaucratic power structures of control of 

administrators and managers over teachers and students. This is discussed in greater depth by Selwyn 

in the book Schools and Schooling in the Digital Age: a Critical analysis (2011b), where the author 

further argues that too much research on digital technologies in schools adopt a deterministic view on 

technology, where the view is that digital technologies in schools will lead to change and the primary 

concern for researchers is to overcome the barriers to this change (Selwyn, 2011b, p. 42). With this 
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view, Selwyn argues, research leads to “narrow and reductionist understanding of schools and digital 

technology” (ibid., p. 43) and that instead, research should focus on the non-technological processes 

which shape the development and implementation, where issues of power, politics, control and conflict 

are in focus (Selwyn, 2011b, p. 5).   

Similar to Selwyn, but with less focus on power and control and more on knowledge, learning and 

social memory, Säljö (2010) views the non-technological processes as the heart of implementation and 

use of digital technologies in schools. Säljö, in a rhetorical paper, argues that there is a clash between 

institutionalized views on learning and teaching in schools and the new affordances to learning and 

knowledge that digital technologies introduce in modern society. The focus here is that digital 

technologies are increasingly used as tools for interacting with the world, but when they are introduced 

in schools the conversion from (recreational/every-day) digital technology to educational technology is 

not easily made, because the digital technologies still have many properties that are not used in 

traditional teaching and learning (Säljö, 2010, p. 56). 

In another rhetorical paper, Zhang (2010) introduces yet another perspective; a complex system 

perspective. In this perspective, a learning culture in school organizations is seen as a form of social 

practice with a macro-level and a micro-level. The macro-level includes for example “epistemological 

beliefs, social values, power structures”, the micro-level includes for example “curriculum and 

textbooks, technology, classroom activities, assessment” (Zhang, 2010, p. 240). One focus of this 

perspective is the interaction between the two levels. For example, macro-level beliefs on how learning 

should be done within the learning culture of a school has determining causes on how micro-level 

features such as digital technologies are implemented and used in teaching, in an influence process 

called downward causations (p. 232). The reversed, called supervenient causations (p. 231-232), 

includes many micro-level features interacting with each other to cause macro-level influence. With 

this perspective, it is not enough, for example, to introduce new digital technologies in schools on the 

micro-level, and expect changes on the macro-level beliefs on how teaching should be done. 

Noticeably there is a clear drift in the focus of the research presented so far. First, the research was 

presented as motivations for implementing and using digital technologies in schools, and the focus was 

on why the technologies should be introduced in schools, e.g. for teaching and learning, or 

management and administration, and communication. Then, somewhere in the middle, the focus 

shifts to the non-technical processes involved in shaping school organizations, such as culture and 

history, power and politics. However, I here argue that these should also be understood as motivations 

for implementation and use of digital technologies in schools, but perhaps not as motivations with 

clear operational goals such as making administration more effective. Rather, these motivations 

should be understood as for example political pressure (cf. Selwyn, 2011a) or cultural pressure (cf. 

Säljö, 2010). In the following section, research on principals and school office workers – the 

individuals often responsible for the work with implementation and use of digital technologies in 

schools – will be presented. 

Research review: school leaders’ role 

When digital technologies are implemented in schools, it is often up to the school office and the 

principal(s) of the school to make sure the implementation is smooth and that the technologies are 

used. Reasonably, then, the school leaders’ work and perceptions in the implementation process 

should be important. Empirical research on the subject echoes this reasoning. For example, Cho and 

Wayman (2014), in a qualitative empirical study in Texas, U.S.A. including 82 respondents, find that 

the school office plays an important role in teachers’ use of data. The researchers argue that the work 

with visions and sensemaking, by the school office employees, for use of data in schools through the 

use of digital technologies, play an important role. More so than the provisioning of digital 

technologies to schools, which of itself does not constitute meaningful change in the use of the data 

stored in the technologies (Cho & Wayman, p. 52). In another empirical study, concerning the 

implementation and use of information and communication technologies (ICT) for school 

administration, Prokopadou (2011) analyze questionnaire data from 183 kindergarten principals. The 

findings center around that for the implementation and use of ICT for administration, the technologies 
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must be made available and supported, and that principals should be educated. More interestingly, the 

findings indicate that the principals’ views on usability of the technologies for administration influence 

how they work with the implementation and use in their schools (Prokopadou, 2011). In a quantitative 

empirical study in New Zealand, including 62 respondents, Stuart, Mills and Remus (2009) investigate 

ICT championing of school leaders. The authors argue that for successful implementation of ICT in 

schools, school leaders play an important role that requires them to promote, champion, the use if ICT. 

Additionally, they find that the willingness to champion depends on the ICT knowledge and ICT 

experience of the principal (Stuart et al., 2009, p. 740). Another empirical example is Tondeur, Devos, 

van Houtte, van Braak and Valcke (2009), who in a survey including 527 respondents find that the 

structure and culture of schools play an important role in ICT integration in educational practices. 

Additionally, the authors argue that the school principal plays a critical role in promoting shared 

visions of ICT use, and shaping a school culture supportive of educational change (Tonderur et al., 

2009, p. 232). In a final empirical example, McGarr and Kearney (2009), interviewing 13 school 

principals in Ireland, find that these school leaders play an important role in the ICT use of their 

schools. Additionally, the familiarity that the principals have with ICT also shapes the implementation 

and use of the technologies in the schools (McGarr & Kearney, 2009, p. 99). 

In conclusion, when understanding different motivations for the implementation and use of digital 

technologies in schools, it seems important that the understanding is grounded in not only individual 

perception and motivation of digital technologies in schools (cf. Cho & Wayman, 2014; McGarr & 

Kearney, 2009; Stuart et al., 2009; Tondeur et al., 2009), but also that the understanding is sensitive 

to a broader context. This contextual understanding should be understood with attention to for 

example culture (Säljö, 2010; Zhang, 2010), political rules and regulations, and bureaucratic 

hierarchies of division of labour (Selwyn, 2011a). Given the complexities that this understanding 

entails, an analytical theory is presented that may explain many contextual dimensions. Further, this 

theory will be used in the present study to analyze and understand the complexities of informants’ 

perceptions on the activity of LMS use. 

Theory: activity theory and expansive learning 

The cultural-historical activity theory, activity theory for short, traces its roots back to Soviet Russian 

psychology with founders such as Vygotsky, Leont’ev, and Luria (Cole & Engeström, 1993). A full 

account of the underlying psychological foundations of the theory, or the development of the theory as 

it is commonly understood today, should constitute a thesis of its own. Following, key aspects in 

understanding human activity with activity theory and expansive learning theory, as developed by Yrjö 

Engeström (see Engeström, 1987; Cole & Engeström, 1993; Engeström, 1999), are here presented. 

Specifically, these aspects were deemed relevant for the purpose of the thesis. 

Activity theory and mediation 

One of the central aspects of the theory is what is called mediation (Engeström, 1999, p. 28). In Figure 

1.1, a basic triangle for understanding human activity is presented. In this triangle, there is the subject, 

the mediating artifact, and the object of the activity. 

   

Figure 1.1. adopted from Engeström (1999, p. 30) 
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In this constellation, the subject interacts with the object directly, but also mediated through artifacts, 

tools. These tools, both physical and mental, constitute cultural artifacts that mediate the subjects 

understanding of the object and actions towards the object. In this constellation, actions can be both 

unmediated and mediated, both natural and cultural (Cole & Engeström, 1993, p. 5). Examples of tools 

are; a calculator, which has cultural and historical human knowledge embedded in its function to 

execute mathematical calculations when used by an individual; and language, the master tool (ibid., p. 

9), with which humans not only communicate but understand the world and themselves, through 

culturally and historically stored knowledge.  

In activity theory, a clear distinction is made between action and activity, and goal and object. Actions 

that a subject takes have goals, and the triadic constellation seen in Figure 1.1 is considered an activity. 

The activity is constituted by subject, tools, and object, where the subject acts toward specific goals 

which are motivated by the object (Engeström, 1999, p. 22-23). For example, a subject would do the 

action of using an analytical theory (mediating artifact) to analyze empirical data (the goal) with the 

object of completing a thesis paper. However, this constellation does not include the necessary 

components for understanding human activity as a social construction. The constellation is expanded 

in the following section.         

Activity theory and activity systems 

The formerly mentioned distinction, between actions and activities, introduces the analytical focus of 

activity theory: the activity system. In Figure 1.2 the basic components of an activity system can be 

viewed. Here, the activity triangle from Figure 1.1 is expanded to include the social construction of 

activities, in activity systems. 

 

Figure 1.2 adopted from Engeström (1999, p. 31)       

In this complex activity system, social rules, community members and division of labor are included in 

the actions of the subject to also encompass the “societal and collaborative nature of … actions.” 

(Engeström, 1999, p. 30). Further, by including these other components in an activity  

… the projected outcome is no longer momentary and situational; rather, it consists of societally important, 

new objectified meanings and relatively lasting patterns of interaction. It is this projection from the object 

to the outcome that, no matter how vaguely envisioned, functions as the motive of this activity and gives 

broader meanings to my actions (Engeström, 1999, p. 31). 
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For example when I am writing this section of the thesis: I am the subject of an activity system; using 

tools (mediating artifacts) such as my computer and academic work by Yrjö Engeström and others and 

also being influenced by them; being guided by rules and standards that apply to master thesis papers 

in Umeå University; in a community where for example my thesis supervisor and fellow students are 

members; where the division of labour stipulates that I do most of the work, the supervisor guides me 

and fellow students constructively criticize my written text; where the object is master thesis work 

within the Education research domain; and the outcome is a collaboratively and socially constructed, 

cultural-historically mediated thesis paper that (hopefully) contributes to the research domain of 

Education. Further, this complex activity system, which for arguments sake can be said to take place at 

the University, has a life of its own that will continue after I am done with my thesis, where the subject 

will be replaced by a new student. Through the institutionalization of the activity of writing a master 

thesis, where the organizing of work becomes cultural practice, the activity transcends my individual 

actions and can be viewed as a complex activity system which will reproduce similar actions and 

outcomes in the future (Cole & Engeström, p. 8). However, this is not to say that the activity system 

necessarily constrains actions and forces outcomes. Rather, upon closer inspection, there can be seen 

constant change within and between activity systems, best described by Cole and Engeström in 

Consequently, activity systems are best viewed as complex formations in which equilibrium is an exception 

and tensions, disturbances, and local innovations are the rule and the engine of change (ibid.).      

These tensions and disturbances are caused by contradictions in the activity system, which will be 

expanded upon in the following section, which also introduces the theory of expansive learning.    

Expansive learning, activity theory and contradictions 

Expansive learning is a process model of learning that has its basis in activity theory (see Engeström & 

Sannino, 2012; Engeström & Sannino, 2010, Engeström, 1987). This theory of learning, as well as 

activity theory, focuses on contradictions within an activity system. Further, contradictions are viewed 

as opportunities for learning, which may or may not be realized, as Engeström and Sannino (2010) 

describe it 

… contradictions are the driving force of transformation. The object of an activity is always internally 

contradictory. It is these internal contradictions that make the object a moving, motivating and future-

generating target. Expansive learning requires articulation and practical engagement with inner 

contradictions of the learners’ activity system (p. 5). 

Contradictions, then, should be viewed as naturally occurring, not unwanted, in an activity system or 

between activity systems. Moreover, contradictions are opportunities for learning, change and 

innovation (Engeström & Sannino, 2010). Indeed, all human activity where there is something to be 

produced can be seen as contradictory; a contradiction between the individual’s actions and the 

institutionalization of actions in activity systems (Engeström, 1987, p. 82). 

The following explanation of contradictions draws from the description of contradictions given by 

Engeström and Sannino (2010, p. 7). Contradictions can be divided into four different types, viewed as 

instances of change in the activity system, between for example new and old actions. Primary 

contradictions are located within the individual components of the activity system, for example as 

conflicts in the division of labor, of who does what when change has occurred. Secondary 

contradictions are between two or more components, for example between the division of labor and 

the object, where a new object causes conflict in the old division of labor. Tertiary contradictions are 

“between a newly established mode of activity and remnants of the previous mode of activity” (ibid.). 

Finally, external quaternary contradictions are between different activity systems.  

To conclude, contradictions are natural parts of activity systems, even necessary to bring about change 

and development. Contradictions can be seen as driving forces behind change and development if they 

can be attributed to new emerging objects of activity (Engeström & Sannino, 2010, p. 7). Further, there 

is a distinct difference between conflicting actions within an activity system, and contradictions within 

an activity system; conflicting actions may be a manifestation of contradictions, but they are not 
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“situated at the level of activity and inter-activity” (ibid.), which contradictions are.  The identification 

of contradictions can bring focus to the underlying problems in activity systems, rather than focusing 

on problematic actions that the activity system creates (Engeström, 2000, p. 966). 

Expansive learning and the germ cell 

In expansive learning theory, learning is driven by contradictions within the activity system, which call 

for new patterns of activity; expanded objects of the activity system (Engeström & Sannino, 2010). 

This process of learning can be viewed as ascending from the abstract to the concrete, where 

contradictions can manifest in each learning actions (Engeström & Sannino, 2012, p. 52). In its most 

basic form, the abstract idea of the activity is known as a germ cell, which is a simple explanation of a 

part of the activity that has implications for how practice is arranged (Engeström & Sannino, 2010, p. 

5-7). 

The components of activity theory and expansive learning theory presented above will be utilized to 

create an expanded understanding of the practice of the development workers and principals that this 

thesis focuses on. Specifically, it is argued here that perceptions of the activity system and 

contradictions in the practice of the informants’ work can be systematically analyzed and understood 

with the presented components. In the following section, the methodological considerations of this 

thesis are given. 
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Methodology 

In this section, the methodological considerations are made clear and related to the thesis purpose, 

ontology and theory. Informant sampling is first presented, which is followed by data collection, 

followed by the data processing, followed by the methodological considerations, followed by ethical 

considerations, and to conclude are considerations of validity and reliability. First, however, 

considerations are made concerning research stance. 

The research stance taken in this thesis lay focus on the individual construction of beliefs and 

understandings as well as the social, collective, construction of the same. Further, that these beliefs 

and understandings have consequences for individual and collective action. This taken together with 

the thesis purpose and research questions entail that the study’s data should be able to reflect 

perceptions of individuals and collectives which can contribute to a deep and complex understanding. 

On this basis, a qualitative research approach was deemed appropriate (Creswell, 2013, p. 48). 

Further, the activity of LMS use was held to be the phenomenon which was to be understood, where 

inspiration was taken from phenomenology (Creswell, 2013). Specifically, the inspiration concerned 

the research methods related to the individuals embodying relevant empirical data to the study. 

Additionally, when understanding activity systems a phenomenological insight is relevant according to 

Engeström (1987, p. 324), which provided a sound methodological bridge between method of data 

collection and data processing. 

Informant sampling 

The study’s informants were chosen based on certain criteria (compare to criterion sampling, Creswell, 

2013, p. 155-156) deemed appropriate to produce relevant empirical data, that could enable a deep and 

complex understanding of the phenomenon through analysis. The first criterion that informants were 

selected based upon was that they should be actively working within either one of two organizational 

levels; the first level being the school office; and the second level schools in the municipality. These 

levels, representing collectives, seemed relevant for both the implementation and use of digital 

technologies in the municipal school organization, relating to the purpose of the thesis. The job titles, 

development worker or principal, were the practical selection criteria. The second criterion of 

informant selection was that the development workers and principals should have been actively 

working in their role for at least four years, the same amount of time it has taken for the school 

organization to arrive at selecting the particular LMS in question2. The third criterion was that 

informants should be actively involved with the development, implementation and use of the LMS in 

the municipality’s preschools and lower secondary schools. 

The selection criteria yielded three development workers who had been actively working with the 

development of the LMS use during the past four years, and were at the writing of the thesis actively 

working with the implementation. Further, the criteria yielded four principals who had been working 

as principals in their respective preschool/school for at least the past four years, and were actively 

working with the implementation and use of the LMS in their preschools/schools. The schools of the 

principals were in different stages of the implementation and use, varying between two months and 

eight months. The responsibility distribution of the principals, in student grades, was as follows: 1 

principal responsible for preschool through grade three, 2 principals responsible for preschool through 

grade six, and 1 responsible for grade six through nine. The sample size of seven informants can be 

considered good enough in phenomenological research designs (Creswell, 2013, p. 78, 157). The 

informants, through the criterion selection, can all be considered to have solid experienced on the 

phenomenon that was to be understood in the study (Creswell, 2013, p. 155), which is necessary in 

phenomenological research designs. Further, by belonging to different collectives, the total informant 

group was hoped to contribute to heterogeneous data (Creswell, 2013, p. 78) to support a deep and 

                                                             

2 A background is given to the selection of the LMS at the beginning of the section results and analysis. 
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complex understanding. In addition, this method of informant sampling was deemed relevant to 

delineate influential individuals in the specific activity system of LMS use, where “Delineation is the 

very act of identifying the personal and geographical locus of the activity” (Engeström, 1987, p. 324). 

Data collection 

In order to reach empirical data relevant to the purpose of the study, in line with the research stance 

and qualitative approach, interviews were deemed appropriate as the method of data collection. 

Additionally, one key to understanding a specific activity system is to reach the “internalized and 

invented models professed and actually used or upheld by the participants of the activity” (Engeström, 

1987, p. 326) through discussions, further solidifying interviews as an appropriate choice. The 

interviews were constructed with inspiration from concept interviews (cf. begreppsintervjuer in Kvale 

& Brinkmann, 2009, p. 167-169), where data was collected to reflect perceptions on what concepts 

existed of the phenomenon. The interviews lasted between forty five minutes and one and a half hour, 

and were conducted face-to-face. They were held at the place of work of each of the interviewees and 

each interview was recorded and transcribed word for word. The transcribed interviews together 

comprised 72 pages, with the same formatting of text as was applied in the present text. Before each 

interview, the interviewees were informed on their rights and my intentions with the thesis so that they 

could give their informed consent to their participation, in accordance with the Swedish Research 

Council rules and guidelines for humanistic and social scientific research (2002).  

During the interviews, which were held as discussions, the topic was the phenomenon of LMS use in 

the municipality’s preschools and lower secondary schools. The interview guide (cf. Kvale & 

Brinkmann, 2009) used during the interviews can be viewed in Exhibit 1. Questions 1 through 2.9 were 

constructed around the object of the activity, relating directly to perceptions on for example how the 

LMS should be used, and what the biggest benefits of the use could be et cetera. Correspondingly, 

questions 3.1 through 3.3 related to community aspects and questions 4.1 through 6 related to division 

of labour, tools and rules. These questions were constructed based on the key components of activity 

theory (Engeström, 1999), with regard to the focus of understanding the activity, as per the purpose of 

the thesis. The questions opened up discussions on related topics, and these topics were followed 

during the interviews. In this way, the interview guide served as a guide for discussing topics deemed 

relevant for the purpose of the thesis, but was not used as a strict protocol where emergent topics of 

discussion could not be investigated.  

Additionally, documentation was gathered concerning projects specifically involved with the 

development of the LMS. Two documents were found, describing the work of the municipal school 

office in developing the LMS from 2011 through 2013. The documents were read and summarized to 

provide a background to the LMS in the municipal school organization.  

Data processing 

In the processing of interview data the following procedure was used. First, the data was color coded 

according to the components of activity theory (ibid.), which were tools, object, division of labor, 

community, rules and subject. Each component was given its own color, and sections of text that was 

perceived to belong to a particular component was given its corresponding color. In general, the 

component that was most coded in the text was the object, which corresponds to the uses of the LMS 

and the motivation of these uses. A large part of the interview questions concerned the object of the 

activity of LMS use, so this finding was expected. The other components were in amount coded 

relatively equally in the data. 

After the color coding, where each transcribed interview was coded separately, a simple question was 

posed to the data: what are the different uses of the LMS? This question was used as a tool for an 

analysis with inspiration drawn from content analysis (cf. innehållsanalys, Kvale & Brinkmann, 2009, 

p. 219). The result of this analysis was main themes and subthemes on the phenomenon, which are 

generally sought in phenomenological research analysis (Creswell, 2013, p. 80). The themes are 

presented in the section results and initial analysis.  
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Using the emergent themes, and the perceptions represented within themes, an additional two 

analyses were carried out. The first analysis consisted of understanding the activity of LMS use, as 

represented in the perceptions within the two organizational levels. The second analysis was made of 

the contradictions within the activity system of LMS use. These analyses were made with the key 

components of activity theory and the theory of expansive learning. These theories are explicitly 

developed to understand human activity (Engeström, 1987), and should therefore be considered 

relevant in relation to the purpose of the thesis. Through the perspective of these theories on the 

activity of LMS use, a more complex understanding could be created than only the contents and 

themes of the phenomenon. It is therefore argued that the data processing used in the study was 

especially relevant to further the understanding sought in the purpose of the thesis, which further 

translates to the complex and deep understanding sought in phenomenological research designs and 

qualitative research in general (Creswell, 2013, p. 81).  

Ethical considerations 

A number of ethical considerations were made in regard to the study’s informants when conducting 

data collection and representing the perceptions of the informants throughout the thesis. First, as was 

made clear in the section data collection, the informants were informed as to their rights and my 

intentions with the thesis in accordance with the Swedish Research Council’s rules and guidelines 

(2002), so that they could give their informed consent to participate. Second, the interviews took 

place, in all cases but one, in the work-place of the informants. The location of the interviews was left 

to each informant to decide. In the one case where the interview did not take place at the work-place of 

the informant, the interview was conducted in a private room outside of the work-place. In all cases, 

private rooms were made available by the informants. In this way the informants could choose a 

location where they felt comfortable to partake in the interview. Third, to protect the identity of the 

informants, and provide confidentiality (ibid.), informants’ names, schools, work titles, or indeed the 

name of the municipality in the study, were not revealed. 

Validity and reliability 

Questions on the concepts of validity and reliability are essential in quantitative studies. In qualitative 

studies, these concepts are regularly redefined and reconceptualized or alternative concepts, more 

appropriate to qualitative studies, are developed (Creswell, 2013, p. 244). This is not to say that the 

assumption that a study should be valid and reliable is less important in qualitative studies. Rather, 

the notions of validity and reliability have to be in line with the approach and fundamental 

assumptions that a study takes.  

In the present study, the research stance taken asserted that objects in reality are situated in the 

constructed perceptions of individuals and co-constructed perceptions between individuals, as well as 

physical objects. Further, that these perceptions can differ between individuals and communities, and 

are subject to reconstruction. The research stance entails six considerations for the validity of the 

study; the question of how the methods contributed to empirical data and analyzes for the purpose of 

the thesis? First, validity was sought in the selection of valid informants; informants with enough 

experience and insight of the phenomenon. Second, validity was sought via the ethical considerations 

(above) which contributed to an interview situation where the informants could feel comfortable, 

informed and anonymous; where perceptions could be ventilated more openly than if the informants 

could not feel the same. Third, validity was sought in interviews as a data collection method, where 

different perceptions surfaced through a discussion with the informants. Fourth, as an interviewer, my 

own experience and knowledge interviewing leaders of municipal school organizations’ on the subject 

of digital technologies in schools (Holmström & Siljebo, 2013; Siljebo, 2012) can be considered to 

further have strengthened the validity of interviews (cf. Creswell, 2013, p. 250-251; Kvale & 

Brinkmann, 2009, p. 266). Fifth, the theory used in analyzes was especially relevant for bringing forth 

complex and deep understandings from interview data in relation to the research stance. Sixth, and 

finally, in the representation of informants’ perceptions, accounts are given of many different 

perceptions and informants’ own words are brought forth to the reader in quotations.  
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The research stance further entails three considerations for the reliability of the study; the question of 

how the methods contributed to consistent empirical data for the purpose of the thesis? First, 

reliability was sought via the interview guide, ensuring that the same topics were covered in each 

interview, although different perceptions were actively sought. Second, all interviews were recorded 

and transcribed word-for-word and the same codes were used in the coding of data. Third, a 

transparent and detailed description was given of the methods of data collection and processing. This 

concludes the methodological considerations and following are presented the first findings of the 

study. 
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Results and initial analysis 

In this section the perceptions of the study’s informants, on the LMS use, are thematically presented 

and analyzed. First, however, a background is given of the LMS in the municipal school organization as 

a result of the summary of documentation. 

In late 2011 through 2012 a project was carried out in a department within the school office, concerned 

with digital technologies within the school organization. The project goal was to propose features and 

uses of a new digital platform for the municipality’s schools. The background to this project was that 

through the increasing digitalization of the schools and availability of computers for teachers and 

students, there was an increasing need to organize the digital work that teachers and students more 

and more were doing. In addition, software that was used in the school organization were many, and 

there was no clear strategy or structure for the use of these various software. Through workshops with 

stakeholders in schools, needs and requirements of the platform users were taken into account. The 

project concluded that the digital platform should be able to support documentation, communication 

and learning in all school forms of the municipal school organization. Based on the project’s 

conclusions, a pre-study was held in 2013 with the goal to find a suitable platform that could fulfill the 

needs of the entire school organization with regard to documentation, communication and learning. 

The pre-study held that the digital platform should be used by, and support the educational processes 

of, teachers, students and primary care givers, as well as contribute to lessening the work-load of 

teachers. The benefits of using the same, municipal-wide, platform to support documentation, 

communication and learning were concluded in the pre-study as (1) lessening the administrative work 

load of teachers, providing more time to the work with students, (2) students and primary care givers 

could be provided with a better overview of students’ school work and learning, (3) a digital platform 

brings with it increased use of information technologies in teaching, which increases the digital 

competence of students and supports their employability, and (4) a digital platform supports a better 

systematic work with student development, which leads to earlier interventions concerning students 

with special needs. Additionally, a long-term benefit for the municipality and its citizens would be a 

stronger municipal economy. The implementation of the LMS was set up in the following order: 

teachers received education and instruction on the LMS use via educational technologists; these 

technologists, most commonly one per school, were further responsible for developing the uses and 

supporting the teachers and principals at the schools; and the educational technologists and principals 

were educated and instructed on the use by the development personnel of the school office. This 

concludes the background of the LMS and now follows the remaining results.   

The two main themes that grew from the question posed to the interview data are the institutional use 

and the individual use. Six subthemes emerged within the first main theme: (1) administration, (2) 

communication, (3) integration, (4) structure, (5) management, and (6) the germ cell. Within the 

second main theme – the individual use – another five subthemes emerged: (1) teacher subject, (2) 

principal subject, (3) primary care giver subject, (4) student subject, and (5) strategies of use. Under 

each subtheme the perceptions of informants are separately presented according to the two 

organizational levels in the first research question: the school office with its development workers 

(DV); and schools with their principals (P).  

Throughout the results where quotations are made, there are two considerations readers should be 

aware of. First, that the interviews are translated from Swedish to English and that this may entail that 

some meanings may be lost in translation, even though the translations are mad as carefully and 

accurately as possible by the author. Second, the quotations are written in such a way that the text 

should hopefully be read as closer to ‘talk’ rather than written text in an attempt to make the text seem 

more alive. For example, we are is written as we’re. 

Institutional use 

The institutional use regards perceptions on the activity of LMS use in the municipalities’ preschools 

and lowers secondary schools, as well as difficulties related to the use. The perceptions made visible 
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under this main theme should be interpreted primarily as institutional perceptions on the object of the 

activity system (Engeström, 1999). 

Administration 

This first subtheme regards one primary institutional use of the LMS. Throughout the results and 

analysis of this thesis, administration should be understood as interchangeable with documentation. 

Administration should not be understood as management or leadership processes in school 

organizations. 

Development workers 

Among the DVs, there is a heavy focus on the LMS as primarily an administrative support tool. DV1 

expresses that 

The biggest gains are administrative. If the system is used and it works as it should, then there is much 

help with administration that you otherwise would have had to do on paper. Both in regards to every day 

functions, and handling homework… 

The perceptions of the DVs regarding the institutional LMS use seems uniform in that it should be 

used, or where the biggest gains can be realized is, in administration. One feature of the use seems to 

be that it helps by everyone doing the same processes in the same way, another feature that the 

administrative work is saved in the LMS and not bound to the individual user.    

Principals 

The perceptions of the Ps concerning the administrative uses of the LMS seem primarily positive. P3 

expresses that 

We were not included in [a previous system for handling student absences], and there’s been talk for four 

years that preschools to grade six should also be included in it, but that was never done. So for us, handling 

student absences will become very good. To get a structure around that is something I’ve missed, so that’s 

positive 

and P2 suggests that “as much administrative work as possible should be centralized to one space”, 

while P1 puts forth that “I’ve more thought of it as a system for documentation, handling 

documentation and information, and not really to develop teaching”.  

The perceptions of the Ps regarding the institutional LMS use seems to be that, among other things, 

the LMS will be positive for the administration in their schools. Features of the administrative use are 

that it can create structure and uniformity in the administration. Additionally, as P1 expresses, that the 

institutional use is not really for teaching. 

In concluding this subtheme on administration, the perceptions seem to be in conflict between the DVs 

and the Ps in regards to the institutional use. The DVs perceive the LMS as first and foremost an 

administrative support, while the Ps perceive the LMS to have positive and clear administrative uses, 

but administration is not perceived as the primary institutional use. This conflict will be substantiated 

in the following subtheme. In the activity system of LMS use, the object (Engeström, 1999) is perceived 

to be administration by DVs, but not by Ps.   

Communication 

This second subtheme regards another primary institutional use of the LMS. Throughout the results 

and analysis of this thesis, communication should be understood as making information available to 

users, primarily in a one-way, sender-receiver form of communication, but not exclusively. 

Development workers 

The perceptions of the DVs regarding communication seem divided into two streams. DV2 expresses 

that the LMS should be used to “distribute information, because there is a lot of information that 
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needs to be distributed”, while DV3 puts forth that “Nobody else has to gather the information and 

make it available [when information is in the LMS]. As long as you have the right role and rights 

[within the LMS] you can see what you need to see”. This first stream seems to center on that there is a 

clear need for information processing within the institutional frame, and that through the features of 

how information is presented within the LMS the distribution of information is made easier.  

Continuing to the second stream, DV3 expresses that “there shouldn’t be a tidal wave of information 

where people just draw attention to themselves”. This second stream seems more concerned with the 

quality of the information, or the right kind of information and the way information is distributed 

within the institution via the LMS. 

The perceptions of the DVs in regard to communication appear uniform. There is a clear use of the 

LMS to distribute information and there is a clear need for this, at the same time as there are 

challenges with the distribution in regard to the right kind of information. These challenges appear to 

be that the mediating artifacts (Cole & Engeström, 1993) are not fully developed – the use is not clearly 

defined – so that the interaction with the object may not achieve desired outcomes (Engeström, 1999).  

Principals 

The perceptions of the Ps in the institutional use of the LMS appear to be that communication is the 

primary function of the system. The Ps also seem to use informing and communicating 

interchangeably when they talk about this feature of the LMS, although not without realizing this. P3 

expresses that 

the main thing is that [the LMS] is a tool for communication and a bank of information where you can find 

information … to communicate externally towards primary care givers and then of course to communicate 

internally between co-workers, and between me as a leader and co-workers. 

While the primary use of the LMS is perceived to be communication by the Ps, there are also 

challenges as well as benefits. P3 suggests that “I mean the right information in the right forum, that’s 

a challenge” and P1 expresses that  

it helps the personnel that primary care givers make it their own responsibility to go in and read, instead of 

us having to keep track of everyone’s e-mail addresses and send weekly e-mails. It’s easier for the school to 

do it like this. 

The perceptions of the Ps in regard to communication seem uniform. Primarily, the LMS is used for 

communication, between all the users of the LMS. Additionally, there are challenges when it comes to 

what kind of information should be in the system, but that there are clear benefits in that the 

information distribution of the institution is made easier. It is made easier by way of shifting 

responsibility: from the school sending information via e-mail, to the school only using the LMS for 

distribution and not e-mailing, where primary care givers now have to log into the system to access the 

information. 

In concluding this subtheme on communication, the conflict found from the previous subtheme is here 

made clearer. The Ps perceive the LMS use to be first and foremost for communicating within the 

institution, while the DVs perceived the primary use as administrative. However, the perceptions of 

the features of institutional communication via the LMS seem uniform between DVs and Ps: 

communication can be made easier, but there are challenges in regard to what information, and how 

much, should be made available in the system. This challenge seems related to the mediating artifacts 

of the activity system (Cole & Engeström, 1993) and that these are underdeveloped, meaning that 

interacting with the object is made unclear in regard for example what information should be made 

available in the system. In terms of making communication easier through the LMS, there has been a 

shift in responsibility when it comes to staying informed for stakeholders in the institution. Specifically 

in regard to primary care givers, it is now their responsibility to log into the LMS and find information, 

where before it was the schools responsibility to send e-mails to the primary care givers, as P1 

expresses. Changes have occurred in the division of labor (Engeström, 1999), shifting more 
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responsibility on primary care givers. In the activity system of LMS use, the object (ibid.) appears as 

communication by Ps, but not DVs. 

Integration 

This third subtheme regards primary institution-wide benefits that informants perceive can come from 

the use of the LMS. Throughout the results and analysis of this thesis, integration should be 

understood as the combination of different uses of the LMS and making this combination available to 

as many stakeholders of the institution as possible. Examples of uses are administration and 

communication, and examples of stakeholders are principals, teachers, students and primary care 

givers. 

Development workers 

The benefit that the DVs perceive can come from the integration element of the LMS is equivalence for 

the stakeholders. DV2 expresses that 

it can be good to get equivalence in the municipality, to simply know where to do what. At the same time, 

we’ve been careful to make sure that it’s possible to connect digital tools too. We don’t want to kill the old 

blog that the teacher has built and that primary care givers love. It should be possible to find that blog [in 

the LMS] and perhaps all teachers can have [their blogs] in the same place … there’s so much damn stuff to 

keep track of [as a primary care giver], all those places you’re expected to be in can be stressful … the best 

case scenario would be that the LMS is the natural place where information is pushed out so that the 

stakeholders feel they have to log in regularly. 

Equivalence in this sense means that no matter who the stakeholder is or what the task the stakeholder 

wishes to accomplish, the obvious place is the LMS and the steps to accomplish the task within the 

system are similar. A primary care giver will log in to one place to find information no matter how 

many children they have or in which municipal school. A teacher will recognize where to do what no 

matter which school he or she works at. Through this, individual ways of interacting with the school 

organization are institutionalized and made equal. Additionally, the DVs express that for the system to 

be used by the stakeholders it requires that the stakeholders regularly deposit information. 

Principals 

The benefit that the Ps perceive can come from the integration element of the system is that many 

things are gathered into one place. P3 expresses that “you have everything gathered. If you have your 

children in a municipal school you have the same entrance to see all your children” and P1 puts forth 

that  

for example here at the preschool they [preschool teachers] shut down the blog to primary care givers, they 

[the teachers] haven’t figured out how to use it, and at the school we shut down student work areas because 

we haven’t decided how to use everything yet. 

The perceptions for why integration is needed among the Ps seem unified. The reasoning seems to be 

that gathering everything into one space is good because it is gathered in one space. A challenge with 

integration is that it may not be obvious how everything should be used, meaning that even if 

everything is gathered, not everything is used as it is intended. Again, this can be related to the 

underdevelopment of the mediating artifacts in the interaction with the object of the activity system 

(Cole & Engeström, 1993). 

In concluding this subtheme, both DVs and Ps see benefits of integration. The DVs reasoning seem 

more directed at institutionalizing individual ways of working, creating equivalence and uniformity. 

The DVs also seem to perceive that if the LMS is to be regularly used by its stakeholders, it requires 

regular deposition of information from its stakeholders. The Ps reasoning is more directed at the virtue 

of gathering many things into one place of itself, and sometimes the difficulties of seeing the use of 

everything gathered. There does not appear to be any direct conflicts between the perceptions between 

the DVs and the Ps. In the activity system of LMS use, there are benefits in the division of labor 



18 

 

(Engeström, 1999) that come from integration. The labor that individual subjects are expected to do, is 

made easier by way of creating equivalence, uniformity and gathering. 

Structure 

This fourth subtheme also regards primary institution-wide benefits that informants perceive can 

come from the use of the LMS. Throughout the results and analysis of this thesis, structure should be 

understood as features of the LMS that order the information within the system so that users can 

easily access information. 

Development workers 

The DVs perceptions on the structuring qualities of the LMS seem positive and uniform. DV1 suggests 

that “for all teachers and principals, for all personnel really, there is a need for something that 

structures everything” and DV2 expresses that “a structure where I know where to find my material … 

I only enter one space [when I need information]”. 

The DVs appear to perceive a clear need for structure within the institution, and that how information 

should be structured is through gathering information into one place, rather than having information 

spread out in different locations.  

Principals 

The Ps perceptions on the structuring qualities also seem uniform, but not necessarily positive. P2 

suggests that 

I can see trouble in the long run if we don’t have a proper structure, where the structure doesn’t endure. 

I’m worried that [the information] will just swell out like some webpages and you can’t even find your way 

back because it’s so vast. 

The Ps appear to perceive the LMS can be used to structure information, and that this can bring about 

positive outcomes, but that it is not quite clear how the structure should be built. One P suggests that 

the structure should be built on the mission and regular work of the institution and another P sees a 

need to limit the information in order to keep the structure clear. 

In concluding this subtheme on structure, both the DVs and Ps appear to perceive the LMS use to 

support structure. However, the DVs seem to express that structure comes from gathering information 

into one space, similar to integration, and that knowing that this one space is the only space to get 

information, while the Ps seem more concerned with how the structure should be built within the 

system. The how of the structuring seems to conflict between the DVs and the Ps, while the if seems 

uniform. In the activity system of LMS use, structure can be conceived as a mediating artifact that 

shapes the understanding and interaction with the object (Cole & Engeström, 1993). However, the 

mediating artifact appears, again, to be underdeveloped which causes challenges and difficulties in the 

interaction with the object. 

Management 

This fifth subtheme continues on institution-wide benefits that informants perceive can come from the 

use of the LMS. Throughout the results and analysis of this thesis, management should be understood 

as strategic organizational development supported by information that the LMS can provide on school 

organization-wide or school-wide levels, and management of teachers. 

Development workers 

The DVs perceptions on the management capabilities of the school organization supported by the LMS 

appear uniform. DV1 expresses that  

I know that [school office development leaders] are very, very happy that it’s possible to retrieve 

information [from the LMS] concerning different things that can be interesting, which in the end is meant 
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to lead to an increase in goal attainment [of students], so that the schools in the municipality can be 

improved. 

In terms of strategy, the DVs appear to perceive the LMS use able to improve the municipality’s 

schools and ultimately the development of students.     

Principals 

The Ps perceptions on the management capabilities supported by the LMS are intertwined with their 

own use as school leaders. These perceptions are given account for in the next main theme, under the 

subtheme Principal subject. The perceptions are positive and center on getting new insights into 

teachers’ work and using this insight in their management of teachers. 

In concluding this subtheme on management, the DVs and the Ps both seem uniform in that they 

perceive the LMS to be able to support strategic development in the school organization. The DVs 

seem more focused on school organization benefits and the Ps more focused on their school’s benefits. 

The new mediating artifacts (Cole & Engeström, 1993) existing within the activity system of LMS use 

appear to be able to support strategic development. This strategic development appears as a benefit in 

the institutional LMS use. 

The germ cell 

This sixth subtheme regards what appears to be at the core of informants’ perceptions in regard to the 

institutional use of the LMS. Throughout the results and analysis of this thesis, the germ cell 

(Engeström, & Sannino, 2010) should be understood as perceptions of the LMS as simple abstractions.  

Development workers 

The DVs seem uniform in their perception of the germ cell of the LMS. In its most abstract sense, the 

LMS should make easy and simplify the availability of information. The outcome of this is summarized 

by DV2 as “[the LMS] should save time in work” and by DV3 as “make time spent working optimal”. 

How the information is used, then, should be in a more efficient manner and thereby save time.  

Principals 

The Ps seem uniform in their perceptions in that the LMS should make easy and simplify the 

availability of information. For the Ps the perceptions on outcome of this germ cell of institutional 

LMS use seem to center on staying informed. P4 expresses that “if you don’t use the LMS you would be 

alienated [from vital information] … the work agreement stipulates that as a co-worker you have to 

stay well informed concerning the [school] activity" and P3 suggests that “then that person [not using 

the LMS] would miss out on information … there can be misunderstandings or that you miss 

appointments”. The information that is used, then, should be used to stay informed and thereby not 

miss out on vital information. 

To conclude this section on the germ cell, both the DVs and the Ps seem uniform in that the simplest 

abstraction of the institutional LMS use is that it should make easy and simplify the availability of 

information. However, in the activity system of LMS use, the DVs perception on the outcomes (see 

outcomes, Engeström, 1999) of this use seems to be in conflict with the Ps perception. The DVs appear 

to perceive the outcome as time saving, while the Ps appear to perceive the outcome as staying 

informed.  

Now follows the second main theme that grew from the study’s data, which concerns the expectations 

on the individual in the activity system LMS use. Similar to the above structure, the perceptions of the 

DVs and the Ps are thematically presented. 
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Individual use 

The individual use regards perceptions on what kind of subjects (ibid.) the activity system of LMS use 

requires. These different subject categories emerged as teachers, principals, primary care givers and 

students. 

Teacher subject 

This first subtheme regards one primary subject in the activity system of LMS use. Throughout the 

results and analysis of this thesis, the perceptions on teachers should generally be understood as 

teachers in the municipality’s schools, specifically as both preschool teachers and lower secondary 

teachers. Teachers should not be understood as upper secondary teachers or teachers’ assistants for 

example. When reading this subtheme, it is important to keep in mind that in most cases respondents 

talk about teachers in general and not specific teachers. 

Development workers 

The DVs perceptions on the teachers’ use of the LMS seem uniform. DV2 expresses that  

It can be expected that they will gather assignments [in the LMS] … we have to hope that teachers will do 

this because it makes it easier for them [to gather assignments in the LMS], not because they have to do it 

… to get an overview of which assignments are submitted, to keep track of it … that teachers keep track of 

their students 

and DV3 suggests that  

that I [as a teacher] can get the feeling of being informed … to know the latest news about your work team 

or information from the principals … that I can have my colleagues with me … that I can reach my students 

through the LMS, maybe in the same way as I would have done in [the physical] school. 

The teacher subject of the LMS use appears to be one that uses the LMS regularly, even every day. The 

uses seem to center on assignments that the teachers give to students and that teachers can get an 

overview and more easily keep track of students’ school work and attendance. Additionally, that 

teachers use the LMS to keep informed and interact with colleagues and their principal. Further, that 

there are expectations and demands on teachers to accomplish this use. These demands come from 

both the activity system rules (Engeström, 1999), as well as expectations from the community, where 

the other subjects are members (ibid.), especially students and parents. At the same time as these 

expectations may create pressure on teachers, if there are no recipients of the information that 

teachers deposit there may not be any incentive for the teachers to use the LMS, apart from rules. 

Teachers also exert pressure within the community to achieve a regular use, by their expectations that 

deposited information should be consumed.  Finally, it appears that some teachers may have better use 

of the system than others, depending on what grade they teach.   

Principals 

The Ps perceptions on the teachers’ use of the LMS seem uniform. P3 suggests that “We have good 

teachers who really want to [use the LMS] and look to the future … I haven’t heard any resistance from 

the teachers, they’ve been positive to this system”, while P2 expresses that “student attendance, 

student judgements and individual development plan, the teachers need those three in one space” and 

P4 puts for that 

[when recruiting new teachers] yes, I would absolutely have that too [in recruitment adds]. It wouldn’t say 

computer experience, it would say experience with the LMS … For example, if half a teacher work team 

quit over the summer … and we’ve been working a whole year to get to where we are today [with teacher 

LMS use] … we would have to use a lot of time and energy to train the new teachers with no experience of 

the LMS … and students and parents in grade eight or nine are already used to working in this system and 

getting information and they would expect to find assignments and information in the system. 
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The teacher subject of the LMS use seems positive to the system, and the uses, such as individual 

student attendance, judgements and development, seem clear. Further, the teacher subject is one that 

is expected by both students and parents, in the activity system community (Engeström, 1999), to use 

the LMS. Lastly, there appears to be a new digital competence that may be asked for of the teachers in 

the municipality: the digital competence of the LMS use. This new digital competence cannot be 

developed any other way than being familiar with the particular LMS in question, through extensive 

training.   

In concluding this subtheme on the teacher subject, there are clear demands on the teachers in the 

activity system of LMS use, which does not seem to conflict between the perceptions of the DVs and 

the Ps. The teacher subject uses the LMS regularly, primarily in interactions with students, but also 

between teacher-teacher, teacher-principal and teacher-primary care giver. The teacher subject is also 

one that is positive to the LMS use. Further, there appears to be a new demand on digital competence 

of teachers, one that is specifically bound to the LMS. This new competence can be construed as a 

mediating artifact that the subject requires in the interaction with the object (ibid.). The division of 

labor (ibid.) seems clear for the teacher subject in the activity system of LMS use. The teacher subject 

seems governed by rules and pressured by the community to interact with the object of the activity 

system (ibid.) 

Principal subject  

This second subtheme regards another primary subject in the activity of LMS use. Throughout the 

results and analysis of this thesis, the perceptions on principals should generally be understood as 

principals in the municipality’s schools, specifically as both preschool principals and lower secondary 

school principals. 

Development workers 

The DVs perceptions on the principals’ use of the LMS seem uniform. DV1 expresses that  

as a school leader, when you are discussing salaries with your teachers … you can get a better insight into 

their work … I [as a principal] don’t even have to go to a teacher and ask what kind of extra efforts is taken 

[concerning students with need of extra support], I can see [what has been done] right away. However, 

there has to be a dialogue about those things of course … there’s a totally new opportunity as a principal, 

that when you get some free time, might be in the evening when the students have gone home, you can 

have a look in the digital classrooms [a tool of the LMS]. 

The principal subject of the LMS use, as reported by the DVs, appears as one that uses the system to 

get overviews of students and teachers. Specifically in relation to the new mediating artifacts (Cole & 

Engeström, 1993) that the LMS has, new ways of attaining overview have been created. The principal 

can get a better insight into the work that teachers do, assuming that the teachers use the LMS. The 

principal subject also uses the system to communicate with staff and primary care givers. 

Principals 

The Ps perceptions on the principals’, and specifically informants’ own, use of the LMS seems 

conflicted to a degree. P4 suggests that  

I’ve a wonderful opportunity now. I’ve asked the teachers to invite me to their digital classrooms, and for 

example last evening I could log in and look at what they are doing in Swedish language in grade seven … I 

can follow what’s going on in the classroom without being there, I wish that I could be there more 

[physically] of course … I can use this information in discussions with the teacher teams or subject teams  

where P1 expresses that 

I can’t see any gains for me. I’ve communicated with teachers before via [another software], and I’ve 

communicated with primary care givers via a weekly e-mail and an e-mail list. So there’s nothing that’s 

really more simple for me [now] … before I’ve just been able to forward e-mails, I can’t do that now. For me 

there’s actually more steps to take now [when communicating through the LMS], this bothers me. 
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The principal subject of the LMS use, as reported by the Ps, seem to use the LMS to get new, or better, 

insights into what is going on in the digital classrooms and they seem to view this classroom as a real 

extension of the physical classroom. Further, the information gained from the digital classrooms will 

be used for teacher appraisals. However, the principal subject seems conflicted in regard to 

communication. Communication hasn’t necessarily changed in regard to when it is done or the 

content, and communication can even be more complicated now compared to before. At the same 

time, the information is not directly sent to recipients, but posted in blogs for example, and the 

recipients have to actively seek the information. One P even expresses that there are no gains in regard 

to communication via the LMS. 

In concluding this subtheme on the principal subject, there seems to be uniformity in some of the new 

opportunities that the LMS affords. Specifically, both the DVs and Ps perceive the system to give the 

principal subject better, or new, opportunities of overview and insight into what goes on in the (digital) 

classrooms, through new mediating artifacts (ibid.). However, the principal subject is able to question 

the use of the LMS, specifically in regard to communication. Further, there appears to be conflicting 

perceptions in regard to usefulness of the LMS in regard to communication, between the Ps. 

Consequently, perceptions on communication via the LMS for the principal subject also conflict 

between DVs and Ps. The division of labor (Engeström, 1999) seems clear for the principal subject, and 

new mediating artifacts lead to new opportunities in the activity system of LMS use. However, the 

understanding of the mediating artifacts does not appear the same for the Ps. 

Primary care giver subject 

This third subtheme regards another primary subject in the activity system of LMS use. Throughout 

the results and analysis of this thesis, the perceptions on primary care givers should be understood as 

first and foremost parents to children in preschools and lower secondary schools. When reading this 

subtheme, it is important to keep in mind that in most cases respondents talk about primary care 

givers in general and not specific individuals. 

Development workers 

The DVs perceptions on the primary care giver’s use of the LMS seem uniform. DV2 expresses that  

I think we might risk losing the parents that don’t have the skill, knowledge, or possibility to log in 

regularly. The ones who got served [with information] before, parents with another native language [than 

Swedish] may not feel they understand what’s going on [in the LMS] … we always have to have individual 

adaptation in regard to parents 

and DV3 puts forth that  

[the LMS] is supposed to help primary care givers to know what’s going on, what’s coming, what has been 

done … to get transparency so that they don’t feel like the school is a closed off, separate world where the 

only opening is the teacher. 

The primary care giver subject of the LMS use appears to be one that wants to get insight into the 

school regarding everything that has to do with its child, and that is motivated to the use by the quality 

of the information in the system. Further, this subject expects to gain access to information whenever 

it needs it.  Finally, the subject seems to be required to know how to attain and use e-identification (e-

ID) from banks, and know the Swedish language, to be able to use the LMS. If not, there may be 

difficulties. However, these difficulties may be circumvented through adaptation of schools to 

individual needs. 

Principals 

The Ps perceptions on the primary care giver’s use of the LMS seem uniform. P4 suggests that  

if we choose to input information once a week [in the LMS], then [the primary care giver] should log in 

once a week, if there’s something happening under a certain period, then they have to log in more often … 

then again, it’s difficult to know what kind of access to computers they have at home … I’m worried this 
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[parent involvement in their child’s school going] might turn into an issue of class … and one difficulty is 

parents with another native language, where parents can be new to the country. We have to be careful so 

we don’t segregate them, so that we have parents who don’t get the information because they don’t have 

the possibility [because of language barriers] … there’ve been cases where we’ve had to send paper copies 

[of weekly information] to them [primary care givers with difficulties logging in to the LMS]. 

In the Ps perception the primary care giver subject in the use of the LMS appears to be one that wants 

to get insight into its child’s school going, and that the information should always be available. 

Further, that the primary care giver is a modern user of technology which does not want paper copies. 

Additionally, this subject is expected to log in to the system regularly, as soon as there is new 

information available, and also communicate with the school. However, there are many difficulties 

related to the primary care giver subject. One difficulty is the issue of e-ID and that this may be hinder 

parents from logging in. Another difficulty appears to be that the expectation on the subject to have 

access to technology to access the LMS is not always correct, which in itself may be an issue of the 

socio-economic status of the subject. Yet another that immigrant parents who do not have the required 

understanding of the Swedish language may not be given the same opportunity to support their child’s 

school going as Swedish parents. A final difficulty is that the parent subject may not know how to 

communicate within the LMS, and may make available inappropriate information about their child. 

Many of these difficulties seem related to an assumption that the primary care giver subject is expected 

to be a Swedish parent, who knows the language and is an avid IT-user; in other words, an ideal 

subject that masters the required mediating artifacts of the activity system (Cole & Engeström, 1993). 

To solve these difficulties, the Ps express that schools have to be flexible and still may have to 

distribute paper copies of information to primary care givers. 

In concluding this subtheme on the primary care giver subject, there seems to be uniformity in the 

perceptions between the DVs and Ps of the subject. The subject uses the system to get insight into its 

child’s school going, accessing information regularly, especially when there is new information. 

Further, the primary care giver subject requires some specific mediating artifacts (ibid.), such as 

competence regarding modern digital technologies and e-ID, as well as a mastery of the Swedish 

language and access to digital technologies at home. Difficulties arise when the imagined properties of 

the ideal subject come into question. The division of labor seems clear for the primary care giver 

subject (ibid.), but problematic since the rules of the activity system does not govern the primary care 

giver subject, but rather the community (ibid.) pressure is expected to achieve the labor of this subject. 

Student subject 

This fourth subtheme regards another primary subject in the activity of LMS use. Throughout the 

results and analysis of this thesis, the perceptions on students should be understood as children 

attending preschools and lower secondary schools. When reading this subtheme, it is important to 

keep in mind that in most cases respondents talk about students in general and not specific students. 

Development workers 

The DVs perceptions on the student subject’s use of the LMS seem uniform. DV3 expresses that  

The first purpose [of the LMS] is getting order in their every-day-activities. To get structure and 

predictability, to know what I’m supposed to do today, tomorrow, and to know that my primary care givers 

can step in and follow up if it is needed [to get order] 

where DV2 suggests that “[the LMS] can help students in need of extra support … specifically students 

that have a difficult time keeping track of things”. 

The student subject appears to be one that will use the LMS every day and the mediating artifacts 

(ibid.) will help with ordering their school going. Further, depending on who the subject is, the LMS 

may be more helpful, especially if there is an extended need for order. 
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Principals 

The Ps perceptions on the student subject’s use of the LMS seem uniform. P2 puts forth that 

That [the LMS] makes [the student’s] school work easy … The school bench is kind of dated … that there is 

something to go back to if they forget. If they lose a paper they know that they can find it as a google 

document in the system … but I can see that it’s probably more aimed at older students than younger 

students, but we can probably develop that. 

The student subject appears to be one that uses the LMS for school work, and to help keep track of 

important work. Again, depending on who the subject is, the system may be more helpful. Further, the 

subject can be fostered into a sustainable way of communicating in the future, and that this is needed. 

In concluding this subtheme on the student subject, the DVs and Ps perceptions do not seem to be in 

conflict. The student subject is expected to use the LMS to achieve and ordered school going, and older 

students may be helped more by the system. Subjects that have trouble ordering their school work may 

become subjects who do not have the same trouble. The division of labor for the student subject (ibid) 

in the activity system of LMS use seems clear. 

Strategies of use 

This fifth and final subtheme regards strategies that are used to achieve regular LMS use of the 

primary subjects. Throughout the results and analysis of this thesis, the perceptions on strategies 

should be understood as rules and motivation to the LMS use. 

Development workers 

The DVs perceptions on strategies for achieving regular LMS use seem uniform. DV3 puts forth that  

 … there is the reasoning that this is an expectation we can have on ourselves, that [the obligatory 

documentation] should be the minimum of what a primary care giver should find [in the LMS], and the 

same for students 

and DV1 suggests that  

The principals are super important for the teachers to see gains and benefits [of the LMS use], and the 

teachers are [important] for the primary care givers and students to see gains and benefits. 

The DVs appear in agreement that the most important role in the overall regular use of the LMS is the 

principal. By virtue of the principals using the system, the other subjects will also come to see their 

own benefits in using the LMS. The strategies that are used to achieve the use seem two-fold. First 

there are obligatory documentation that teachers are forced to do in the LMS, because there are no 

other places to do them except in the system. These processes cannot be negotiated and forces the 

teachers to use the LMS. Second the principals force teachers and primary care givers into using the 

LMS by only making information available in the system. These are the rules of the activity system 

(Engeström, 1999).  

However, these strategies do not appear straight forward, as DV2 expresses “this probably puts 

pressure on the principals and teachers to distribute information, to open up the classroom for 

primary care givers and students”. Pressure in this sense is two-way between subjects in the LMS. For 

example primary care givers are pressured to use the LMS to get information, because information is 

only available in the system. At the same time, for this use to become regular the information has to be 

useful enough so that the primary care givers are motivated to return and regular use is achieved, 

which creates pressure on the principals and teachers to distribute useful information regularly. This 

pressure can be construed as expectations within the community of the activity system (ibid.) 

Principals 

The Ps perceptions on strategies for achieving regular LMS use appear uniform. P1 reflects that 
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... it is the school’s wish that parents log in and read, it’s not the parents. The parents want information as 

an SMS or an e-mail, [the LMS use] requires more commitment from parents, that’s a clash 

.... 

[concerning teachers’ use] Well, you can’t say that [you don’t want to use the LMS]. Nobody says that, 

absolutely not … we have this system now; we can’t use different systems, that’s why we’re using the same 

system. That’s what’s been decided.  

The Ps seem to perceive their own role as leaders as important for the use of the LMS, and that they 

share this responsibility with others; it is a collective effort to achieve regular use. The strategies of 

achieving regular use by subjects, much like the DVs, center on obligatory documentation and by only 

distributing information in the LMS. However, the Ps perceptions also seem to concern more 

motivational elements in the regular use. For example, primary care givers can be motivated if the 

information is interesting enough. At the same time, the Ps seem aware that, really, it is the school 

organization that want the primary care givers to use the LMS, and not necessarily the care givers 

themselves. 

In concluding this subtheme on strategies for achieving regular use the perceptions of the DVs and Ps 

seem uniform. The basic strategies for achieving regular use are that teachers have to document 

obligatory data in the LMS. Further, that the principals only distribute information within the system, 

which forces teachers and primary care givers to log in if they want information. For teachers, who are 

required to stay informed, this strategy could achieve at least a use that is regular to the extent that the 

distribution of information from principals is regular. For primary care givers, who are not required to 

stay informed, the strategies are not as straight forward. In the activity system of LMS use, these 

strategies can be construed as the rules (Engeström, 1999) that govern the subjects in their interaction 

with the object, as well as community (ibid.) expectations that pressure subjects to interact with the 

object. Further, the DVs and Ps both appear to perceive the principal to have an important role in the 

use of the LMS, which seems uniform with research concerning this (cf. Prokopadou, 2011; Stuart et 

al., 2011; McGarr & Kearney, 2009; Tondeur et al., 2009). 

Conclusions 

The understanding that emerges of the activity system of LMS use is a complex one. The object of 

activity (Engeström, 1999) is not a static ‘either, or’, but moving and fluent. By one collective of 

informants the object of use is administration, by the other it is communication. But they both share 

that in its most basic form, the object should make easy the availability of information. At the same 

time, integration can be interpreted as yet another object of the activity, where both administration 

and communication are located within, and what motivates the use of this object is knowing where to 

find everything. However, what seems to motivate the collective work of DVs, their individual 

institutional object, is administration, and what seems to motivate the collective work of the Ps, their 

individual institutional object, is communication. Integration can therefore be construed as a shared 

institutional object between the organizational levels. 

The rules of the activity system (Engeström, 1999) appear clearly formulated, in that the personnel of 

the school organization all should use the LMS, and there are even some explicit rules regarding 

obligatory administration that has to be done in the LMS. However, the rules do not govern the 

primary care givers. This subject group is hoped to be governed by the expectations of the community 

of the activity system (cf. community, ibid.): the expectation that a regular use is required. At the same 

time, the primary care givers exert pressure through expectations in the community on teachers and 

principals, where they expect to find that interesting information is deposited regularly. Further 

members of the community of the activity system appear as students, and indeed most personnel that 

are somehow involved with the schools. Further, the division of labor within the activity system (ibid.) 

appears clear, where teachers and principals do administration and communication work tasks, 

depositing information, and students and primary care givers consume this information. 
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The mediating artifacts of the activity system (Engeström & Cole, 1993) are quite clearly defined. To 

interact with the object of the activity system, a subject needs various digital technology and 

competence, without which there can be no meaningful interaction, or interaction as is desirable 

within the activity system. This leads us to the users of the LMS, the subjects of the activity system 

(Engeström, 1999). Here is found that there are pressures on subjects exerted from both the 

community and rules to achieve the use, and that there are five primary subjects in the activity system. 

These subjects are quite clearly defined in terms of how they are expected to interact with the object, 

and why, from an institutional perspective. 

There are many complexities within the activity system. One major complexity regards the primary 

care giver subject. As a primary subject in the activity system of LMS use, the primary care givers 

cannot be governed by the traditional rules of the activity, since they are not employees of the school 

organization. This simple explanation seems to spark complexities in the activity system in regard to 

responsibility connected to division of labor, and to community expectations. Further, the primary 

care giver seems most burdened by another major complexity of the activity system: the mediating 

artifacts. There are clearly defined artifacts, tools, that each subject is required to attain and master to 

achieve any use of the LMS at all, or a regular, constructive use. Depending on the subject, these tools 

can be greater or harder to attain, particularly for certain groups within the primary care giver subject 

group.  
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Further analysis and discussions 

In this section the analysis of the activity system of LMS use is deepened to include contradictions 

within the activity systems. The contradictions are analyzed and discussed interchangeably. The 

analysis is followed by a reflective discussion of findings of the study, in relation to the purpose. After 

this, limitations are discussed. 

Analyzing contradictions 

The analysis of contradictions is structured in the following way: first, contradictions within the 

activity system concerning institutional LMS use are analyzed; then contradictions within the activity 

system concerning individual use are analyzed; finally, in a concluding section, a general contradiction 

between the institutional and individual use is analyzed and discussed.  

Institutional use 

Three contradictions emerge in the activity system in relation to the institutional use. The first 

contradiction exists within the object of the activity system, a primary contradiction (Engeström & 

Sannino, 2010). The DVs perceive the object to be primarily administrative use, with the outcome of 

saving or redistributing time as can be seen in subthemes administration and the germ cell. At the 

same time, the Ps perceive the object to be primarily communicative use, with the outcome of staying 

informed, as can be seen in subthemes communication and the germ cell. While it may be arguable 

that administration and communication need not be opposed in a contradictory manner, when the 

outcomes of the two uses are considered a contradiction appears. The outcome of saving time is 

contradictory to staying informed because the one is never related to the other in the perceptions of 

the DVs or the Ps. In essence, the object is the motivation to make change happen within an activity 

system (ibid., p. 5), and the change, the outcome, may be qualified and measured differently between 

the school office and the schools considering the contradiction. For example, DVs are motivated to 

bring about change that saves time for teachers, so that teachers can spend more time devoted to 

teaching students. At the same time, the Ps are motivated to bring about change that means primary 

care givers and school personnel stay more informed. If primary care givers are to stay more informed, 

teachers have to deposit the right kind of information regularly which may lead to increased work 

tasks not devoted to teaching students. When measuring the outcome of the use, the DVs may come to 

realize that, even though administration has been made easier, teachers are unable to spend more time 

devoted to teaching students, which would be a consequence of the contradiction in the object of the 

activity system. Put simply, what motivates DVs to act is different from what motivates Ps to act. 

Further, as a number of empirical studies have found, it can be expected that the Ps own perceptions 

on the LMS use – it is primarily for staying informed – will have real consequences for how they 

influence and lead the implementation and use in their schools (see Prokopadou, 2011; Stuart et al., 

2011; McGarr & Kearney, 2009; Tondeur et al., 2009). Continuing, the school office, however, may 

wish to promote the LMS to teachers as a time saver, in administration primarily, which may have real 

consequences for how teachers choose to use the LMS (see Cho & Wayman, 2014). As a consequence of 

this contradiction it may be expected that the activity system of LMS use could produce conflicting 

actions of the stakeholders, where groups of stakeholders perceive the LMS use conflictingly. 

The base of this contradiction in the object can perhaps be explained by the logic of integration. 

Gathering ‘everything’ into one place may intuitively seem beneficial, like the DVs and Ps both agree 

on. No doubt, it is hard to argue against that knowing that everything any stakeholder will need is in 

one place is a good thing, when it comes to finding information. However, integration in the sense that 

administration, and communication, and teaching and learning all should be carried out in the same 

system does not appear as straight forward. A reasoning where more time can be devoted to students 

primarily through the use of an integrated digital technology does not necessarily follow. 

Administration may be made easier, but communication may not, which could mean even less time 

can be devoted to students. On the other hand, the overall outcome of the LMS use may prove to be 
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that more time can be devoted to students. However, trying to establish a causative explanation may 

be made more difficult because time saved may be attributed to either of the primary uses; what was 

perhaps needed most was only better administrative software. Hopefully, as the informants of the 

study were wont to say, time will tell. 

The second and third contradictions that emerge in the activity system tied to institutional use are 

tertiary contradictions (Engeström & Sannino, 2010), concerning the division of labour and mediating 

artifacts (Engeström, 1999), specifically in regard to communication. These tertiary contradictions are 

between the previous way of how distribution of information was made, and how it is done now; 

between the previous mode of activity and current mode (Engeström & Sannino, 2010). Previously, the 

schools were responsible for sending information to primary care givers. In practice this meant that 

individual teachers and principals sent e-mails or paper copies of information to the care givers, in an 

individual-to-individual transmission. Now, this responsibility has shifted. Individual teachers and 

principals are now expected to deposit information to the LMS, and primary care givers are 

responsible for retrieving this information from the system. Primarily, this new distribution of labor 

entails that it is now the additional responsibility of the care givers to regularly use the LMS. Further, 

there are new mediating artifacts that have to be available and mastered, for the regular LMS use to be 

realized, by all stakeholders. The difficulties and possible consequences associated with these tertiary 

contradictions were significantly substantiated in the subtheme Primary care giver subject, and will 

be further substantiated in the following subtheme. 

This second and third contradiction gives reason, again, to consider the logic of integration. This time, 

however, in the frame of including as many different stakeholders of schools as possible in the LMS 

use. The institutional use of the LMS is hoped to support all stakeholders of the entire school 

organization; from development leaders in the school office extracting statistical data for municipal-

wide school improvement; to teachers basing major parts of their administration and communication 

work tasks in the LMS; to primary care givers, not even employed by the school organization. That 

digital technologies should be used in the processes of developing students seems no longer a question 

of if or how, but a reasoning of sine qua non: without which there is nothing. Or, perhaps easier on the 

eyes, digital technologies should be used in the processes of developing students within the school 

organization, by all stakeholders of the school organization. The institution itself can be conceived as a 

digital one, and seen with this perspective the institution has perhaps transcended the dichotomy of 

digital society versus traditional, non-digital institution (see Säljö, 2010). The municipality’s learning 

culture does not appear to struggle with micro-level practices of using digital technologies in its 

classrooms collectively striving to achieve supervenient causations on the macro-level, as Zhang 

(2010) puts forth. Rather, it seems the macro-level learning culture is already a digital one and is 

struggling with downward causations to cause changes on the micro-level. However, this perspective of 

the digital institution seems to hold a rather deterministic view on digital technologies in the school 

organization (see Selwyn, 2011b), which is always, to the critical mind, a cause for reflection. On this 

critical note, it seems appropriate to introduce contradictions regarding the individuals in the activity 

of using the LMS.  

Individual use 

In perceptions on individual use, two contradictions emerge. The first contradiction is a primary 

contradiction (Engeström & Sannino, 2010), within the subjects of the activity system (Engeström, 

1999), specifically in regard to primary care givers. The DVs and Ps both perceive primary care givers 

as a primary subject in the activity of LMS use. The primary care giver subject is perceived as one that 

regularly uses the system to stay informed, knows how to use modern digital technologies and 

specifically the mediating artifacts (Cole & Engeström, 1993) required for keeping informed in the 

LMS, as well as having these artifacts, tools available. These tools have emerged as a physical digital 

technology with internet connection, e-ID, the Swedish language, and the competence to make these 

tools interact so that they can use the LMS. All of the mentioned tools are required to be able to use the 

system at all. The contradiction, then, is between the ideal subject that masters the tools that the 

activity requires and the subjects who are unideal, especially the primary care giver subject. The 
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possible consequences of this contradiction can become great or small. If the ideal subject of the 

activity system remains unopposed and unquestioned, and the intentions of true organization-wide 

assimilation of the LMS use with the school organization are real, then unideal subjects will struggle 

within the activity system. Depending on which subject this is, the consequences will be different: an 

unideal student may not be able to keep track of assignments as well as an ideal student; an unideal 

teacher may be excluded from important information; and an unideal primary care giver may not be 

able to help develop its children the same way an ideal primary care giver could. Further, if the 

intentions of true organization-wide assimilation of the LMS use with the school organization are real, 

again, even individual adaptability with paper copies of information cannot ensure equity for subjects. 

Rather, the LMS could create inequities because it embodies all the digital affordances that a paper 

does not, which unideal subjects cannot utilize. 

The second contradiction in individual use is a secondary contradiction (Engeström & Sannino, 2010) 

between the rules and the subjects of the activity system, again, specifically in regard to primary care 

givers. This is first and foremost related to the communication outcome of the LMS use: staying 

informed. The DVs and Ps seem to agree on that the primary strategy for motivating use is to govern 

the use with the help of rules. However, the rules do not apply equally for the subjects in the activity 

system. Teachers, for example, are forced to deposit and consume information in the LMS, since there 

is a rule that dictates that the only place to deposit information is in the system. Primary care givers, 

on the other hand, are not governed by the same rules, but are rather expected to consume 

information deposited by teachers. The contradiction, then, is a contradiction between the power of 

rules and the power of individuals in the activity system, where the same rule does not govern equally. 

The consequences of this contradiction depend on the power of the individual subject and its 

motivation for use, as well as the strategies for achieving individual use. The higher the power, the 

more important the individual’s motivation will become in the use. For example, the primary care 

giver subject could be viewed as a high power subject and what determines its use primarily is 

individual motivation. It therefore seems likely that there will be difficulties achieving regular use 

when considering that the strategies for achieving use, motivating, are few: specifically in regard to 

high power subjects. Further, tying in with the previous contradiction, an unideal primary care giver 

subject may be less motivated than an ideal care giver subject. This should reasonably mean that the 

strategies for creating motivation may have to be different, even within the same primary subject 

group. The ultimate consequence is that if strategies for motivation are not developed, then the use 

may become unrealized, and again even more so for the unideal subject than for the ideal subject. The 

DVs and Ps both seem to agree on that the principals are ultimately responsible for leading the use, 

and consequently for developing the strategies. As empirical research has shown, the principals are 

important in leading the use of digital technologies in schools (Prokopadou, 2011; Stuart et al., 2011; 

McGarr & Kearney, 2009; Tondeur et al., 2009). For the principals of the activity system of LMS use, it 

seems especially relevant to develop strategies to motivate regular use. 

Conclusions 

Including both institutional use and individual use in the analysis of contradictions seems to bring 

forth the basic inner contradiction between individuals and their actions and institutionalized actions 

within activity systems (Engeström, 1987). The shared institutional object (Engeström, 1999) of 

integration, where administration and communication should be used by all stakeholders of the school 

organization and primary subjects in particular, clashes with the ability of individuals to attain the 

mediating artifacts (Cole & Engeström, 1993) required in the activity system, as well as being 

motivated through rules and community to achieve the division of labor that integration requires: 

regular use of all users. The consequences of this contradiction first and foremost entail that groups of 

subjects may be shut out of the many perceived affordances that come from integration, and that no 

clear strategies are formulated beyond very basic strategies of governing through rules and community 

expectations. This leads to the double bind of expecting individuals to use the LMS while not having 

any way to motivate the use beyond advocating the affordances of integration. In a rather abstract, and 

extreme, example a primary care giver may ask the question ‘why should I interact with the shared 

institutional object?’ and get the answer ‘because the shared institutional object requires your 
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interaction’. Continuing, the care giver may wonder ‘how should I interact with the shared institutional 

object?’ and find the answer ‘by learning a new language and transcending your socio-economic class’. 

In this example, the why (motivation) can hardly be said to drive the how (interaction), and the how 

hardly even seems possible. Admittedly, this example is taken to the extreme. However, I believe that 

the LMS should not only be judged in terms of efficiency of saving time or effectiveness of staying 

informed, but in terms of social justice as well. If the LMS use entails that one group of parents, 

through affordances that would not exist without the LMS, can support the development of their 

children more than another group of parents, that for whatever reason cannot use the same 

affordances, then the judgment finds the LMS wanting. Further, the mission of the Swedish schools 

and preschools is to provide an equitable education for its students (The National Agency for 

Education, 2011), which also may be in threatened if the underlying problems of the activity system 

(Engeström, 2000) are not appropriately dealt with. Then again, perhaps there is no need for harsh or 

mild judgments, only the need to expand the activity based on complex and deep understandings of 

the contradictions (Engeström & Sannino, 2010).      

In figure 1.3 the contradictions found through analyzes are visualized in the activity system of LMS 

use.  

  

Figure 1.3 Contradictions in the activity system of LMS use. 

The lines pointing to either one of the key components of activity theory indicate where in the activity 

system the contradiction is, arguably, located. The lines from primary contradictions point directly to 

the component where the contradiction is located. The line in the secondary contradiction points to the 

connection between the components which are in contradiction. Now follows a reflective discussion of 

findings of the study related to the methods used to reach the findings. 

Discussion of findings 

A reflective discussion of the inner logic of a thesis paper could concern how well the research 

questions and research design, and the resulting findings, answers to the purpose of the thesis. The 

reflective question could be formulated as: did the findings from the research questions and the 

research design contribute to the understanding sought in the purpose; a deep and complex 

understanding, as elaborated in the qualitative approach chosen, of the (a) activity of using an (b) 

integrated digital technology in (c) a municipality’s preschools and secondary schools? Following is a 

discussion that may act as a guide in the answer to the reflective question. 

The first research question asked what perceptions are there regarding the activity within and 

between different organizational levels? What was found, presented in the section results and 

analysis, is that the activity of LMS use can be explained with an activity theoretical perspective 

(Engeström, 1999; Engeström & Cole, 1993; Engeström, 1987). The theoretical perspective and 

qualitative data can be said to have contributed to a complex understanding of the (a) activity, relating 
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the perceptions of informants to components of activity theory. The thematic representation of 

perceptions regarding the use details both general and specific intended uses of the (b) integrated 

digital technology of the study. In this presentation it is found that, in general, the perceptions are 

uniform within the organizational levels, and sometimes in conflict between the levels, constituting 

different perceptions between the levels. Specific to the school context, the integrated digital 

technology is (c) positively perceived to support the processes of developing students. However, with 

the many stakeholders in the schools, the informants of the study also perceive difficulties and 

challenges with the use, which leads into the second research question. 

The second question asked what contradictions are there within the activity and what consequences 

may these contradictions have? What was found, presented in analyzing contradictions, is that the 

activity contained a number of contradictions, with related consequences, and that these also can be 

explained with an activity theoretical perspective (ibid.; Engeström & Sannino, 2010). The theoretical 

perspective and qualitative data can be said to have contributed to a deeper understanding of the (a) 

activity, analyzing the underlying contradictions that produce difficulties and challenges. Further, 

emerging from the results of this second question comes a questioning of the logic of (b) integration of 

many different uses and many different stakeholders into one digital technology. The integration 

aspect itself is found to hold fundamental contradictions between individual and institution, especially 

(c) between primary care giver and school organization. 

Ultimately, it is not for me answer the reflective question. However, it is for me to explain how the 

study’s findings relate to the research problem introduced at the beginning of the thesis; the 

underdevelopment of research on integrated digital technologies in schools (cf. Selwyn, 2011a). First of 

all, the findings concern one instance of perceptions on the use of one integrated technology in one 

municipality’s school organization. For the stakeholders of the municipal school, and researchers 

interested in the same, the findings provide an empirically grounded and theoretically expanded 

understanding on ways to improve the implementation and use of the LMS within the school 

organization. For example, researchers and practitioners are made more aware that groups of subjects 

are in danger of becoming segregated, and that different organizational levels may pull in opposing 

directions in their work with the object of the activity. Further, the difficulties in the example can be 

viewed as specific to an integrated digital technology, since there are specific challenges with 

integrating many different uses and many different stakeholders. Consequently, the study’s findings 

give empirical examples of an integrated digital technology in schools, which hopefully will lead to an 

expanded understanding in educational research on integrated technologies in schools (cf. Selwyn, 

2011a; 2011b).  

Secondly, the research findings relate to the research problem in that they uncover the existence of the 

underlying assumption that digital technologies will lead to desired outcomes and should be 

implemented and used. Further, that this assumption can be found on a school organization-wide 

level, and that the evidence of this assumption can be found in the implementation and use of 

integrated digital technologies. After all, without this assumption, the conceiving and implementation 

of an integrated digital technology would hardly seem possible. Continuing, the assumption seems 

unchallenged within the school organization at the same time as a large body of empirical research has 

found that digital technologies implemented and used in schools many times fail to live up to their 

potential (Olofsson et al., 2011; Säljö, 2010; Zhang, 2010). This constitutes a contradiction in its own 

right, between the practitioners’ assumption and research findings. Arguably, this calls for a closer 

collaboration between educational research and educational practice on design of digital technologies 

in schools. However, the informed design of integrated digital technologies may need additional 

attention to underlying assumptions and integrative aspects, and not primarily focus on educational 

technologies for teaching and learning (cf. Olofsson & Lindberg, 2014). After all, even technologies 

implemented in schools only for administration serve the same ultimate purpose, and share the same 

accountability, as technologies for TEL: to develop students, equitably, within school organizations. If 

broader perspectives on use are not included and underlying assumptions are not challenged, then 

perhaps, as Selwyn (2011b) cautions, deterministic and unreflective perspectives may be propagated. 

These perspectives may lead both practitioners and researchers to work to only solve the problematic 
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symptoms of implementation and use, and not work with the underlying problematic assumptions that 

cause the symptoms. Now follows a discussion of the limitations of the study. 

Limitations 

The primary strengths of this thesis are that: (1) inner contradictions of the activity have been laid 

bare, and the findings can support practitioners and researchers in learning from these contradictions; 

and (2) fundamental assumptions of the activity have surfaced, which may serve researchers and 

practitioners as a reflective backdrop in designing integrated digital technologies to support school 

organizations. However, there are limitations to consider.  

The first limitation concerns perspectives of a few informants in a large activity system. Reasonably, if 

more informants were included, even more contradictions could have surfaced from the perspectives. 

Or, perhaps if other informants were chosen, such as primary care givers, an even more complex and 

deep understanding of the activity system could have been produced. However, via the methodological 

approach chosen, the seven informants can be considered to have made possible a deep and complex 

understanding of the phenomenon. Further, the informants specifically selected through criteria can 

further be said to have considerable experience and influence in the activity through their work roles. 

One aim for future research could be to include a broader range of informants in the research of 

integrated digital technologies in schools. 

The second limitation concerns that the findings are specific to a certain stage and time in the 

municipality’s implementation work. As is the assertion made through the research stance, the 

perceptions found are subject to reconstruction. This would entail that a different understanding of the 

activity could likely be produced at another time. However, the study conducted in this thesis finds 

that research on understanding activities of using integrated digital technologies in schools can be 

successfully carried out with an activity theoretical approach. Further, for this understanding to yield 

deep and complex findings, perceptions – which are always subject to reconstruction – have to be 

reached; indeed, the reconstruction of perceptions, based on experience, is what constitutes learning. 

Another aim for future research could be to adopt a longitudinal approach, sensitive to the changing 

perceptions within an activity system, to include aspects of learning within an activity system of 

integrated technology use.  

The third limitation concerns activity theory as an analytical perspective and tool. It is likely that other 

theoretical perspectives could have led to different findings. In future research, a combination of 

theories of analysis could provide even deeper and more complex understandings of integrated digital 

technologies in schools, and also improve the validity of findings. 

The fourth limitation is that the findings are tied to the particular integrated digital technology under 

investigation and not, perhaps, other integrated technologies. This would entail that the transferability 

of the results, to other similar activities with other integrated digital technologies, is low. However, the 

difficulties and challenges found would be relevant to take into consideration for any school 

organization contemplating the development, implementation and use of integrated digital 

technologies, or technologies for administration or communication. 

The fifth limitation concerns the underlying assumption that has surfaced. It is entirely possible that 

this assumption is a sign of an uncovered organizational strategy or outcome of municipal 

organizational modes of working, rather than overly positive beliefs in the outcome of integrated 

digital technologies. For example, an organizational strategy may be to cut down costs, where 

integrated digital technologies are less costly than separate technologies for administration, 

communication and teaching and learning. Further, municipal modes of working, such as 

accountability and transparency, may influence decision makers to implement integrated digital 

technologies to get new insights and control of the school organization. Future research could also 

include municipal decision makers and their perceptions on digital technologies in school 

organizations. 
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The sixth limitation concerns my own influence on the study. Fundamental to the thesis has been to 

bring forth the perceptions of the informants. These perceptions, seen as a relative distance to the 

empirical activity system, have been presented as: first, at the front end, quotations; continuing, as 

summaries of coded data; as activity system components and contradictions; and, at the back end, 

even as underlying assumptions. At the front end, the quotations have first been attributed some 

specific significance in relation to a theme, transcribed from a recorded interview of a discussion on a 

topic not specifically the interest of the informant. It is seems reasonable that if the informants were 

asked again on the primary use of the LMS, and considering the difficulties that can be attributed to a 

specific use, they could express new meanings that would change the outcomes of use. The perceptions 

as quotations, therefore, should equally be reflected on as my perception of the quotation, as it is the 

perception of an informant on a specific theme. At the back end, the underlying assumption, having 

being processed first as quotations and gone through several interpretive and analytical steps, is more 

my perception than anything else, and an abstraction as far from the practice of the activity system as 

this thesis holds. Certainly, this is a limitation in the design of the study and of the thesis itself: the 

perceptions presented are more mine than the informants. Then again, when considering the 

ontological assumptions of the thesis, my own influence on the study can be construed as a social 

construction of beliefs and understandings, where I have been, at least, equally influenced by the 

shared constructs in the activity system of LMS use. Further, these shared constructs have motivated 

me to action in what has been, as is custom, a taxing thesis work.  

I believe that the sixth limitation above concern the penultimate question of validity to this thesis: has 

the thesis author’s perceptions enabled or hindered him to represent the perceptions of informants 

accurately and fairly? This will be sought in the process of reporting the findings to the informants. 

Finally, embracing a pragmatic perspective, I believe the ultimate question of validity should be: will 

the findings contribute to the development of the activity system of LMS use? Following this, in a 

concluding section, final conclusions are made and some recommendations are given that may 

contribute to answering the question. 



34 

 

 Conclusions 

In conclusion, some practical advice is given all stakeholders in municipal school organizations that 

are in the processes of developing, implementing and/or using integrated digital technologies.  

The primary concern for the school organization is to develop students into productive citizens. This 

should be done in a manner that represents the current society, which is a digital one. First and 

foremost, however, this should be done equitably. Further, equity in schools reaches beyond the 

institutional walls, into external communities and society in general, into the homes of each student. It 

is this far-reaching gaze on equity that should always be a consideration when developing all school 

processes. In practice, this could include developing intersectionally sensitive user profiles of all 

intended stakeholders in the needs and requirements analysis of systems. Further, strategies of 

motivating use should also be intersectionally sensitive, as well as continuously evolving to meet 

changing conditions of different users. Continuing on this theme, assumptions of institutional digital 

technology use in general, and integrated technologies in particular, should be actively challenged with 

the possible consequences to the individual. In practice, the best case scenario of outcomes of the 

institutional or individual use should be contrasted with the ramifications to the individual that cannot 

use the specific technology and therefore cannot be served, or motivated, by the outcome. A question 

of “if the optimal use is achieved then who stands to gain most, and who least?” may be a useful tool. 

However, to approach and solve contradictions in the activity systems of integrated digital technology 

use, a deep and complex understanding may have to be developed, built upon and sustained in the 

same continuum of time as the use is sought. 
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Exhibit 1. Interview guide. 

 

0 Hur många personal är du rektor för? 

1 Kan du berätta om hur du tänker kring Lärum i för- och grundskolan/din skola? (generellt, 

informantens roll) 

2.1 Behövs Lärum i kommunens för- och grundskola/din skola? (objekt/motivation) 

2.2 Kan du berätta om hur du tycker att Lärum ska användas i kommunens för- och grundskola/din 

skola? (objekt/motivation) 

2.3 Hur har man gjort <ovan saker> innan Lärum i för- och grundskolan/din skola? (historiskt) 

2.4 Kan du se problem i längden användningen av Lärum i kommunens för- och grundskola/din 

skola? (objekt/motivation) 

2.5 Vad tror du kan vara de största förtjänsterna med att använda Lärum i kommunnens för- och 

grundskola/din skola? (objekt/motivation) 

2.6 Hur ser behovet av digitala teknologier i kommunens för- och grundskola/din skolan ut? 

(objekt/motivation) 

2.7 Hur passar Lärum in i för- och grundskolans/din skolas verksamhet? (objekt/motivation) 

2.8 Hur hjälper Lärum dig i ditt arbete som skolledare? (subjekt/ledarskap) 

2.9 Innebär Lärum nya möjligheter i ditt arbete som skolledare, jämfört med hur du tidigare har 

arbetat? (subjekt/ledarskap) 

3.1 Kan man säga att Lärum kan vara viktigare för vissa användare? (community) 

3.2 Kan man säga att Lärum är mindre viktigt för vissa användare? (community) 

3.3 Berätta om vilka (mänskliga) resurser som finns för de olika användarna när det kommer till 

användningen av Lärum i kommunens för- och grundskola/din skola? (community) 

4.1 Berätta kring hur man ska arbeta med att Lärum används av olika användare (på rätt sätt, av de 

som ska använda, till det det är tänkt att användas till )? (division of labor) 

4.2 Hur tänker du kring vilka som ska se till att användningen av Lärum går som det är tänkt? 

(divison of labor, i de olika användargrupperna) 

5.1 Hur ska man lära sig att använda Lärum? (tools) 

5.2 Vilka utmaningar kan man stöta på vad gäller användningen av Lärum i för- och kommunens 

grundskola/din skola? (tools) 

6 Måste användarna använda Lärum i kommunens för- och grundskolor/din skola? (rules) 

 


