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Abstract 
Swedish high school students have access to at least one computer at home and 9 of 10 use 
computers in school [1]. There is however a big divide between access and use of digital tools. For 
example, Swedish students lack the skills to find relevant information online. The aim of this study is 
therefore to explore high school students experiences of using digital tools for an educational purpose. 
By digital tools we mean computers, tablets and cellular phones. The paper is based on a qualitative 
interview study. Interviews with 23 students in eighth grade were performed to identify their 
experiences of using digital tools in education, how they perceive the use of digital tools in education 
and who decide on the use of digital tools in education.  

The analysis is performed within the theoretical framework Actor-Network-theory (ANT). This is a 
useful frame of reference to perform elaborated analyses of pedagogy and learning and allow for 
people and material to be understood as connected and interdependent in network structures [2]. The 
interest is on how networks, as connections of human and non-human actors, are formed [3, 4]. We 
understand an actors as someone/something that can influence its surrounding [5, 6].  

Several actors are identified in the material: students, teachers and administrative personnel as well 
as digital tools and the compter lab. To find many actors within the same network does not mean that 
they have the same power to influence the network. The students identified the teachers as the 
obligatory passage point (OOP). The teachers can most of all provide access to digital tools and to the 
compter lab. The compter lab is perceived as the arena where students can connect to digital tools 
and use them in education but this has the effect that digital tools are disconnected from ordinary 
school work. Instead, digital tools are perceived as something extraordinary outside the daily routine, 
as a handicraft like woodwork or needlework. This limits the use of digital tools on other areas.  

Keywords: Actor network theory, high school students, digital tools, compter lab.  

1 INTRODUCTION 

1.1 Background 
Almost all Swedish students in eighth grade, secondary school, have access to at least one computer 
at home, and nine out of ten students are using computers in school [1]. In the PISA survey 2012, the 
Swedish students were fourth best with 39 minutes per day regarding number of minutes online in 
school. Swedish students have a lower ranking though regarding using digital tools to improve their 
study results as they are measured in the PISA survey. For example, the Swedish students using 
computers to a lesser extent to do homework. One of five Swedish students have been using 
computers in math education during the month proceeding the PISA survey, but they are better in 
solving mathematic problems without computer, comparing with solving mathematic problems with a 
computer. Swedish students score below the OECD average in terms of efficiently finding relevant 
information on the internet, and they are furthermore slower in solving the tasks [1]. To sum up, we 
have a situation were students have access to computers and digital tools but it does not seem to 
have an impact on the competence to use digital tools for school work. This has sparked our interest 
in how teachers and students are using digital tools in education.  

In this study, we focus on the student’s experiences of using digital tools for education, both in school 
and outside school. The purpose is to examine the role of digital tools in Swedish secondary school 
education from the students’ perspective. The research questions are: 

• Which experiences do secondary school students have of digital tools in their education? 

• Who or what decide the secondary school student’s usage of digital tools? 
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The paper starts by looking back at the use of technology in education and this section is followed by 
a section about the theoretical framework Actor Network Theory (ANT). ANT puts the interaction 
between humans and artefacts in the center, and place humans and artefact on equal footing in the 
network. ANT is especially useful for executing rich analysis of pedagogy and learning where humans 
and material constantly are weaved together and influence each other in network-like structures [2]. It 
is therefore a suitable theory for understanding the relationship between students, digital tools and 
other actors that might influence the use of digital tools in education.  

1.2 Technology in education 
Technology in education is not a new phenomenon. Lievrouw and Livingstone [7] defines technology 
as infrastructures with three components: artefacts or tools, activities or practices, and social 
arrangements or organizational forms. In other words, technology could be a five thousand years old 
Mesopotamian abacus, as well as a modern computer [8]. As early as in the 1960s experiments with 
computers in education even of younger children were conducted [9]. Education in mathematics used 
computer support early [eg. 10], and 1970 could Martin and Norman (referred from Selwyn, 2011) 
identify seven different areas of usage for computers in education. For example, were computers used 
for practicing and drilling, problem solving, conducting simulations, and for playing learning games. 

The computer has a half a century long history as an educational tool, but the technology hasn’t really 
got a break-through though. In the PISA survey 2012 [1], 72 percent of the students stated that they 
are using computers in school. The most common area of usage was to search for information on 
internet, something that 42 percent of the students did at least once a week. It is a big difference 
between the participating countries though; from Australia, where more than 80 percent of the 
students stated that they surfed on internet for school related information, to Shanghai-China where 
only 10 percent stated the same thing. 

O'Dwyer, Russell [11] shows for example that teachers in a fourth-grade primary school in 
Massachusetts in average are using computers in mathematics class about once a month, while the 
students almost never used computers in mathematics class. The result is similar for students in high 
school [12]. In a meta-survey of studies on one-to-one (one computer per student) Holcomb [13] notes 
that the results in mathematics didn’t improved since one-to-one were introduced, but it could depend 
on the fact that mathematic was the subject where computers were used least. 

Classical studies on computers in mathematics education provide a platform for understanding 
technology and education but today we do not only talk about computers, since there are so many 
alternative digital tools. Selwyn [8] mentions hardware as computers, handheld devices as cellular 
phones and tablets, audio-visual tools like digital cameras, software, like word-processing programs 
and presentation programs, and internet based services. In this article, technology refers mainly to 
hardware, i.e. stationary computers, laptops, and handheld devices, i.e. cellular phones and tablets. 
This is motivated by the fact that software is perceived by the students as integrated with the 
hardware, where hardware and software is perceived as a unity, a black box [14, 15]. 

1.3 Actor-Network theory 
In an ANT analysis, attention is payed to how networks between linked interests, disregard if is human 
or non-human actors, are formed [3, 4]. The central agent in ANT is the actant. Latour [15] means that 
an actant could be anyone or anything that is represented in the network. Williams and Edge [16] 
translates actant with “interacting with”. An actant or an actor is only defined from its acting [17]. 
Latour (ibid) means that the notion of actor, as in actor-network, and actant are interchangeable, but 
prefers actant, as actor in English often is limited to humans [18]. It was foremost in early ANT studies 
a difference between actant and actor were made, but a differentiation isn’t necessary [2, 4]. 
Henceforth the notion of actor will be used. 

An actor has the power to influence its surroundings [5, 6]. An actor who don’t leaves a trace is no 
actor [6]. Latour [4] defines an actor, or actant, semiotically, as something or someone who act or 
whose acting is guaranteed by others. Venturini [19] notes the possible tautology that an actor is 
someone who acts, but means that it is possible to conduct a test where the question if the presence 
or the absence of the actor would make any difference – an actor makes difference. Practically 
anything could be an actor [4], and an ANT analysis includes all actors [20]. 

The second part, network, in actor-network, should not be mixed-up with what usually is meant by 
networks, for example telephone networks or subway networks [4]. Latour [6], makes a difference 
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between intermediaries and mediators. Intermediaries just transports something without influencing it, 
while mediators influence and change what is brought. A network is according to Latour [6] a chain of 
events where every participant is a mediator. A network is nothing but its participants, the actors. But 
also the opposite is true; the actors is nothing but a network [21]. Networks consists of actors which 
each is a mediator, that is the one who influence the information that flows between the actants [6]. 
Latour [4] means that practically everything is a network. Callon [22] means that an actor-network 
neither could be reduced to an actor nor a network. ”An actor network is simultaneously an actor 
whose activity is networking heterogeneous elements and a network that is able to redefine and 
transform what it is made of ” [22]. 

The relations between actors are called translations. Latour [15] writes that the notion of translation is 
the solution of an opposition in that one both wants to engage others to participate, and that one wants 
to control their behavior to make the behavior predictable; ”If others are enrolled they will transform the 
claims beyond recognition. Thus the very action of involving them is likely to make control more 
difficult. The solution to this contradiction is the central notion of translation [bold in original]” [15]. A 
translation induce the relation between two mediators [6]. The notion of translation is useful as it 
involves both the linguistic meaning to relate a text in one language to another and the geometric 
meaning to transport from one place to another [15]. Translation is both movement and change. 

Callon [23] defines four moments in translation and describes it as a process that involves both 
negotiations, trials of strength and tricks. The first moment in the translation process is 
problematization. In the problematization moment a set of actors is forming, where the key actor 
establish itself as obligatory point in the network in which every other actor must pass (OPP – 
Obligatory Passage Point). The other moment in the translation process is interessement, where the 
key actor tries to convince the other actors of their role in the network. The third moment, 
engagement, means that the actors accept the invitation and that the interessement have succeed. 
The fourth and last moment of translation is mobilization, where the involved actors tries to convince 
other possible actors to accept an invitation to the network. 

More than one actor or component that works together as a unity is designated a black box by Latour 
[15]. Associations between human actors are social relations, while associations between non-human 
actors are automates or machines [17, 24]. Automates can be formed by humans and vice versa, 
which is visualized in the interface between human and non-human actors in the chain of associations 
[24]. A black box can emerge when the connections between the actors in the actors have changed a 
couple of times, but some connections remains between a number of changes [18]. Johannesen and 
Habib [14] exemplify a black box with the self-configurated computer, which configuration is designed 
in a way that does not need any technical skills. Fenwick and Edwards [2] writes ”if ever there is an 
area that is black-boxed, it is software. For most educators computers simply do things, and how they 
come to do those things is not examined” [2]. Law [25] exemplifies with how Portuguese sailors, in 
their search for India, blackboxing with the art of growing spices, or how Arabian sailors wish to avoid 
lethal confrontations were adapted to the Portuguese sailors own network. To open the black box and 
question its validity is a way to destabilize the network [26]. 

An important component in the network is the inscription. Latour [15] is using the notion inscriptions for 
artefacts which works as mediators in the network. An inscription is something that have been 
materialized like signs, archives or documents [18]. Inscriptions were originally meant artefacts 
produced in laboratories, like diagrams, x-ray images or equations [15, 20], but the notion is used 
today in other areas. The strength with the inscription means Latour [27] is that it works rhetorical or 
polemical in that someone can show someone else something by the inscription. Latour [18] place 
inscription on a par with immutable mobiles. Immutable mobiles are immutable in that they immutable 
in form, and mobile in that they can circulate in the network. The mobility in the immutable mobiles 
makes them contribute to new translations [18]. Fenwick and Edwards [2] means that the immutable 
mobiles don’t have to be so immutable though, and exemplifies by teacher’s databases of students or 
teachers planning. In the area of education could an immutable mobile be for example curricula [28] or 
grades [20]. 

Schools are diverse and complicated environments, where humans and artifacts are intertwined in the 
daily work. In this study, ANT works as a tool for analysis to bring order in this complicated 
environment. By identifying the important actors, and how these are connected in the network, it is 
possible to reveal the nodes of power and the hierarchies of importance in school. 
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2 METHODOLOGY 
To form the basis for an interview guide, 8 semi-structured pilot interviews with students in eighth 
grade, secondary school, were conducted in November 2015. The students came from two different 
schools, where one of the schools is a one-to-one school where every student have an iPad at their 
disposal. The questions that were asked emanated from the questions regarding digital tools in the 
PISA survey questionnaire 2012 and concerned the students experiences of using digital tools for 
education inside and outside school [29]. The interviews, which lasted from fifteen to thirty minutes, 
were recorded and transcribed word by word. the pilot interviews showed that the students put social 
perspectives on the usage of digital tools for education, especially cellular phones. The students also 
said that the usage of digital tools was dependent on the teacher’s interest and knowledge. 

The pilot study guided the next phase of interviews; 23 semi-structured interviews with students in 3 
different schools in a minor Swedish municipality were conducted. The sampling of students was 
conducted by headmasters and teachers in every school. Of the 23 interviewed students went two of 
them in a class were every student had access to an iPad. Five students, out of them one in the iPad 
class, had always access to a computer as they had special educational needs. One student had the 
teachers allowance to bring her private iPad to school. All interviews were conducted only after their 
parents had been informed of the purpose and the conditions of the study and after that the parents 
had been given written allowance for their children’s participation. In the beginning of every interview 
the respondent were informed of that participation were of one’s free will, and at any moment could be 
interrupted. Full anonymity was guaranteed. 11 girls and 12 boys were interviewed. The length of the 
interviews varied between 20 and 35 minutes and were conducted at the student’s school. Every 
interview was recorded and transcribed word by word by the author of the article. The transcriptions 
were printed and during repeated readings common themes emerged. These themes formed the basis 
for the analysis. 

The theoretical basis for the analysis is the Actor-Network theory (ANT). The strength of ANT is that 
the theory both elucidate the social role of the technology and that it doesn’t makes any difference 
between human and non-human actors, but both are actors, or actants [4]. ANT is especially well 
suited for analysis of educational contexts where both social and material processes are constantly 
taken place and influences each other [30]. Fountain [31] emphasize the power of ANT to, apart from 
mapping explicit associations, to emphasize the unmentioned associations; “Highlighting the 
unspoken in addition to the spoken enables the awareness of, and hence potentially the possibility to 
challenge, the selectivity concerning what and whose associations are and are not included in 
discourse (consciously or otherwise)” [31]. ANT is in other words a theory which is suited for analyzing 
the interplay and the distribution of power between the human actors, but also between human and 
non-human actors, to emphasize the social role of the non-human actors. 

Interviews are uncommon as the sole method of data gathering in ANT. Ethnographic studies are the 
most common [2]. Latour [18] writes that ”actors know what they do and we have to learn from them 
not only what they do, but how and why they do it”. As this study examines students experiences of 
using digital tools for education, and tries to understand their everyday living from their own 
perspectives, interviews are motivated as a data gathering method. 

3 RESULTS 
The first step in an ANT-analysis is to trace as many actors as possible [32]. This means a risk that 
the network will be very large, and it’s therefor necessary to cut down its’ size [2]. ”It is the where, how 
and with what effects that are the important questions” [2]. The interviewed students are in themselves 
actors in that they leave traces and acts as mediators, they matter and cannot be excluded from the 
network (Venturini, [19]. From the interviews with students, the teachers appear as the most important 
actors. A third human actor, that from the student’s point of view plays a more invisible role, is the 
school management and administrative staff. In accordance with Roth and McGinn [20] school 
management and administrative staff appears as a black box to the students. In the interviews, 
several non-human actors appear as well. The hardware used for school work is an actor. The 
students are mentioning several types of hardware: computers, iPads and cellular phones. Hardware, 
including software, influences and are influenced by other actors in the network.  

The students experience that the most common usages of digital tools in education are writing, search 
for facts on internet, and practicing and drilling. The students are using computers and cellular phones 
for practicing and drilling in foreign languages as well as in mathematics. A variety of practicing and 

0368



drilling are the quizzes that some teachers are using. The most common one is Kahoot, which gives 
the teacher the opportunity to make multiple choice questions which the students then could answer 
on their cellular phones in a competition where the students have to answer both right and fast. The 
most common usage of digital tools is in subjects where the students are doing much writing, like in 
Swedish. 

But it is mostly in Swedish. Yes, and… most subjects where you have much writing. 1 (Interview 
8, boy) 

The students experience that digital tools often are substitutes for other tools in the classroom. They 
are writing with the computer instead of using paper and pencil. They are searching the internet for 
information instead of going to the library and search in books and dictionaries. Both students and 
teachers are using notes in power point instead of using the blackboard. The teachers are using 
streaming services instead of using video or DVD player. The students have mostly a positive attitude 
to using digital tools though. They experience that there is much more information to be found on 
internet. It’s easier to edit texts with the word-processor, and the texts become neater. Digital tools 
make school work faster, and more efficient. 

The students are experience problems with the digital tools as well. The most common problem is 
misusage, for example with students playing with their cellular phones during class. This is such a big 
problem, that many students appreciate the cellular phones prohibitions during class. One problem 
that students experience is that much of the digital material don’t have secondary school students as 
target group. It is often too complicated to understand. 

The interviewed students are also giving examples of how they are using digital tools for things that 
couldn’t be done without the digital tools. The students can take notes of the blackboard by taking 
photos of it if the teacher allows. 

They had written something really long [in math] and something we could practice on. And 
instead of writing it in the book, we took a picture of it. (Interview 8, boy) 

In music class can the students use apps for creating music. In handicraft is one student using her 
cellular phone for finding patterns for clothes. Students in need of special education could have their 
books read for them. Students are using different video services, for example YouTube, for finding 
alternative explanations to what the teacher says or what is in the book: 

If we are talking about what a linear relation is like we are doing right now, can she [the teacher] 
search for a YouTube-clip, show it and then it is someone else who is explaining. [---] I’m not 
watching them. I’m ahead in math. […] But they… I think the others think it’s good. (Interview 2, 
boy) 

In some case the teacher is working with flipped classroom: 

We had about Judaism, and then have they… are they making flippes which are telling about 
the history of Judaism for example, and then is she publishing a lot of flippes and are you 
looking at them when you are studying at home. […] And this thing about flippes do I think is a 
great thing, because you are learning much more out of that, you can take notes while watching 
and such things. (Interview 3, girl) 

It happens that the students are using social media for education. In some classes have the students, 
or in some cases the teachers, taken initiative to start Facebook groups where the students can 
discuss homework and other school related things. 

A central actor in the network is the teacher. The teachers are what Latour [15] calls Machiavellian 
actors, they builds alliances and are trying to engage new actors to the network, but also exclude 
other. The students are giving a unanimous picture of the teacher as the person who decides when, 
where and how they could use digital tools for education. In the problematization moment of the 
translation process the teacher sets her- or himself as a OPP. It doesn’t matter if it is about using 
cellular phones for searching the internet for information or practicing words in foreign language, the 
students must pass the OPP of the teacher. That is also the matter where the students most often 
meet digital tools, the computer lab. 

Student: Well, we have the compter lab where we can go sometimes. It could be if we have 
some writing assignment, or… Because in Swedish we have had like writing a story, which is 

                                                        
1 The interviews are translated from Swedish. 
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first written by hand, and then like, the two last lessons we have… gone to the computer lab for 
making a clean copy. And then in geography. In social science, we have been in computer lab 
for using Seterra, like a map exercise. 

Interviewer: […] How will you know when to use the computer lab? 

S:Well, but it’s like the teacher who like… Like; “Today we have the compter lab”, like this; “We 
are going to do this and this”, it’s like needed. (Interview 3, girl) 

In the computer lab are several actors cooperating. The computer lab is an example of how a number 
of units can come together to a black box and become an institution, get a label [18]. Computers, other 
hardware and software are placed in a for the purpose dedicated room, and it is in this room the 
students come in contact with computers in school. There are students, teachers and computers. The 
room in itself can be considered an actor in the network, as it influences other actors, and is influenced 
by other actors who are visiting the computer lab. A chain of associations could be formulated as 
student – teacher – computer lab – computers. The links in the chain are never substituted, they could 
be seen as a static construction, a black box.  

As the time in the computer lab is limited are the students sometimes supposed to work with digital 
tools at home: 

I: So the physics teacher took it for granted that you had a computer at home, so you could do 
the assignment at home, or? 

S: Yes, well we had… We got three lessons in school when we had access to computers but in 
that time don’t you have enough time to write that much, so if you don’t have a computer at 
home then… Well, then you can’t that high [grades]. 

I: No. how do you perceive that, that you are supposed to have a computer at home and do the 
work? 

S: Well, the most have one, so in many cases isn’t it a problem, but if it is someone who 
doesn’t, so… Well, I don’t know really, but I suppose that in that case maybe you could stay in 
school to do the writing. Because… Well, they are not used after school. (Interview 22, girl) 

Many students could use their own digital tools at home if they lack access in school. But not in all 
cases. That the school not place digital tools at the student’s disposal is seen as unfair: 

I: So if you could choose: the school distributes iPads, or they told you that you could use your 
own, what do you think would have been best for you? 

S: For me personally I suppose it would have been my own, but it’s more fair if everybody gets 
one. Because all families couldn’t afford to buy their own iPad. (Interview 2, boy) 

Yes. Because everyone maybe doesn’t have [digital tools] at home, and then doesn’t they have 
the same opportunities. (Interview 21, boy) 

When the students are using digital tools for studying at home, they prefer using a computer. The 
computer is perceived as a better writing tool, and much of the homework is writing. If the student are 
supposed to search fact outside school, they prefer their cellular phones, due to their mobility. This is 
examples of how the students are involving non-human actors to the network. Outside school are the 
students OPP:s. 

Like the researchers in Callon [23] in their striving to establish themselves between the scallops, the 
fishermen and the research society on one side and their research results on the other, the teachers 
are striving to establish themselves as a OPP between themselves and the computer lab. As OPP the 
teachers have power, control and a gatekeeping function [20] between the students and the computer 
lab. If the students want to visit the computer lab, they have to personally ask a teacher for the key, 
the utmost symbol of gatekeeping, to the computer lab. When the digital tools are located in a 
computer lab, and the teacher are located between the computer lab and the students, the digital tools 
will never become internalized in the students. It will not become natural for them using digital tools 
when necessary in the same way as the pencil for example are a natural tool for writing. The computer 
lab and digital tools are instead seen as an exception, something which are used at special occasions, 
like handicraft room, art room or music room. To the students, this risk to diminish their understanding 
of computers as educational tools. 

In the interviews, the inscriptions are not central to the students. The most mentioned inscription is the 
grades, where some of the students perceive that usage of digital tools are necessary to get better 
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grades. As the students are going in eighth grade are the grades more and more important. They have 
only one year left in secondary school and the grades will soon be important when they are applying 
for upper secondary school. Therefor could the experienced connection between grades and access 
to digital tools be a problem. This is not least the case if the students are supposed to work outside 
class with their assignments. The teacher is an OPP between student and grade, and this power is 
amplified by the circumstance that the teacher also is an OPP between the student and the digital 
tools, which in itself are perceived to influence the grade. 

The computer lab is often used for larger project work only, and therefore, the teacher can let the 
students use their cellular phones to search for information on the internet in the classroom. The 
students perceive that some teachers take it for granted that the students use digital tools to achieve a 
higher grade: 

I: Yes searching the internet for facts. Is it something you need to do often? 

S: Yes, with these assignments, you have to get a higher grade and everything doesn’t is in the 
book so you have to read something by yourself. (Interview 23, boy) 

In the interviews, the schedule stands out as an important inscription. The schedule rules when the 
students who are not participating in the iPad project have access to digital tools. A third inscription is 
the curriculum for the local subject the students are studying during one of the three secondary school 
years. In one of the schools this subject includes word-processing in Microsoft Word, presentations in 
Microsoft Power Point, file system, e-mail program, the learning platform and how to handle an iPad2. 
This subject content is reflected in the students lived experience of using digital tools for education. 
Another inscription that influences the students experience of using digital tools for education is the 
distribution of teachers as it is up to every teacher to decide how to use the digital tools in their 
teaching. In general, are the digital tools used to greatest extent in subjects where the students are 
doing much writing. But how the digital tools are used depends on the single teacher’s interest. In the 
curriculum for compulsory school it is written that “The school is responsible for ensuring that each 
pupil on completing compulsory school [---] can use modern technology as a tool in the search for 
knowledge, communication, creativity and learning” [33]. This could be achieved if the school has 
created a local subject where the students learn the basics of using digital tools. Otherwise is the 
fulfilment of this goal dependent of which teacher the students have. 

There are several examples of how the teacher’s power to decide over the usage of the digital tools 
benefits the students learning. In many cases are these examples related to the tools capability of 
visualizing. The visualizations the teachers are showing the students are other examples of 
inscriptions, and it is as inscriptions they have power in the network: 

It is, first of all, the unique advantage they [the inscriptions] give in the rhetorical or polemical 
situation. “You doubt of what I say? I’ll show you.” And, without moving more than a few inches, 
I unfold in front of your eyes figures, diagrams, plates, texts, silhouettes, and then and there 
present things that are far away and with which some sort of two-way connection has now been 
established. I do not think the importance of this simple mechanism can be overestimated. [27] 

With the rhetorical and polemical power inscriptions like visualizations and grades have their 
importance for the network is grounded, and it is primarily the teacher who controls these inscriptions. 

4 CONCLUSIONS 
An actor-network consists of several actors, human as well as non-humans. To be counted as an 
actor one must have the power to influence other actors, became what Latour [6] calls mediator. In the 
analysis of 23 interviews of Swedish students in eighth grade, secondary school about their 
experiences of using digital tools for education several actors could be identified. The students, 
teachers and the administrative staff are all human actors. Computers, cellular phones and tablets, but 
also the computer lab, are non-human actors. 

The actors in a network doesn’t have the same power in the sense of possibilities to influence the 
other actors in the network. In the networks that were identified in the interviews have the teachers 
most power. They try to establish themselves as obligatory passage points (OPP) in the network, 
points which all the other actors must relate to. It could be access to the digital tools in the classroom, 
but also the place where the students primarily meet the digital tools in school, the computer lab. The 

                                                        
2 Referred from an e-mail conversation with the headmaster of the school.  
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computer lab is perceived as a black box, a unity where the students meet the digital tool. This takes 
place at special occasions, often at the end of a larger assignment, which means that the students 
don’t meet digital tools very often in school. When the students are using digital tools, it’s mostly for 
writing or search for information. This contributes to the perception that digital tools are something 
special, something outside ordinary school work, like using a music instrument in music class. 

The teachers are mediators of the network inscriptions. The inscriptions are parts of the translation 
process, and leads to the student’s involvement in the network. This is most evident by the grades. By 
more or less openly relate the usage of the digital tools with grades the students interest for the 
translation process is awakened and they get involved in the network. The teachers are OPP:s 
between the students and the administrative staff. Much of the public control of the school are 
transmitted by the administration, like curricula, and mediated to the students by the teachers. As the 
teachers are given, and sometimes takes, great freedom to design their teaching, will the prerequisites 
of the students depend of which teacher they have. Some students experience that digital tools are a 
great support in their education, something that contributes to a more effective learning, while some 
student hardly are using digital tools at school at all. 

REFERENCES 

[1] OECD. Students, Computers and Learning: Making the Connection. 2015. 

[2] T. Fenwick, R. Edwards. Actor-Network Theory in Education. Oxon: Routledge, 2010. 

[3] M. Johannesen. The role of virtual learning environments in a primary school context: An 
analysis of inscription of assessment practices. British Journal of Educational Technology. 
2013;44(2):302-13. 

[4] B. Latour. On actor-network theory. A few clarifications plus more than a few complications. 
Soziale Welt. 1990;47:369-81. 

[5] M. Callon, B. Latour. Unscrewing the big leviathans. How do actors macrostructure reality. In: 
Knorr K, Cicourel A, editors. Advances in social theory and methodology Toward an integration 
of micro and macro sociologies. London: Routledge; 1981. 

[6] B. Latour. Reassembling the Social. An Introduction to Actor-Network-Theory. Oxford: Oxford 
University Press, 2005. 

[7] L. A. Lievrouw, S. Livingstone. Introduction to the Updated Student Edition. In: Lievrouw LA, 
Livingstone S, editors. The Handbook of New Media. London: SAGE; 2006. 

[8] N. Selwyn. Education and Technology. London: Bloomsbury, 2011. 

[9] P. Suppes. The Uses of Computers in Education. Scientific American. 1966;215(3):206-20. 

[10] J. O. Richardson. Teaching Mathematics Through the use of a Time-Shared Computer. Final 
Report. Boston: Massachusetts State Dept. of Education, Boston, 1968. 

[11] L. M. O'Dwyer, M. Russell, D. Bebell, K. Seeley. Examining the relationship between students' 
mathematics test scores and computer use at home and at school. Journal of Technology, 
Learning, and Assessment. 2008;6(5):1-45. 

[12] R. Flores, F. Inan, Z. Lin. How Do the Different Types of Computer Use Affect Math 
Achievement? Journal of Computers in Mathematics and Science Teaching. 2013;32(1):67-87. 

[13] L. B. Holcomb. Results & Lessons Learned from1:1 Laptop Initiatives: A Collective Review. 
TechTrends: Linking Research & Practice to Improve Learning Nov2009. 2009;53:49. 

[14] M. Johannesen, L. Habib. The Role of Professional Identity in Patterns of Use of Multiple-
Choice Assessment Tools. Technology, Pedagogy and Education. 2010;19(1):93-109. 

[15] B. Latour. Science in Action. Cambridge, Massachusetts: Harvard University Press, 1987. 

[16] R. Williams, D. Edge. The social shaping of technology. Research Policy. 1996;25(6):865-99. 

[17] B. Latour. Technology is society made durable. In: Law J, editor. A Sociology of Monsters: 
Essays on Power, Technology and Domination. Sociological Review Monograph. London: 
Routledge; 1991. p. 103-31. 

0372



[18] B. Latour. Pandora's Hope. Essays on the Reality of Science Studies. Cambridge, 
Massachusetts: Harvard University Press, 1999. 

[19] T. Venturini. Diving in magma: how to explore controversies with actor-network theory. Public 
Understanding of Science. 2010;19(3):258-73. 

[20] W.-M. Roth, M. K. McGinn. >unDELETE science education:/lives/work/voices. Journal of 
Research in Science Teaching. 1998;35(4):399-421. 

[21] B. Latour. Networks, Societies, Spheres: Reflections of an Actor-Network Theorist. International 
Journal of Communication (19328036). 2011;5:796-810. 

[22] M. Callon. Society in the Making: The Study of Technology as a Tool for Sociological Analysis. 
In: Bijker WE, Hughes TP, Pinch TJ, editors. Cambridge, Massachusetts: The MIT Press; 1987. 
p. 83-103. 

[23] M. Callon. Some elements of a sociology of translation: do mestication of the scallops and the 
fishermen of St Brieuc Bay. London: Routledge; 1986. p. 196-233. 

[24] M. Akrich, B. Latour. A summary of a convenient vocabulary for the semiotics of human and 
nonhumans assemblies. In: Bijker WE, Law J, editors. Shaping Society/Building Society Studies 
in Sociotechnical Change. Cambridge, Massachusetts: The MIT Press; 1992. p. 259-64. 

[25] J. Law. Actor Network Theory and Material Semiotics2007 12 February 2016. Available from: 
http://heterogeneities.net/publications/Law2007ANTandMaterialSemiotics.pdf. 

[26] L. Wittek, L. Habib. Quality Teaching and Learning as Practice within Different Disciplinary 
Discourses. International Journal of Teaching and Learning in Higher Education. 
2013;25(3):275-87. 

[27] B. Latour. Visualisation and Cognition: Drawing Things Together. In: Long E, Kuklick H, editors. 
Knowledge and Society: Studies in the Sociology of Culture Past and Present : A Research 
Annual/1986. Knowledge and Society: Elsevier Science Limited; 1986. 

[28] T. Fenwick. Accountability Practices in Adult Education: Insights from Actor-Network Theory. 
Studies in the Education of Adults. 2010;42(2):170-85. 

[29] OECD. Information and Communication Technology Familiarity Questionnaire for Pisa 2012. 
2011. 

[30] T. Fenwick, R. Edwards. Introduction: Reclaiming and Renewing Actor Network Theory for 
Educational Research. Educational Philosophy & Theory. 2011;43:1-14. 

[31] R.-M. Fountain. Socio-Scientific Issues via Actor Network Theory. Journal of Curriculum 
Studies. 1999;31(3):339-58. 

[32] A. Tatnall. ICT, Education and Older People in Australia: A Socio-Technical Analysis. Education 
and Information Technologies. 2014;19(3):549-64. 

[33] Skolverket. Curriculum for the compulsory school, preschool class and the recreation centre 
2011. Stockholm: Ordförrådet, 2011. 

 

0373




