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Abstract

This thesis studies designs for learning in theermkéd digital interface in
the Social Science classroom. The aim is to desental analyse how pupils
interact, make meaning and learn while deployimgtali learning resources.
Together with the thesis a multimodal design thecmk perspective on
learning has develope@esigns for LearningHere learning is understood
as multimodal transformative processes of sign-n@kactivities where
teachers and pupils are viewed as didactic desig@emodel called.earn-
ing Design Sequend®s been developed and serves as a tool for dié¢éa-c
tion and analysis. Video observation material fréine ICT-advanced
schools with pupils aged 6-17 was multimodally $@ibed and analysed.

In conclusion the thesis, among other things, dis that:

- Social Science acquires informal features andilpwpe independently
designing their own digital Social Science material

- Pupils’ interactions are significantly multimodahd the digital learning
resource becomes a third element in interactiopil$are constantly active
and very responsive to each others’ representatibimgy cooperate as if
learning in the extended interface is a collectasponsibility.

- Pupils’ learning is also significantly multimod&eing digital natives, they
engage in colours, sounds and images to represem of their learning.

- Learning represented in modes other than textspegch becomes invisi-
ble and disappears in the digital divide.

- Pupils are simultaneously designing parallel pathlearning. One path
represents the formalised education which is thie ijpitiated, promoted and
assessed by the teacher. The other path is guidpddils’ interests and by
affordances in the digital interface. This repreés¢ihe extended learning that
goes on below the surface.

The thesis ends with a discussion about didactioptexities in The
Online Learning Paradigm
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1. Introduction

The classroom is loud. Pupils are running to anol fyetting their laptops
from next door. Some pupils already have their agerms out, have put
them on a table, logged in and opened the docuthegthad been working
on during the last lesson. One pupil has openedrdime educational com-
puter game and begun to play. Others are tryindind their headphones
and some are helping each other to log in. Threpilpun a corner are

laughing and pointing at something on one of thepoater screens. One
pupil has forgotten his user name and is tryin§rid a note where it is writ-
ten. One pupil’'s R-key on the keyboard is loosel@d asking for help to
fasten it again. The projector is on as usual dmelteacher is preparing her
introduction that she will begin in a few minutes.
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At a first glance this Social Science classroomasion can be seen as cha-
otic — but it can also be seen as a creative andirgx environment with
immense possibilities for pupils’ interaction, memamaking and learning.
This is what this thesis is about: pupil interagtiplearning and meaning-
making in Social Science in an extended digitairizg environment where
mouse clicks and screen activity is viewed as dyjiraportant as teachers’
interventions and laughter.

Background

School of today - changes and paradoxes

This compilation thesis, which encompasses fivielag, has been written in
a time of changes, where learning environmentsbeaseen as fragmentized
and filled with paradoxes, but are also distingetshy globalization where
different areas converge and become more and nimitars(Selander &
Kress, 2010). One of these changes is relatecktditfital technology that is
being introduced and used in schools today. Ueténtly digital technology
has been defined as tools developed for certaivitéed. Today digital tech-
nology is characterised by an overall conditiortha form of social infra-
structures (Holm Sgrensen et. al, 2010) and theriat is the “fabric of our
lives” as expressed by Castells (2000:1). In thésis the digital interface is
described agxtendedas it is not restricted to the physical interfadeere
the pupils interact with the computer’s keyboarduse or touch screen. It is
not just about program design. Instead it is albmihg able to understand
the extended digital interfac&ocial interaction within an institutional fram-
ing has to be considered, which means that theféwt is extended to in-
clude everything of importance for pupil interaasoand learning, such as
for example peers’ comments, classroom furnitutasscrules and school
norms. The interface has also been extended byitattdevelopments over
the last few years. Today there are lots of 1:Ibsts) where all teachers and
pupils have one laptop each. This means that theablinterface can be
extended by means of time and space to includarteias well as excur-
sions. To mention some other examples, peoplesing smart phones with
touch screens and constant internet access; thermputer games times
where the gamers interact via dance-mats and $pmwidess controllers;
and there arpervasive gamewhere the physical environment and uniniti-
ated people around the ones playing the game aheded in the digital
interface (Montola et al., 2009). According to Sbaf(2008), schools face
new challenges in an extended digital learning remvihent since pupils
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need to practice to solve problems that do not le@sy answers. He means
that in the digital age of global competition, solsohave to educate their
pupils in creative thinking, collaboration and cdenpproblem solving. He
argues that digital technology that makes innoeatind creative thinking
critical skills for the future also makes it podsilfor pupils to prepare for
that future by means of using digital learning teses. On the one hand a
global OECD project called “New Millennium Learnédeals with learning
in a digital learning environment. In a review bfst project, Pedré (2007)
suggests that education is challenged becausepid§pmassive use of digi-
tal resources at home. This is thought to changie lifestyles and make the
contrast between practices, within and outside acbaen larger. On the
other hand, a lot of research indicates that ttermet eliminates the bounda-
ries between the private and the official spherm lagtween school-life and
home-life. According to Alexandersson (2002), psipiearning faces new
conditions and new challenges with the introductdrdigital learning re-
sources into schools. Digital technology and mofrikdia change the possi-
bilities pupils have to acquire updated informatanmd to spend time with
each other in virtual space — these resourcespmessed by Holm Sgrensen
et al. (2010), radically change pupils’ patternsofmmunication. In the re-
cent Swedish Media Council’s annual report (Medieta2010) about chil-
dren’s media habits children (aged 9-16) for thet time ever answered that
they use the internet more than they spend timie thigir friends. Learning
environments in schools have clearly become mor#éimadal and ex-
tremely information-rich, and at the same time hbgeome more flexible.
Pupils’ learning is closely linked to what recowgbey use in the learning
process, as the resources do not just mediateniaf@n neutrally. Instead
the computer, for example, is linked to a cultyralharged information and
interaction environment (Saljo, 2005).

Digital learning resources are sometimes descriseaaving lots of posi-
tive effects on pupils’ learning (Zucker, 2005, sotample) or as the key to
the future, but seldom are these statements basgdaditative researciihe
Swedish National Agency for School Improventltyndigheten fér skolut-
veckling, 2007), states that digital learning reses have positive effects on
pupils’ learning. The statement is based on rebe@ports from Europe that
show that pupils’ independence, skills and motosatincrease along with
their attention and engagement, as well as thdls sk group work. Taking
an opposite stance, the media at times presentatéraet as dangerous and
complicated to use in a school context. For ingaitds claimed that pupils’
learning in a digital learning environment is detpa to an activity of
“copyé&paste” of the information found on the Intetr(Perkel, 2008). Re-
gardless of whether you interpr&€T (Information and Communication
Technology) as a promise or as a threat, almostchiblars, according to
Hylén (2010), agree that information technologies a strong revolutioniz-
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ing force in society that will have a direct infhee on the school’s activi-
ties.

All of the articles in this compilation thesis dsased on an assumption
that learning in the digital environment is somethhew, or at least differ-
ent. One of these differences is the relationskiwveéen pupils and learning
that digital learning resources render possibl@ilB@cquire an active role.
In order to participate in the digitalized sociatgompetence to express one-
self visually and verbally with technological resces is required (Carlsson
& von Feilitzen, 2006). This is not a problem féwetpupils in this study.
Instead, they are what Prensky (2001) woulddigital natives since digital
media has been present throughout their entirs.liVieey are used to surfing
the web, sometimes more so than their parents esxchérs (who can be
referred to agligital immigrant3. There is a digital knowledge gap between
the generations (Lister et al,, 2003; Papert, 1996nsky, 2001; Tapscott,
1998; Underwood, 2007) and pupils’ learning is sigmal to take place in
this digital divide in the digital interface between what goes othiclass-
room and at the computer screen.

A pupil is not just a receiver of information inethdigital learning envi-
ronment, instead she or he is an active individiesigning her or his own
learning and knowledge (Selander & Kress, 201Me-pupil is a “didactic
designer”. This study, unlike many educational &sidtherefore focuses on
the representationof information instead of theeceptionof information.
This is the starting point from which | study pwiinteractions in order to
understand how they make meaning and learn whenuedigital learning
resources in Social Science.

Implementation of ICT in school

Even if digital learning resources are referredgmew tools in school con-
texts, the implementation has been going on fout#6 years. Koschmann
(1996:6-15) identifies four different internationadradigms in the develop-
ment of, and research about ICT for learning inosth In Sweden, four
different arguments, or aspects, for implementatibnational investments
in ICT in schools are usually highlighted (HylérQ1®) in the literature
about ICT-development in education. They are pttesem the paradigm
where | consider them to belong.

Four paradigms

The first paradigm was developed during the 196@5weas about efficient
learning. It is called th€omputer Assisted Instruction Paradigdeveloped
by behaviouristic thoughts (cf. Skinner, 1968).tAs name suggests, learn-
ing was seen as a passive acquisition or absorpfi@stablished informa-
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tion. Teaching and learning activities became agss of transmission or
delivery and reception, where the teacher’s role twagather formal knowl-
edge, find efficient ways of sharing it with theiupils and test if the pupils
had learned it or not. It was during the era of fhradigm that the first par-
liamentary bill considering ICT in schools was m&gd in Sweden. That
was at the end of the 1960s, but it was not uhé&lery beginning of the
1970s that the first experimental work was set wotiom in the Swedish
school system — although this was only in uppeosgary school education
as ICT was considered to be too expensive to bedunted into preschools,
primary and secondary schools (Riis, 2000).

The second paradigm was based on cognitive beltefeok off at the
beginning of the 1970s and can be calledititelligent Transportation Sys-
tems Paradigminfluenced by Artificial Intelligence. This meattsat cogni-
tion is seen as a computational process that castuloied by constructions
of intelligent systems as models of processes @fhtlman mind. Systems
were thought to be able to be designed to assumedie of a skilled
teacher, which means that the teacher as a perasrswddenly viewed as
rather unimportant. The aim was to provide eachilpuph an individual
digital tutor (Lepper et al., 1993). Learning wasught of as the process
where the pupil acquires the representation ofoblpm and teaching was
for that reason thought of as the activities madéatilitate the pupils’ ac-
quisition. In Sweden an ICT-project called DIS (&rat| SkolaR) domi-
nated ICT-development during the era of this paadin schools, by study-
ing the effects of computers on content, methodglogganization, teaching
aids and in-service training. The main focus of BS$chools was teaching
about computers and their use in society, sub@ated use of computers to
modernize teaching and the use of computers tdeaithing (Skoloversty-
relsen, 1980).

The third paradigm is called thepgo-as-latin Paradignmand is based in
Piaget's (1985) constructivist theories about leayn The paradigm
emerged in the 1980s, with learning regarded a®@eps of subjective con-
struction and experience (von Glasersfeld, 197@eddent on personal in-
quiry and discovery. Pupils learned by programmidgsigning, building
and debugging computer programs in the programrgnguage Logo. At
the beginning of the 1980s digital learning researwere introduced into
Swedish schools because of democracy aspects. @@mgcience was
taught in order to provide pupils with skills thabuld make them want to,
dare to, and be able to, influence the use ofalifgtirning resources in soci-
ety (Pedersen, 1998). In the National Curriculuroegted in 1980 com-
puter knowledge was included in the curriculum Kéathematics. A few
years later “Computer Science” was introduced atbals began to invest

1 In English: Computers in schools.
2gr-80
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in hardware such as computers, screens, keyboadgdsi@use units. Nothing
in the National Curriculum of 1980 said that CongwuBcience should be
taught with computers; it was instead about compugnd about how they
worked (Skolverket, 2000). Later on in the 1980® teampaigns were
launched, the first of which requested that schdwig hardware and the
other one championed the development of educatsmftdare (Riis, 2000).
ICT was judged not to be a teaching subject, b mweorporated in several
subjects. ICT was supposed to be linked to realiy pupils should develop
control of their own learning and computer work.n@uter software should
be designed in order for the user to be able te poestions in a dialogue
format and to be in control of the computer word, the opposite. A special
user-friendly computer — Compis — was designeddgaiged in the educa-
tional setting, but when this finally launched tH&T development had
moved ahead in the development of operative sysf(eimdh, 1993). In the
middle of the 1980s the state ran a campaign tongeicipalities to develop
local curriculum in Computer Science (Riis, 200)e strongest reason for
introducing digital learning resources into schaolthe middle of the 1980s
was that education needed to adapt to the futlv@utamarket (Edstrom &
Riis, 1997); the discourse referred to as the daspeworking life. In the
middle of the 1980s tutorial programs, tools proggaand training programs
were used in schools. Practice programs were ongnded to be used in
specific situations, since they were thought toehavcontrolling influence
on the pupil’s work. By the end of the 1980s digigarning resources had
been brought up as a possible support for puptls handicaps and special
needs (Dataprogramgruppen, 1988). At the end ofL889s the needs for
better pedagogic software had been identified aitlsirwa Nordic coopera-
tive project 30 pedagogic programs were developéd,(1991).

In the 1990s, a fourth paradigm emerged, calledCthmputer Supported
Collaborative Learning ParadignfiCSCL). It built on perspectives such as
anthropology, sociology, linguistics, communicatisgience and socio-
cultural theories and aimed at understanding lagguaulture and social
settings. The supply of, for example, computers @ROM players in
Swedish schools increased (Skolverket, 1996a) auleid paradigm. Appli-
cations were open and interactions, communicatind assessment by
means of digital portfolios were the main topic educational thinking
(Dysthe, 2003; Selander & Akerfeldt, 2008). Sitaalsarning became a key
concept, with the focus on the learning procegbgerahan the outcome and
the motive for using digital learning resourcesSiwedish schools was the
aspect of learning that concerned the thoughtl@iatwould facilitate learn-
ing and make education more efficient (Pederse@8)19At this time the
new curriculum (Skolverket, 2006a) was launchedctvinighlighted one of
school’s assignments to be to make sure that pbpdsthe ability orientate
in a complex reality, with a large flow of infornnan and a rapid pace of
change. Pupils were supposed to be able to useadGdols for learning and
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it was the head teacher’s responsibility to provideschool with computers,
as well as to provide teachers with ICT skills (Bkdket, 2006a). A Swed-
ish school computer network was also developed by National Agency
for Education. The aspect of change summarizedebate at the end of the
1990s; digital learning resources were regardethasngine in a general
school development process (Pedersen, 1998). /A latgrnational study
(SITES) shows that pedagogical innovations are wenpmon with ICT-
investments (Kozma, 2003). The IT commission of 4.98inforced that
digital learning resources in education were thieng@ry mission in the
common drive to make Sweden a prominent ICT-usimgntry (Nissen et
al., 2000). In the middle of the 1990s The Knowkedgoundation was
founded and a lot of money was invested in diffesmool projects (Riis,
2000). By the end of the 90s their ICT-project §)iprovided teachers with
both in-service training and computers (Riis et 2000). Spelling and syn-
tax programs were used in schools at the end d3@kgSkolverket, 1996b)
and pupils with dyslexia used different softwaretmpensate for their lim-
ited skills (Svardemo-Aberg, 1999). Distance tuitideveloped and CD-
ROM products were used along with the InternetitBidearning resources
were thought to be interactive by providing questidor the pupil to re-
spond to, but the answers were predetermined dachativity levels were
still low.

The emergence of a new paradigm

At the turn of the millenniundigital competencevas referred to as the
fourth basic skill in school discourse, after regdiwriting and arithmetic
(Riis et al.2000). The focus was on the communieatispect of digital
learning resources, which were often used for bolative learning. The
digital learning resources have not changed samgcdis was predicted,
partly because they are not pedagogically supp@mtedalso because some
digital learning resources are not designed foretthgcational setting (Riis,
2000). The implementation of ICT in schools at tiise was seen as part of
a general development process in schools and wesestill the motivation
of working life preparation for using digital leang resources in schools
(Riis, 2000). The democracy aspect also becamd vake again (Jedeskog,
2000). Digital learning resources are used moresy in all schools and the
various reasons for using them are highlightedheyrhedia; they are con-
sidered to increase opportunities for individudla they are relatively
easy and cheap to update; they stimulate diffdesrhing styles, and they
give greater opportunities for interactivity andedi feedback. Furthermore
their multimodal character is thought to incredse possibilities of explain-
ing and displaying complicated relations (Myndigirefor skolutveckling,

31T i skolan, in English: IT in school.

19



2007). Online learning resources are used a Ideaghers and pupils. The
Swedish National Agency for School Improvement iffdigital tools with
Practical IT and Media competence — PIM — whichded in many schools.
In 2007 The European Parliament (2006) issued ameendation about
eight key competences of special importance faldiig learning; one of
these idigital competenceThis competence is described as the use of digi-
tal learning resources to retrieve, assess, sfpEuce, present and ex-
change information. This recommendation is in ftagleason for using digi-
tal learning resources in the educational setting,it becomes clear when
engaging in literature and research in the sultfexitall four aspects of the
reasons for using digital learning resources incatlan (the aspects of de-
mocracy, working life, learning and change) ark g4lid reasons for using
ICT in the classroom (Hylén, 2010; Schierbeck, 3007

At the turn of the millennium the countries of Epedformulated the goal
that by 2010 Europe should be the most competiing knowledge-based
economy in the entire world. This goal was to be theough the develop-
ment of online learning systems as well as theusioh of digital learning
resources in education and the production of nemdrbetter digital teach-
ing aids and services. Digital learning resourcesewnot to be regarded to
be tools but instead to be means to mediate culhextage and to link
schools in different countries (Cavanagh, 2004§aloyet another paradigm
is emerging, indicating that interest is shiftimgri hardware to software
and from technological to pedagogic possibiliti€elander & Akerfeldt,
2008). As most resources used for education aleettound online, | call
this paradigmrhe Online Learning Paradigni.his paradigm has been no-
ticed at different levels by different researchdfer example, Kroksmark
(2011) writes about a transition from an analogua globalized and digital
learning, where the Internet is the identity of wisareferred to as new me-
dia. Hylén (2010:81-90) explains the phenomenorhighlighting four dif-
ferent trends of the paradigm. The first one isecBinpacking of itemsand
is expressed by how different modes, such as sexinds and images that
used to be jointly integrated are now accessibtividually. To give an
example, songs can be accessed one by one ingteaying a whole album
and the same goes for articles in journals or diipg;n a TV-programme.
The second trend is callesers are producerand means that the users of
digital media are now also considered the produoérthe digital media.
Teachers and pupils do not only consume digitahieg resources, they are
also making their own digital products. They gonfroeproducing knowl-
edge to being producers of knowledge (Jewitt, 2D0Bhey are what is
sometimes referred to ggosumers(Hylén, 2010:84), but as this does not
have anything to do with learning or schools | tieetermdidactic design-
ers (Selander, 2009), which is a central term in tlumpilation thesis, and
which will be developed further. A third trend imet paradigm is thanfor-
mal learning increases in importand® the use of the Internet, as many
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children are using communities for their learnifgrmal learning in this
paradigm aims at capturing elements of spontané@dosmal learning to

incorporate into formal learning. This leads usoitihe fourth trend that
learning is independent of time and spasice digital developments effi-
ciently support, for example, the distribution afleo-filmed lectures and
video-conferences.

Initial attraction to the research field

The specific phenomenon that caught my interestdfgital learning re-
sources in Social Science initially was that | \pely experienced that
pupils were thrilled to use the computer, but thaty did not seem to take
digital assignments very seriously. They listenednusic, visited different
websites that seemed to have nothing to do wittsthgect, chatted online
and talked about other issues while working with thgital presentation.
The web pages where they surfed did not have emilds a target group and
the pupils did not spend much time on one pageréetticking onto the
next. The digital interface interaction was fast,ewen uncontrolled, and
difficult to follow and understand by just watchingespite this seemingly
chaotic situation, the pupils somehow in the endagad to make sense and
engage in the digital interface and they alwaysqmeed digitally designed
products with a content of higher quality than bhexpected. The pupils
proved to have gained impressively much knowledgmiaithe specific sub-
ject, but also about various peripheral areas.oAthis occurred in front of
me, but was invisible to me as a spectator. Howthiagpossible?

By studying the pupils’ interface interactions ietail the question can be
answered. Hence, this thesis studies pupils’ intena when they are work-
ing with digital learning resources. | chose théject of Social Science
since digital learning resources are prominenthm ¢urriculum of Social
Science in Sweden and because | (being a Socieh&ziteacher) have ex-
perienced it as a very exciting subject, mainly ttuwo factors. Firstly, the
subject is significantly influenced by the pupitedaheir worlds. Their inter-
est in, and interpretations of, the subject ofeadIthe way in the design of
the subject and, especially in years 1-6, only allspart of the subject is
steered by textbooks. Secondly, | have experiehogdpupils develop their
identities framed by Social Science, by meansafgkample, serious ethi-
cal, religious and political discussions. In orttestudy my research interest
in pupils’ learning in Social Science in digitahlaing environments, | have
documented pupils’ interactions in learning envinemts where digital
learning resources such as computers, digital asraerd scanners are used.

The research interest was gradually developed glung own teacher
training and while writing my Masters degree projdissertation about pu-
pils’ learning in Social Science and Science ughng Internet, as well as
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while working during my first years as a teachdre Tnore precise research
guestions that will be introduced in the next peaph were developed while
collecting and becoming engrossed in the empirtaterial from the project

Digital learning resources and Learning Design Semges in Swedish

school — a users’ perspective

Aims and research questions

This compilation thesis aims to, using a multimodasign theoretical per-
spective, describe and analyse how pupils interaake meaning and learn
while deploying digital learning resources in thectal Science classroom.
A multimodal design theoretical perspective on néay, or designs for
learning, is a theoretical perspective that gives tire opportunity to ap-
proach these issudsesigns for Learnings the perspective used in this the-
sis to understand learning as interaction and sigking activities (Selander
& Kress, 2010). | study and analyze interactiootider to understand mean-
ing-making and learning between individuals. Thastivities with digital
learning resources are documented and analysed uwmittimodal design
theoretical research methods.

The following sets of general research questione fi@en established to
be able to meet the aims of the thesis:

* How do teachers didactically design for pupils’rieag with
digital learning resources in Social Science, aod ko digital
learning resources influence the subject design?

» How do pupils interact with the digital interfacedawith what af-
fordances do they engage in the digital learningrenment?

* How do pupils design their own paths of learningSiocial Sci-
ence in the digital learning environment and withatvmodes do
they represent their learning?

* What is recognised as learning in a digital leagrenvironment,
how is this learning assessed and how do pupilemaaning in
assessment actions?

These research questions will be elaborated ordeedssed in each article
and in the discussion chapter of this thesis. Toreept ofidentity has de-

veloped and grown in importance during my work wiiis thesis. It has
been under investigation all through the thestioaigh there is no outspo-
ken research question referring to identity in afythe articles. Therefore
identity is not represented in the general resequelstions above, but is still
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present in the different chapters and has an impbgosition in the discus-
sion. Specific aims and research questions willfuréher developed and
presented in detail in each article.

Scientific framework of this compilation thesis

This study does not stand on its own but is instesrtl of a larger context.
The thesis has been constructed in a theoretigabxband the empirical
material derives from the research project presemedow.

Project description

All empirical material collected and analysed imstkhesis was collected
within the framework of a larger research projecth@ Stockholm Institute
of Education, later Stockholm University. In thesfiyears of my doctoral
studies | participated in this project. The projeeis called Digital Learning
Resources and Learning Design Sequence in Swediglo8 — Users” Per-
spectivé and was financed by the research program Leamifiich was part
of the Knowledge Foundatibrorganization in Sweden. The project’s pur-
pose was to deepen our understanding of how digitalia is used as a re-
source for learning in education. The project rantfiree years, from 2004
to 2007. In 2004, at the beginning of the projd&,schools — describing
themselves as being ahead in their ICT-developmentre contacted via
interviews with head teachers and teacher questicgsr Ten schools were
selected because they used ICT in advanced wapds B ages between 6
to 19 years old were observed in different subjeatsh as Maths, Science,
Languages and Social Science. The main part ofmtherial consists of
around one hundred hours of recorded video frorasoteom interactions,
with field notes accompanying each film. The matleaiso includes sound-
tracks gathered with an Mp3 player. The audio sambnsist of interviews
with pupils and teachers, as well as speech anadsfsam classroom inter-
action. The project collected all of the pupilsbgucts, such as written ma-
terial, PowerPoint-presentations and digital filmade within the frame-
work of the subject area or the Learning Designuage. In a few cases
pupils have written log books, which were gatheard copied.

4 More information is available at http://www.didétesign.nu/learnit/
® More information is available at http://www.learorg.qu.se/
5 More information is available at http://www.kks.se
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Each research project membganscribed and analysed sequences from
the research material according to her or his iddad research questions.
The whole research material was analysed in relatidour aspects;

» Design — how the digital learning resource is bart how dif-
ferent modes are interacting

* Usage — how pupils interact and use the digitainieg re-
sources, what actions occur and with what objestive

» Understanding representations — how pupils reptdbkeir learn-
ing

* Meta-narratives and reflections — how the usersergtdnd the
usage of the digital artefact in comparison tortbein learning

My part in the project was to study aspects two tnee. As | participated

in this project from start to finish, and since dve gathered the material
selected and used in this thesis, the text wilinfrtow on be written in first

person singular even though we have often beenotwmore researchers
collaborating, especially in the data collectiomgd

Designs for learning

This compilation thesis explores a design theaskfierspective to collect
and understand pupils’ meaning-making and learnligs perspective be-
gan to develop within the framework of the reseapchject presented
above. The perspective, which is also called Dasfgn Learning, was de-
veloped within the research group DidaktikDe&ign discussions and col-
laboration between several different research graungl universities interna-
tionally, such as the Danmarks Pedagogiske Uniérsi Copenhagen, the
Learning Lab and the Institution of Education imndon and the University
of Technology in Sydney. The perspective embraoesfacuses children’s
learning in formal learning setting as studiedhis thesis, but also learning
in semi-formal and informal settings, as well aalakkarning. Therefore the
perspective can be used in many different reseseds.

There are many design theories that present diffexeproaches to how
people design their environmeitesigns for Learnings a perspective that
focuses on the production of knowledge rather thanreception or the un-
derstanding of knowledge. The transformation predssfocal, with con-
cepts that can facilitate analysis of learning iffiedent degrees of formal
contexts, such as education. Didactic design offesks for studying pupils

" Research project members were: Staffan Selandeje¢prleader), Agneta Bronas, Eva
Svérdemo-,&berg, Anna Akerfeldt, Susanne Engstroatiiider, Eva Edman-Stalbrandt,
Annika Hossjer, Fredrik Lindstrand and Susanna Malm

8 www.didaktikdesign.nu
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in the Social Science classroom and it is usedigmthesis to understand and
try to explain, for example, how pupils learn armivhthey negotiate their
identities in the digital interface. The theoretichapter in the thesis will go
further into the development and utilization ofthpierspective.

Structure of the text

This is a compilation thesis, divided into two sgpe parts; |) the compre-
hensive thesis dissertation and; Il) the articldsave intended to design a
compilation thesis with monographic features asahithe thesis disserta-
tion as well as the articles to be able to standheir own. Therefore the
dissertation is not only designed to summarize the®ries, methods and
discussions presented in the articles— it is imsthssigned to serve as a con-
tribution to the field where the conclusions of #mticles are analysed and
discussed further.

Part | begins with this introductory chapter whareackground as well as
the aims and research questions are outlined. attereprevious, related
research is presented as this is relevant to hewhisis is positioned in the
research field. A multimodal design theoreticalgpective on learning is
introduced and discussed in chapter three and dhewing chapter de-
scribes how this perspective can be used to cpbaetlyse and present em-
pirical material. A summary of the different aréslin chapter five links to
chapter six: the discussion of the results andirigel of the thesis. The last
chapter of part |, is a comprehensive summary efhiesis in Swedish, writ-
ten for those who are not so acquainted with rebealbout learning in digi-
tal environments.

Part Il is composed of articles written between®@dd 2010. Most of
these are written in English, but two are writtanSwedish because of the
official language of the anthology where they wpublished. The articles
published prior to 2009 were published in my maidame (Engstréom) and
the rest are published in my married name (KjakahdPart Il consists of
the following five articles:

1. The digital learning resource — a tool, contenageer? Digital
media in Learning Design Sequences. (2006) Accejited
Stockholm Library of Curriculum Studies.18tockholm: HLS
Forlag.

2. Eh, they even have a special tool, did you see tAffbrdances
in digital learning resource mediated interacti@@008) Digital
kompetanse, Nordic journal of digital literacypl. 3, 1-2008.
Oslo: Universitetsforlaget.
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3. What does Social Science become in a digital legrenviron-
ment? (2009) In: Selander, S & Svardemo-Aberg, ds (Didak-
tisk design i digital miljo — nya mojligheter féarande. Stock-
holm: Liber.

4. Designs for learning in a digital multimodal enviroent. (2009)
In: Jonas Linderoth (EdIndivid, teknik och larandeLearnlT.
Stockholm: Carlssons.

5. Assessment in the digital divide: Teachers” andlgumultimo-
dal interaction. Submitted 2010-12-26.

The articles will be thoroughly summarized at thd ef part | of the thesis.

Research contributions

As will be illustrated in the next chapter, reséaabout pupils’ interaction
and learning in a digital learning environment ifwage research field in
Sweden, as well as internationally. Still, thisdisebrings something inter-
esting to the table:

A first unique contribution to this field is the derstanding of learning
with digital learning resources in the specific jsab of Social Science.
Since research is dependent on economic fundittd,cd research has been
conducted about digital learning resources in Matkiees and Languages,
for example, which are core subjects (at leaghénSwedish school system).
Social Science is traditionally supported with leesearch funding. As a
conseqguence there has not been a lot of reseacth digital learning re-
sources in the Social Science classroom, althougjtadlearning resources
have a prominent position in the Social Sciencei@uum.

A second contribution to the research field is tinat empirical material
this thesis is based on includes video observatizade in Social Science in
preschool classes, primary schools, secondary &;hawell as upper sec-
ondary schools, which means that pupils in thishstare between 6 and 17
years of age. This is a rather unique age rangequalitative thesis of this
kind and offers the possibility of an overall pieuof pupils’ learning in
Social Science with digital learning resources.

A third contribution to the field is that the thegiresents a perspective on
pupils’ learning, essentially developed to condard to understand research
concerning pupils’ different degrees of formal léag in a digital learning
environment. The design theoretical perspectivedea®loped side by side
with this thesis, and is described thoroughly,sitated and exemplified in
this thesis, both as a tool to conduct multimodedigh theoretical research
by means of collecting and analysing empirical datel as a way to explain
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learning. To my knowledge five doctoral theses vat(fully or partly) de-
sign theoretical perspective on learning have lmdiished. These are the
Ohman-Gullberg (2008) thesis about representatimh raeaning in young
girls film-making, the Sandberg Jurstrom thesisO@0about choir conduc-
tors’ multimodal communication, the Insulander (@P1hesis about mean-
ing-making in museums, the Boistrup-Bjérklund (2pflEesis about assess-
ment in Mathematics and the Leijon thesis (201@ualneaning-making in
teacher’s education. The present thesis is thufidteone to study pupils’
learning in a digital learning environment.

Furthermore, this thesis contributes knowledge alpupils’ meaning
making and learning within the school setting, whaorking with digital
learning resources. The thesis also contributegregenting what occurs in
the digital interface interaction, how the pupitteract and learn by means
of what modes they are confronted with in the diginterface, such as im-
ages, symbols, sounds, animations, colours and Teet thesis contributes
knowledge about what is recognized as learningvaitld what modes this
learning is assessed. The thesis provides knowlalkiget how a school sub-
ject and course criteria are changed in a digedlienvironment. Finally, the
thesis illustrates how pupil and teacher rolescaenged in the digital learn-
ing environment and how pupils, as well as teagheesome didactic de-
signers in the digital learning environment. Thesik concludes with a dis-
cussion about the challenges schools will fachénnear future.
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2. ICT in Swedish education — a brief
overview

The purpose of this chapter is to explain Swedeh Swedish education
from a general ICT perspective, mainly for readamfgamiliar with ICT in
Sweden. The text is retrieved from an article chltdearning in Swedehy
myself and Eva Edman-Stalbrandt (2009), publisineB-learning practice.
Cases on challenges facing e-learning and natia®lelopment: Institu-
tional Studies and Practice. Volumewthich is an international publication
representing 39 countries worldwid&Since the book was also published
online some references in this chapter are webeadds.

ICT in Sweden

Sweden has for a considerable time been known dsl veading in ICT in
education, with all Swedish schools having had aatens and Internet ac-
cess for many years now (Myndigheten for skolutliagk 2007a). Although
the financial crisis struck Sweden’s economy halidjtal development in
Sweden marches on (EIU, 2009). On the Economistligignce Unit's lis®
2009, Sweden was ranked second. The Swedish sociaultural ICT envi-
ronment is the most supportive for innovations ardpe and performs
strongly in fostering new businesses. Swedish gowent ICT policies and
visions are very well developed (EIU, 2009).

Sweden as a country has a high tech profile axthtsli more than 80%
of its population of about 9 million people uses thternet, with about 40%
being broadband subscribers (Internet World Sgit89). According to Sta-
tistics Sweden (2009), Swedes often use mobilerriateconnections and

® The intentions with the book were to identify ¢dkrs of common trends and challenges in e-
learning, analyse them and present sought-afteruaatiil information for different funding
agencies and global organizations such as, for pead NESCO and the World Bank. An-
other intention was to present strategies and eqpegs of ICT strategies and implementation
for countries about to implement ICT in education.

19 The Economist Intelligence Unit's list is the wdsldeading resource for economic and
business research, forecasting and analysisintdépendent and provides governments,
multilateral organizations and companies with ihtsgabout industry, countries and markets.
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generally they use the Internet as follows: Theaye Internet user in Swe-
den is a man of 15-24 years of age. However, about of all Swedes use
the Internet daily or almost daily (Nordicom, 20G8)d spend 9.7 h/week
online. 50% of all 5 year olds have used the Ire(Bkolverket, 2008). The
purpose for individuals using the Internet in 200&s sending/receiving e-
mails: 69%, playing/downloading games and music:%35read-
ing/downloading online newspapers/news magazing¥i, 4istening to web
radio/watching web television: 33% and other comication uses: 28%
(Nordicom, 2009).

As we have seen, Sweden is a country where mostieeoe digitally
competent, still the government puts effort intadging the digital divide.
The Swedish government participates ini2@.0 Strategy for an innovative
and inclusive European Information Sociei010 connects EC ICT-
policies, initiatives and actions so that ICT caakma positive contribution
to economic growth. i2010 is part of the Lisbora&tgy to make Europe a
more competitive economy (i2010, 2008).

* The Swedish government presented three ICT obgsctiv2008:

» ICT shall give life quality and ease every day $ivier people and
companies.

* ICT shall enhance sustainable development.

» ICT shall be effective and safe in all parts of tdweintry for every-
one to be able to access interactive public e-sesviRegering-
skansliet, 2007).

The Swedish government has financed about 40 popadalt education
projects within the projedigital divides — efforts to overcome the3diese

projects were designed, for example, for physidadipdicapped, senior citi-
zens, immigrant females with rudimentary educatonl owners of small
companies (SIKA, 2007).

ICT in Swedish education

Sweden is the OECD country that in the years betvl&95 and 2002 had
the largest contribution of ICT investment to GDiewgth (OECD, 2005).
However, given that Sweden is in the forefront GT Idevelopment, the
number of computers in schools is not so impressiee PISA survey of
2003 found that only 0.2 computers per student veeedlable, which was
average among OECD countries. However, almost 180%te computers in
schools were connected to the Internet (OECD, 2B&j)cational ICT has
not developed at the same pace as the market. lRlegesain Sweden often
highlight digital competences the fourth basic skill along with reading,
writing and arithmetic and Sweden has made magsiastments in ICT in
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education, especially when it comes to the interfaetween ICT and learn-
ing. Despite this, a reluctance towards ICT ismofieund within the school
system. Sweden was quick to see the use of ICTgagstion of democracy
and equality and is ahead internationally whenoihes to ICT skills and
competence (KK-stiftelsen, 2008). Teachersast preschool teachers use a
shared computer, with 10% of preschool teachensguttiis in class every
day, 25% every week and only 5% of them think thay are very good ICT
users. The average compulsory school teacher usasguter in class every
week, wants to learn more about how to use ICT pedagogic tool and
how to use graphics, audio and video in class. &lerage teacher has the
best access to pedagogic software in Maths anduagyeg and does not very
often teach source criticism. In Upper Secondarycation 80% of the
teachers have their own computer and almost 30%hisen class every
day. Language and vocational software is especaiessed. More than
15% think they have very good ICT competence antbsi all teach source
criticism. About 70% of teachers in higher educatimve their own com-
puter and 40% of them use this in class every 8aydents — about 50% of
students frequently use the computer in school amlt 95% use it fre-
quently at home (OECD, 2005). Swedish studentsua@ng the most confi-
dent ICT users when it comes to routine tasks sgobpening a file or play-
ing a computer game (especially boys). When talkibgut high-level tasks
the gender differences are very large, accordingI8A. Swedish students
are also among the most confident when it comessing the Internet
(OECD, 2005)In Sweden ICT is especially integrated in specthlcation
and special teachers think that students with aaragon difficulties or
other functional disabilities, such as speech, dagg and communication
problems, visual handicaps, multiple handicaps phgsical difficulties,
benefit from ICT (Myndigheten for skolutveckling)@7a).

Government policies for ICT in education

At the end of 2008 the Swedish government gaveNigonal Agency for
Education the following commission to promote tleeelopment and use of
ICT in preschools and schools: Communication betwmepils, parents and
students is to be promoted by ICT. The agency stalk for a safe use of
ICT where integrity is secured and where critidakpoints are encouraged.
Needs for development at schools and preschoolsbghassessed and espe-
cially teacher’s use of ICT as pedagogic learnggpurces aimed to develop
their education shall be promoted. The agencysparsible for the devel-
opment of different projects within the frames bé tEuropean Schoolnet
(Utbildningsdepartementet, 2008).

The Swedish National Agency for Education also te “hands-on
projects” and resources to increase ICT competéhzenention a few ex-
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amples there is a special website for teachd@rdor pedagogué§ with
facts, research, activities, blogs and interactixample of how to use ICT
for learning. Another website callétiM*? provides ten directions for use of
different online resources in the classroom. Th&i@resource callellulti-
media bureati that offers free inspirational and supporting matesuch as
images, sound effects and graphs. Another web resdtheck the sourége

is designed to increase teachers’ and librarianswkedge in information
searching. The agency is also responsible for eclsemginelink pantry®
specially designed for the needs of younger scbhitdren. They also have
a special website calledead with I for principals and school leaders
about how to use ICT to run a schobhe Swedish Schoolfeis operated
on behalf of the Government. Its purpose is tosas/a guide in the process
of integrating ICT in teaching in Swedish schodiisvas also the initiator of
the European School net with the aim to bring alimubvation in teaching
and learning for its key stakeholders: Ministriefs Education, schools,
teachers and researchers. A unique governmerntiakive in Sweden iFhe
Swedish Media Couné&il a government office committee of inquiry in
working with young people’s media situation. Thenaf the council is to
reduce the risks of harmful effects of media, sashhe Internet, film, TV,
computer and video games. The Council raises awasesbout the risks and
benefits of media use, offering advice to parentstaachers.

One of the objectives to achieve in compulsory stihg is the use of in-
formation technology as a tool for awareness aathleg. Otherwise there
are no guidelines for how IT should be used in Ssfedchools. Sweden has
no national e-strategy for schools; this is aneghiat is the responsibility of
the municipalities and the schools. Many municipsihave e-strategies on
a general level, some municipalities have a comexatrategy and some
schools have their own e-strategy. In a report athaew teacher education
(SOU, 2008:109), ICT is described as an educatioesdurce which will
characterize and permeate all teacher educatica rdort further suggests
that Sweden should establish a national action f@afCT and digital liter-
acy.

1 hitp://itforpedagoger.skolverket.se

12 http://www.pim.skolverket.se

13 http:/iww.multimedia.skolverket.se

14 http://kollakallan.skolverket.se

15 http://lankskafferiet.skolverket.se

16 http://ledamedit.skolverket.se

7 http://www.europeanschoolnet.org/ww/en/pub/euniaenininfo.htm
18 http://www.statensmedierad.se
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Sweden’s educational ICT profile

E-learning Nordic 2006 studied the effects of I@Tléarning in the Nordic
countries. The results from questionnaires of Sgledchool leaders, teach-
ers, parents and students show that ICT has avygositpact on overall ob-
jectives and student performance, such as readidgaaiting (Skolverket,
2006b). Taking into account all statistics a compleT profile emerges. If
you combine the assets of ICT in schools with thevkedge about ICT and
motivation to use ICT in the classroom, Swederaigked almost last in the
EC commissioned studiCT in schools(Myndigheten for skolutveckling,
2007a). This is very interesting since Sweden hapaank in e-readiness
and since ICT is a focal point in the Swedish etlanal discourse. The next
chapter presents related Swedish research abouirigan a digital envi-
ronment, as well as gives a view on internatioasearch.
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3. Interaction and learning in the digital
learning environment — earlier research

Research on school and digital learning resouress bdeen conducted in
many disciplines and from different perspectivésT Ibeen subject to dis-
cussions at different levels of society and mamayneé have been made dur-
ing the years (Papert, 1993). As described eathés thesis has a multimo-
dal design theoretical perspective on ICT and leatriThere is a large re-
search field of multimodality in HCI (Human Computateraction). This
field is referred to as Multimodal Human Computetefraction — MMHCI —
and it borders on my research field with lots ofifarities, such as the inter-
est for the users’ gestures, speech and actiotieidigital interface. A dif-
ference is the technical interest; MMHCI focusestlom design of the tool,
i.e. how computer technology can be made more esablestigating how
the user interacts with the system by input anghwtuin the digital inter-
faceé® (Jaimes & Sebe, 2007). In this thesis, the viewhendigital interface
is extended to include everything around the pupithe classroom as well.
The focus is on analysing learning processes iaildeather than on the tool
itself, with a main focus on pupils’ multimodal @éniction, meaning making
and designs for learning in the digital learningissnment. This framework
has guided the design of this chapter as well assétection of earlier re-
search.

Selection of earlier research

Research on children using digital learning resesiftas during the last 30
years moved from behaviouristic and cognitive thleoon interaction and
learning, where the individual is a focus, to tletioal perspectives where
the social situations and environmenthe setting- is allotted a higher and
higher importance. Research based on social citeunmss is often influ-
enced by socio-cultural theories and theories absitated learning
(Koschmann, 1996). The latter served as a framanfoisearch for earlier
research, which means that the earlier researgdemied in this chapter is
made within a school context. Further, the selecisobased on three vari-

19 Within HCI a growing interest in design and leamis currently emerging.
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ables; initially research about pupils’ interactiand learning where digital
learning resources were used was selected. Secaadlier research with a
multimodal and/or a design theoretical approach sedected, since the view
on interaction and learning is similar to the pedjwes this thesis builds
upon. The third variable was that research abopil$using digital learning
resources in Social Science was selected. Nonkeeo$dlected research be-
low fulfils all three criteria, as such research,far as | am aware, has not
been performed until now.

Organization of earlier research

This chapter is organized according to 1) themastiave been recognized
as recurring tendencies in the research results2athemes that are of in-
terest as a foundation for my own study. This olapresents earlier re-
search according to some recurring, relevant chkexiatics, rather than list-
ing different research projects and their findingsme research projects can
therefore be discussed twice, but under differaddhnes. | want earlier
research to serve as a foundation for the disaussm conclusions at the
end of this thesis, thus this chapter has a déa@&ipather than an analytical
character. The chapter is also divided into twaspaith relevance for my
research questions; Iteractionand 2)learning, although these two no-
tions are not always possible to separate. Eacgpgwh will be introduced
by a comment on the relevance to my own study.

A selection of research focused on pupils’ intecact

A lot of research about children and digital leaghresources is made in
informal settings, such as at home or during aghool activities. Their

focus is primarily on how children interact withetldigital interface, rather
than on what they learn. In this chapter, primasearch conducted within a
school setting is of interest. A lot of such reshashows that interaction
differs between children when they are using digitals, compared to when
they are not — this part of the chapter will prevalpicture of how.

Multimodal interaction

As mentioned earlier, this thesis has a multimagairoach to interaction
and other research about the multimodality of axtdon in a digital envi-
ronment is therefore specifically interesting.

A lot of recent research emphasizes how modes titharspeech and text
are important in digital interface interactionsr(fexample Jewitt, 2003a;
2009; Kress, 2010; Kress & van Leeuwen, 2001; Kegsal.,, 2001; van
Leeuwen, 2011; Selander, 2009; Selander & KreBs0R Birmingham et
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al. (2002) shows how pupils interact by pointindghe screen to move from
one activity to another, instead of speaking atlbetactivity change. Kler-
felt's (2007b) research demonstrates similar resiBhe shows how pre-
school children interact in front of the computéerbal turns do not arise,
instead children answer by acting with the moude importance of physi-
cal interaction in the digital interface is suggesby the research of Price &
Rogers (2004) to have educational benefits, sihgsipal action with digital
learning resources can add a new dimension toeihg environment.
This dimension can make abstract concepts condReteearch by Fernaeus
& Thorlander (2006) illustrates how physical penmfi@nce can be important
in children’s programming activities. The reseastfows how pupils use
gestures to negotiate ideas around the dynamieprep of a game they are
programming and how bodily action with physicalo@ses can add a social
dimension to a computer game. Their research showsa significant part
of the interaction between pupils in the digitarl@ing environment is about
physically displaying and acting out ideas and sstjgns for one another.
The research also shows how children are creatimebnting and appropri-
ating alternative uses of the resources that tlase lat hand. This creativity
is equivalent in how pupils use modes presentetheydigital learning re-
source. Compared to texts and images in a boolmpuater screen can pro-
vide information in many more modes, such as aninatand sound effects
(Kress, 2003). According to research by Underwd@D{) children prefer
to present their work by graphical or audio modather than by texts and
speech. Pupils who are using digital learning resgsito interact with each
other use available modes within the resourceseim and creative ways.
Sofkova Hashemi & Hard af Segerstad (2004) show tleidren make up
new words, abbreviations and new spellings of wavitk letters and num-
bers, and that they use symbols such as dots,digaahd exclamation signs
to express attitudes and moods, i.e. smileys. €search of Alexandersson
(2002) also shows how pupils’ communication in frof the computer is
developed, probably by the new technology’s orgaion of information in
images, metaphors and virtual worlds. Digital |&agrresources can gestalt
information in ways that are more varied than otfeerching aids and the
inherent visual affordances make it possible tcegiveaning to what the
pupils are supposed to work with and develop aretstdnding of. Simula-
tion programs and other digital learning resouicas support pupils in han-
dling their everyday lives in different ways thather resources can. Multi-
modal interaction is one interaction pattern in ¢éixéended digital interface,
but there are a lot more. Some of them will be wised below.
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Interaction patterns

One of the research questions of this thesis spaltyf concerns patterns of
interaction when pupils are using digital learniegources in Social Sci-
ence. This is a common research interest, perhagpsodthe fact that pupils,
as mentioned earlier, often work in pairs or groupshe digital interface.
Earlier research has pointed out some differertepe of interactions that
will be introduced here. Some research claims teaund specific pat-
terns that are valid for digital interface intefant

Swedish research by Svardemo-Aberg (2008:14) showsdifferent in-
teraction patterns develop between primary schapllp in a digital learn-
ing setting. She calls one of the pattepupils as inspirerswhere pupils
interact by exchanging ideas and experiences aodish peers what they
have learned. The interaction is symmetric, andlaimmesults have been
found in Danish research where ICT has proveditausate pupils to inspire
each other with, for example, presentations onvtbb (Holm Sgrensen et
al., 2006). Another pattern is callpdpils as instructor and amatewhere
the instructor takes on the role of a leader, miagathe hands-on activities
with the digital learning resource and guiding #veateur peer by giving
facts and explanations with different modes. Theraction is not as asym-
metric as the title indicates and the roles casviieched. Similar results are
found in research where beginners learn from tinageexperience in learn-
ing hierarchies that develops in the classroomrH8brensen et al., 2006).
Ljung-Djarf’s (2004) research results in similarttpens of interaction
among preschool children using computers. She argw the computers
allowed one pupil to be active interacting with thgital interface; this pupil
is called theowner Pupils around the digital learning resource aked
participators if they are actively engaging in the interactiogtvbeen the
digital learning resource and the owner, abhderversf they are observing
the interaction without actively engaging in it.efbwnerin Ljung-Djarf’s
research is in charge as much asitistructor in Svardemo-Aberg’s, with
the difference that the owner was in control of $iteation and all changes
of positions between the pupils were negotiategtliation to the owner. The
observer’s role in the digital interface interantioas been investigated, for
example, by Vered (1998) who argues that the obsgpupils are not only
watching, but instead both acting as an activeesgdi and collecting ex-
periences from watching the interface interactibhese experiences are
used in interacting with, for example, peers ireotsituations.

Other patterns of interaction in the digital leamienvironment show for
example how pupils are acting as if they are iughr Research indicates
that pupils are interacting in a fast pace with digital interface, aiming at
completing the given task (Wheeler et al., 2002) daing all the exercises
on time (Holm Sgrensen et al., 2006). Lantz-Anderss(2009) research of
mathematics software shows how students struggte tbamaintain the ac-
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tivity they are doing and that reaching a commofind®n is viewed as
important. The results show that students are cureted, as if they are
driven by the well-known phrase “the show must gt ©n the other hand,
there is research that indicates that pupils ateafraid of asking for guid-
ance or make mistakes. A large study of Americamamy school class-
rooms concludes that pupil ask for help more whwy tare using a com-
puter and that pupils develop new strategies foblem solving in a digital
environment, since they learn that making mistalesiot a problem
(Schofield, 1995).

Research about ICT and education often assertddisare and school
work merge in a digital learning environment. Svgddiesearch by Hernwall
(2001) indicates that a digital learning resousigch as the Internet, pro-
vides a natural arena for pupils’ own interestd thay share with peers.
They use digital communication, such as e-mail elmat sites, to keep in
touch with people geographically distant or neads/well as to meet new
friends. Interaction in the digital environment waglerstood in the study as
being about exchanging experiences, but also a®mihg each other in the
physical room. Pupils create different identitiesthis digital interaction,
and the results show how the possibility of anonynmfluences the topics
of communication. Another pattern in pupils’ intetians has to do with
how they cooperate. Since this is a large resdaichin education and ICT,
it will be discussed in the next paragraph.

Cooperative interaction

In the empirical material in this thesis pupils amoperating most of the
time, often because their teachers didacticallyighefor cooperation, but
also because they seem to prefer to work in groogsirs. A difference is
present here in 1:1-schools, where pupils ofterkvadmne on their own lap-
top (Kroksmark, 2011). As stated in the introductto this thesis there is a
paradigm called CSCL The large research area with the same name fo-
cuses on two different aspects of educational t@olgy research: 1) effects
with technology describing what the student plus thepder could achieve

in synergy and 2) effectsf the technology, describing how the student is
changed (how she/he learns) by the technology @b & Guzdial, 1996)

— both of which have a more technical focus onatdltative learning with
ICT than this thesis does. Cooperation is a comraeearch focus in a lot of
earlier, related research about pupils using di¢g@ning resources in the
classroom (for example Birmingham et al., 2002;kE#Baathe, 2000;
Karlstrom et al., 2005; Kroksmark, 2011; Lovele2803; Svardemo-Aberg,
2008; Saljo, 2000; 2005). Loveless (2003) statas phpils’ capabilities in
developing ideas, as well as exchanging and sharfiogmation with each

20 Computer Supported Collaborative Learning
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other in interaction, is developed when they anagqusligital learning re-
sources. According to Alexandersson (2002) thefepite write texts on the
computer cooperatively. Pupils’ cooperation angfudhess increases in the
digital interface — overall the classroom’s sodilimate was appraised as
improved while the pupils used digital learningaeses (Farkell-Baathe,
2000). Recent research in five Swedish 1:1-schuiglglights a new form of
collaboration between the pupils that is charasgeriby spontaneous curios-
ity. The pupils ask each other questions and gaah ether hints and tips —
they perceive themselves to be a team and schdolvemomes a collective
project where the pupils help each other rathen tbheat (Kroksmark,
2011). American research in 1:1-schools also idgahat pupils interact
more with the digital interface and that they pa#ptaite and cooperate more
actively in classroom discussion (Russel et alD2X0This is confirmed by a
Swedish research project that studied pupils’ @ogning in a Lego-
program. The results show that the digital envirentrsupported interesting
forms of social interaction where problem solvingchme a collective re-
sponsibility. In the cooperative interaction, pespthanged their perspectives
and engaged in new ways of thinking collaborativglija & Lindstrom,
2002). The same phenomenon is discussed in Englsgkarch where Bir-
mingham et al. (2002) state that pupils interweiedr actions and argu-
per-responsivelo each other’s actions in a digital learning eoniment
where they are designing story board frames inrapcber program. They
co-produce the story boards in every detail. Bigham et al.’s research
suggests that authentic cooperation is thoughtt¢arovhen pupils are faced
with authentic problems. Authenticity is also sonmneg that, in research
about computer programs and games, is highlighted positive feature.
This will be discussed, among other things, infthewing paragraph.

Interaction in computer programs/games

A large part of research about children’s inte@wiin digital environments
concerns computer games and play-and-learn-prograitisough neither
computer games nor play-and-learn-programs aréleish the empirical
material analysed in this thesis, interaction witthiese resources can still be
useful in the analysis of the material, primarigchuse computer game-like
educational activities are visible in my empirioczaterial.

To begin with, play-and-learn products are desigfmdeducation, but
generally not for use within the school settinge3é are commercial DVD
and CD-rom programs in which young children canrighae basics in, for
example, writing, reading and calculation in a famd imaginative setting.
Play-and-learn programs for older pupils are oftet-based games, where
pupils can develop their relations or languagesioere they may, for exam-
ple, plan and build a community (Myndigheten foolsitveckling, 2007b).
Alexandersson’s research draws conclusions onaictien characteristics
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between pupils when working with play-and-learnggeams. The pupils in
the study constructed virtual worlds with maps amatels using different
strategies. One strategy was to create a holistictare and another was to
create a link structure with different places, #dktogether linearly. Pupils
who were used to playing computer games tendeiddatfeasier to concep-
tualize structural overviews, but generally the igupovered between the
two strategies in order to understand the virtuadlds (Alexandersson et al.,
2000). This research was undertaken a decade dgm the digital envi-
ronment was different, but some results are stitriesting today. For exam-
ple the study emphasizes the risk that pupils’ragtons with the digital
interface in such games can be reduced to instiainantions where the
focus is on finding the “right” answers to scoren® rather than to support
learning (Alexandersson, et al., 2000). Linderot{#804) research shows
similar results; pupils’ interaction alters betwedifferent focuses, for ex-
ample between the rules and what is possible ia tlte game. He has stud-
ied pupils’ interactions while playing computer gesmin school and the
results show that the pupils are hovering betwaéarent frameworks in
the digital interface in order to meet the actiartie game. In a computer
game the digital learning resource can be desigmedt, for example, as an
opponent, a partner or a teacher. When the digigathing resource is used
to search for information in the classroom, itrid not as clear. Research
about the role of the digital learning resourcénieraction will for that rea-
son be discussed.

The digital learning resource as a third elememtaraction

One of the research questions of this thesis caadeyw pupils interact with
the digital interface. The question ibf and if so is the casghatrole the
digital learning resource plays in interaction mphasized in my thesis as
well as in a lot of earlier research.

Birmingham et al. (2002), claim that the digitaddeing resource can be-
come a third element in the interaction betweerilpuphe computer helps
to make visible, and to throw into sharp relieffi@ts and activities that
teachers and pupils engage in. The research shawghe digital learning
resource facilitates pupils to go through the lasteeling that interaction
was smooth and rather successful. American resdgrcdchofield (1995)
indicates that the interactive aspect is a nafp@al of the digital interface
interaction and that the computer invites problestvisg and interaction
between pupils when trying to navigate betweenafiffierdances offered by
the technology. Research by Duranti & Goodwin (30€liows how pupils
interact by deictic expressions with each other&itd the digital interface,
which means that they take for granted that theg@rp are viewing the same
information as they are on the screen. Hanks (188R&Jies how the ones
interacting share (or sometimes fail to share) mrmon framework, oa
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common ground1992:67ff) in the interface interaction where ytrghare
spatial, perceptual and cognitive frameworks wableother. Recent Swed-
ish research shows how preschool children and lpoesteachers never face
each other in digital interface interactions, uitéad are focused on the
screen, which works as a visual basis in theirraagon (Klerfelt, 2007a).
Lantz-Andersson’s (2009) research about studenigraction with a
mathematics software program indicates that thevaoé serves as a neutral
partner — or a patiemesponse givef2009:100), as it does not, unlike a
teacher, react no matter how many times the staderite incorrect an-
swers. This leads on to research about the interabietween pupils and
teachers in the digital learning environment.

Pupil/teacher interaction

In my thesis pupils’ interaction is the centraldecbut since they interact a
lot with the teacher in the digital learning envineent, the interaction be-
tween the two, performed in interventions or agsess$ actions, are also
highly relevant. There is a lot of research abbigt t

Some investigations show that pedagogues’ attittolefigital interface
interaction are that an adult supervisor is notesquired at the computer.
Observations in the learning environment show thetrary: adult interac-
tion is needed at the computer (Klerfelt, 2007bntzaAndersson, 2009).
Some research actually suggests that support fhrenteachers is needed
even more (Edman-Stalbrandt, 2009; Enochsson, 2@d3earch reveals
that adults take the initiative to interact withildren in front of the com-
puter as soon as there are technical problemsthétttomputer, but not as
long as the pupils are getting on with their woFkeachers do not initiate
interactions about what the child is doing in theitdl interface (Klerfelt,
2007b). Other research actually shows that thehere confirmation of
what the pupils are doing in programming softwar@ ivery important ele-
ment for the pupils to feel that the activities personally meaningful. Pu-
pils can lack motivation and become insecure wihey are encouraged to
work independently (Lilja & Lindstrom, 2002). Thetérnet use of primary
school pupils has been studied in a research prajet the results show,
among other things, that pupils engage with hypertelependently but that
they are in need of teacher interventions in inétron searching. They need
to develop practical search skills, and they neglg b set goals for their
searches. Furthermore, they need help to praaticgritically review the
information found on the Internet (Enochsson, 200hjs is confirmed by
Klerfelt's (2007a) study too.

The relationship between pupils and teachers iselgfas more equal in a
digital learning environment (Holm Sgrensen et2006; Schofield, 1995).
Research by McGuire et al. (2004) shows how pugild teachers interact
when they are using mobile phones in school. Thelt®show how teachers
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and pupils began to interact more with each otaed, that the interaction
was more evenly balanced. A lot of research comrdutiat interaction be-
tween teachers and pupils in a digital learningremment takes place in a
digital divide (Prensky, 2001) since pupils, unlike most teachames digital
natives. How digital natives interact in the digitaterface in a school set-
ting will be discussed below.

Digital natives’ online interactions

In this thesis the notion of thiigital natives(Prensky, 2001) is central. A lot
of recent research worldwide assumes that pupdaytanteract and learn
differently than earlier generations due to theitdigtechnology they are
brought up with. Research scrutinises how digitdives interact in the digi-
tal interface and some of this research is valuédnlgéhe analysis of how
pupils in my empirical material interact.

Research by Underwood (2007) shows how digitalvaatparallel proc-
ess and multi-task with digital resources that peamange of sources and a
range of modes to be used at the same time. Oreztasp pupils’ multi-
tasking represents how they chat online, while waylat their school as-
signments. Aarsand’s thesis (2006) shows how pumpithe seventh grade
chat online in MSK in the Social Science classroom, although thifeiis
bidden by the school. The study shows how pupiisceed between differ-
ent activities on the Internet and in the classrodfhen the teacher was out
of sight for a longer time than usual, the pupiksttnormally chatted in brief
exchanges or by posting questions to pupils at hawedenly engaged in
advanced chatting with each other in the classraanile working on a pa-
per on travelling in the US. Digital natives alsaltitask by simultaneously
using different languages. Sofkova Hashemi's (20@®earch visualises
how pupils interact via two different written larages; the formal written
language and the digital written language. She méaat it can be stimulat-
ing for children to master two parallel languagefs lilingualism), and that
children do not mix the two different linguisticages. Her results also show
how using the two languages is creative.

A lot of what has been presented in this secti@utbigital interface in-
teraction touches upon learning. In the next sedie research results that
deal primary with pupils’ learning will be presedte

A selection of research focused on pupils’ learning

The educational technological field is based ontleef that ICT ultimately
will lead to improved learning (Schrum et al., 2p@5ducational software is

21 MSN stands for Microsoft Net.
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often described as having benefits such as flaipfacilitation, motivation,
involvement and increased learning (Lantz-Anders2009), as well as
being effective (for example Bebell & O’'Dwyer, 2Q18kolverket, 2006b;
Jewitt, 2003a; Kozma, 2003). For example, the ktrdel-project evét
reports that student learning has increamatimproved (Silvernail & Lane,
2004) and lots of research and projects in schadisate that digital learn-
ing resources improve learning. As learning, frommperspective, is a com-
plex matter to study, measure and discuss, | hewieled using publications
illustrating the work of more commercial projectsat implement a new
digital learning resource in a school setting, whafter its efficiency is
tested and evaluated.

Learning by different modes

This thesis is based on the idea that pupils laaimg other modes than just
speech and text hence research that draws simitatusions is relevant and
useful for the analysis of my empirical materialgfeat quantity of earlier
and recent research indicates that new ways afit@aemerge when pupils
are working with digital learning resources. A majgart of the research
selected in this thesis highlights a multimodaleasmf learning in the digi-
tal learning environment (for example Fast, 20@¥yift, 2003a; Lindstrand,
2006). Kroksmark (2011) has interviewed teacherdivia Swedish 1:1-
schools and the teachers bear witness that knowledg digital environ-
ment stands out as physical, when pupils for exarmuich the touch screen,
write on the keyboard or take digital photos, adl a& in how they are al-
ways positioned towards the laptop.

Jewitt (2003a) has studied the work of 7-year-addesigning computer
games and her results show how the multimodal defighe system shaped
potentials for construction and required the pumlsngage with specific
kinds of imaginative work. The multimodal resourgesils used to design
the game helped them to understand mathematicas teuch as movement,
direction and space, and the characteristics aof tbarning moved from a
matter of interpretation to a matter of design. @amable results are found
in a Swedish research project (Wyndhamn, 2002: 1¥2jerial in the form
of metaphoric models in computer programs are fdwere to assist in me-
diating pupils’ mathematical knowledge in the psxef transformation of
information.

The multimodal possibilities for on -screen dispdag identified by many
researchers as holding potentials for learning. Aeaa research about digi-
tal resources in History shows how pupils engagara learn by means of,
interactive multimodal maps in online environmerfike research of Vess
(2004) suggests that work with interactive maps ealmance levels of par-

22 Maine’s Middle School Laptop Program.
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ticipation and that students demonstrate high aicalyskills. But the re-

search also shows that students did not engaggitaldself-tests or mini-

quizzes after exploring the maps and that thegdediignificantly more on

the texts provided next to the maps than on thesntiagmselves. Mavers’
(2003) research on English primary school pupilgi\dnmaps about com-
puters demonstrates how communication possibiléresexpanding in digi-

tal technologies as they extend the communicatoterpgial and the spec-
trum of semiotic resources that is made availabkbé digital learning envi-

ronment. Pupils’ learning and performance was aealyin relation to an
online library of Social Science and Science vidigas in a research project
in the USA (Boster & Meyer, 2002). The results shbat young pupils who

were working with the video clip library learned tmeans of its multimodal

displays.

Children’s language learning is a core issue iraesh about learning in a
digital learning environment, as the multimodal gibgities are highlighted
as holding potentials for learning. Pupils learmite and read more easily
when using digital learning resources (Mathias2893) and the possibili-
ties of engagement with different modes are by Ma#en understood to
make learning more fun. Tgnnessen (2009), who tuaes children’s use
of language programs on the computer (T@nnessé2) 2und two factors
in digital learning environments that support psipi€arning. First of all, a
video recorded narrative where pupils could expegewhat was supposed
to be learnt in a meaningful and engaging conteéatondly the instant feed-
back provided by the digital learning resource sufgal learning. The mul-
timodal character of the film clips supported psipiearning by displaying
modes in dialogue interplay, such as body languaggentic pronunciation
and natural intonation. Fast's (2007) thesis alppaschool pupils’ practice
of literacy illustrates, among other things, how pupils use computers and
computer games at home and that they learn thaladprand how to read
and write by means of their multimodal interactwiith the computer. A
Dutch research project has studied preschool anthpy school pupils’ first
attempts at reading in Dutch and English. The waith digital learning
resources includes different modes such as imagdssaunds, and was
shown to alleviate difficulties in reading, espélgian English, since English
vocabulary is often spelled differently from theopunciation (Blok et al.,
2002). Computers are often highlighted as affordmtyvidualisation, some-
thing that will be discussed in the next paragraph.

Learning adapted to individualistic needs

Since some of the empirical material that is aredys this thesis is gath-
ered in a class for pupils with special needsvavi®rds about research on
digital learning resources and individualisatioed®to be introduced here.
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There is a lot of research in this area, and mbstie applicable to all
pupils. Papert's (1999) research calls attentiothto findings that digital
learning resources offer flexibility in educatiomhich allows each pupil to
find her or his best strategies to learn. Thisrie of the reasons for com-
puters being widely used in special education, why a lot of research in
this field concerns pupils with special learningede in a digital learning
environment. On the other hand Lantz-Anderssonqp68ows how digital
educational mathematics software totally lacksabidity to adjust feedback
to the specific needs of a pupil. Dils (1999) haslied pupils’ work with,
among other things, politics, and his research sstgthat using computers
in middle school History or Social Studies classneocan help diversify
teaching and the curriculum, as this is able taeskithe needs of learners
with different learning styles, as they can engmgdifferent activities de-
pendent on how they prefer to learn. The study sigggests that teachers’
use of multimodal media, such as PowerPoint pratiens, reaches verbal,
kinaesthetic and visual learners. Two Danish rebeprojects have studied
the role of language games in children’s digitdtlgsed practices. Holm
Sgrensen & Meyer (2007) mean that interactivitygpayation and explora-
tion simulations allow children to perform at thewn pace and stage of
achievement. Research on assessment in the diggtaling environment
shows that individual feedback to pupils can bdifated by the use of mo-
bile phones. The research by McGuire et al. (20@dicates that formative
assessment was facilitated as teachers couldxéon@e, send an individual
SMS to a pupil informing her or him about what &velop or to do next to
keep on learning.

Yet, other research suggests that it is more cotrgoid difficult to adjust
teaching to individual needs in the digital leagh#gnvironment. According
to Jewitt (2003b) pupils do not get enough, norkibst organized, feedback
or formative assessment in the digital learningiremvwnent. The flow of
information is rapidly increased by the combinasiaf all different modes
that are displayed by the digital learning resosingepils engage in. Infor-
mation is constantly configured by modes and tleiangement on the
computer screen and Jewitt’'s research discussestdmohers struggle to
meet pupils’ different needs accordingly in theitdigearning environment.
Pupils, or digital natives, are frequently usingithdigital skills and some-
times the digital skills are appreciated as leaynothe disadvantage of the
subject content, something that will be reviewethmnext paragraph.

Learning as digital skills

The relationship between form and content is amei&s many aspects in this
thesis. Form and content is from my perspectivestsidod to be two sides
of the same phenomenon, and in this thesis, wheo&lSScience is de-
scribed as Geography, Religion, Social StudiestoHisand ICT, form and
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content are even more strongly linked together.iBuhe thesis, as well as
in earlier research, a division between Social iBe@eknowledge and digital
skills emerges; therefore research about thigiedaced here.

Earlier research indicates that digital learningpreces, such as play-and-
learn programs, are mainly used as a bonus folgilat have finished their
ordinary school tasks. The knowledge area the prmogs designed to train
is thus not focused (Roach, 2003). This is confttrog Swedish research as
well. Play-and-learn programs tend to be used withnger pupils and a
common resemblance between computer games andampdblearn pro-
grams are that they have narratives built-in in espdsuch as animations,
images, colours and texts. The programs are ofiestituted in two aspects:
1) rules; and 2) narrative content. It is seldomrialbs to the pupils what
knowledge the program is supposed to bring aboatodling to Alex-
andersson et al. (2000) pupils may instead engatffetiae content by just
considering the rules, without being able to urideid the knowledge that
the game is designed to communicate. Research glisBnclassrooms
shows how pupils’ interaction risks concerning digital learning resources
rather than subject ideas and knowledge, if thehiers didactic design leads
pupils’ attentions to the consumption of ready-madermation rather than
active construction of knowledge (Jewitt, 2008ajve8lish research also
shows that a consequence of using the computevrfting texts is that the
automatic spelling control can draw attention fréearning, meaning-
making and the creative process, to the formalaspd text writing (Alex-
andersson, 2002). A similar aspect is one of theclogions in Norwegian
research (Ludvigsen et al., 2002) about pupilscééag for information on
the Internet during project work. The research dsiout the importance of
using digital learning resources to support pedagggals in order to make
ICT a tool for learning the subject. Otherwise ¢hé a risk that they just
practise their digital skills, rather than learnthg Social Science content. A
similar tendency in earlier research is how pufaiais on finishing the task
rather than learning. This will be discussed below.

Learning as completing the assignment

One of the research questions of this thesis casdesw pupils design their
own paths of learning. Significant in earlier resbaare examples illustrat-
ing how pupils focus on the assignment (Holm Sarenst al., 2006;
Wheeler et al., 2002). This is not unique for tigitdl learning environment,
but since learning with digital learning resourte$ess often assessed by a
traditional written test, the assignment might Ipeeg a higher importance.
This focus has consequences for how pupils debgjnlearning. According
to Birmingham et al.’s (2002) research in Englisha®ls pupils are focused
on completing the digital assignment by being vesycerned about when
the different constituent activities of tasks shiolbé completed. With such a
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focus they are maintaining the business of theole®y minimising the risk
of disruption that a criticism or correction byy fexample, the teacher may
cause. A lot of research details similar results éxample Lindwall, 2009;
Wheeler et al., 2002). When pupils are using didéarning resources in
Physics labs, they often chose to go on to the taskt instead of going to
the discussion about discrepancies in their wodpldyed on the screen
(Lindwall, 2009). Pupils do not get to the bottoftleeir misunderstandings
in the digital learning environment. Lantz-Andensso(2009) research con-
cerns mistakes in the digital learning environméob. She video-
documented and analysed secondary students enigagel#ing conceptual
problems in Mathematics with computers in classmohhe results indicate
that digital technology does not improve learnimgérly, but that the soft-
ware implies different learning with new possilidg and new problems.
The results show how students blame the softwastead of realising that
they may have made a mistake on their own. The mfgortunities to
learn mathematics. In research by Lantz-Anderssaal. §2009) the same
research material is studied and the results nfitssthow pupils, when they
realise that they have given an incorrect mathemlatinswer, risk working
within a framing that has to do with the designtloé digital learning re-
source, instead of the subject area. In such atgitutheir work does not
relate to any form of subject-related discussion.ti@® other hand, the digi-
tal learning resource can facilitate learning byif®l meta-reflection on
inadequacies in their representations and restiis. will be further devel-
oped below.

Meta-reflective learning

Meta-reflection is, from my theoretical perspectiaa important activity by
which pupils’ learning can be tracked and undeidt@specially at the end
of a subject area. Much research in digital leaymnvironments exemplifies
how the digital learning resource offers possilesitfor visualisation of pu-
pils’ thoughts in representations via the screedigplay. Research by Mills
Kelly (2000) showed how students using web-resaurfoe information
searching in History, were more likely to meta-eeflon their learning and
go back to original sources than when searchingrimrmation in books.
The results suggest that exploring on the web eagas students’ original
thinking about historical events. They are morelgdito make sophisticated
connections between different information soures®nts and people than
they are by using texts in books. An English researoject studied pupils’
interactions when mobile phones were used in thgscbom. The result
shows how pupils reflect on their school work byarghg thoughts and
sketches and exchanging feedback with each otltetesmthers with voice
messages, SMS and MMS (McGuire et al., 2004).
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Digital films can be a successful medium for metflection. The impact
of digital video cameras on preschool pupils’ léagrhas been studied in a
research project in the USA. The method of Instddeo Revisiting was
used for documentation of pupils’ actions. Immegliatafter the recorded
incident the filmed sequences were viewed by puild teachers, and dis-
cussed in order to develop the pupils’ learninge Tésults show that digital
learning resources can help pupils to reflect adesproblems. The filmed
sequences supported pupils’ meta-reflective thimkand the method also
resulted in teachers reflecting on the pupils’ e and for that reason
the teachers could better assist pupils in theimiag (Hong & Broderick,
2003). Lindstrand’s (2006) thesis about aesthetiening processes demon-
strates how teenagers work and communicate by mefansaking films.
The result shows how the teenagers use various snodeontribute with
meaning, and that they reflect and make choicasgalioe way, using film-
making as way of dealing with their own experiengesheir cultural and
social contexts. Their films tell something abdug social worlds the teen-
agers work in. Lindstrand’s results indicate tletré are many potentials for
meta-cognitive learning with digital filmmaking school; 1) teachers can
learn more about their pupils and their thoughfgh2 democratic processes
can be strengthened in the classroom; 3) the aesseof the constructed
nature of filmed representations can be conduateld4q pupils can learn in
ways other than the traditional ways. The resulticate that schools, by
using pupils’ own expressions, can design contéwtsa majority of pupils
can appreciate as meaningful. Another untraditidigdctic design, which is
at the moment gaining ground, is teaching by me&sline games. Learn-
ing in computer games will be discussed below.

Learning/illusions of learning in computer games

Some of the articles in this thesis discuss howhgest area can be designed
with similar points of departure as those of onla@nputer games, such as
World of Warcraftor The SimsTo be able to analyse the empirical material
with such a didactic approach, earlier researchuialearning with computer
games will be presented here.

Computer games are often described as having prdfeffects on pu-
pils’ behaviours and attitudes; more so than thditional educational me-
dia. This is thought to have pedagogic potentialsvall as risks, depending
on the game in question. A lot of research on gufghrning with computer
games has been conducted within an internatiormgram called the Fifth
Dimension (Cole, 2006; Nilsson, 2002). In this perg, pupils and students,
teachers, researchers and others with an interdsairning play, learn and
collaborate in a special digital learning resodate The lab is often located
at the school but is organized as an after-schmmram. Research reveals
that the Fifth Dimension acts as a powerful, endumotivator due to the
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computer programs offering a balance of intelldbtuanriching exercises
with development enhancing games. Pupils learnléying these computer
games together with a “buddy” — a student that reitst to the child at all
times, creating a kind of zone of proximal develepin(Vygotskij, 1978).
Shaffer (2006) means that what computers do isupils work with simula-
tions of the world around them. The use of computdfords models that
can do some of the work that pupils otherwise wddge to do on their
own, and the models let them play with reality, ethivould otherwise be
impossible. Shaffer's research deals widipistemic computer games
(2006:8) — games that are fundamentally about legrto think in innova-
tive ways. Using epistemic computer games doesprdirg to Shaffer,
change education for the better as these use tiegiyno think about learn-
ing in ways that are appropriate for the post-imdgaisglobal economy and
society. Innovation is a key concept also in Sexi@ames, which contextu-
alize simulations that involve fruitful thinkingeBous Games are computer
games with an agenda of educational design thabagining to attract
attention in the educational discourse. Serious &aimtially communicate
knowledge but also invite learners to participatecreating knowledge
(Holm Sgrensen & Meyer, 2007). The Danish resegmaject Serious
Games in a Global Marketplace develops and stutiese games and re-
search shows that the players learn to communioaétain common goals;
an aligned curriculum. Pupils are challenged iatdllally and claim to en-
joy this kind of learning, but research also shomat these kinds of games
must be incorporated in a school context and dssxlisvith teachers and
peers in order to be interesting (DPU, 2007). Rebtewith preschool chil-
dren in the USA shows that advanced computer gaareslemonstrate how
to interact with each other and with the digitaieifiace through choosing
different strategies within the game. These gamesuaed in mathematics
and reading and they help pupils to focus on tkhergtask and to develop
mathematics as well as reading and writing skilieiss, 2005).

Linderoth (2002) has in his research studied prdciprimary and sec-
ondary school children’s patterns of interactionfriont of the computer
game, and his thesis shows that computer gamestdeau to more realistic
experiences. Instead children are focused on wiegt ¢an do in the game,
rather than what the game is designed to simuldite research discusses
how computer games can give an illusion of learnBgmeone that is sig-
nificantly more positive to learning by means oimputer games is Gee
(2003), who states that video and computer games) the violent ones,
hold learning potential. He highlights the sociatkeraction and creative de-
sign processes that many computer games are baseda points out how
the identity work in these games is cognitively deating; developing pu-
pils’ minds and thoughts. He also brings to thes ftite fact that games are
very challenging and that children put a lot ofdimnd effort into playing
them, and that they do this enthusiastically. Ga det up a lot of learning
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principles® about learning in a digital learning environmeptpminently
with computer games. Most of the principles havenbdiscussed earlier in
this chapter.

Summing up of earlier research and positionindef t
present study

This chapter has provided an overview of reseatmbuiinteraction and
learning in digital learning environments by goitigough some recurring
characters about pupils’ interactions and learninghe extended digital
learning environment.

There is a vast quantity of research within the$dfi a justifiable question
is then what this thesis can add that earlier rebdaas not identified. Three
concrete research contributions that cover a gaghenpresented research
field of pupils’ learning with digital learning resrces have already been
discussed in the thesis introduction. These arg¢hd)understanding of for-
mal learning with digital learning resources in gpecific subject of Social
Science; 2) the unique age range that offers tissilpiiity to attain an over-
all picture of pupils’ learning in Social Sciencatlwdigital learning re-
sources, as most research focuses only on oneragp, @nd 3) the presen-
tation and illustration of a perspective on pupiésrning, essentially devel-
oped to conduct and to understand research congepuipils’ learning in a
formal digital learning environmenBbesigns for learningThis perspective
embraces a view on interaction, meaning-makinglaathing as multimo-
dal, which renders description, interpretation andlysis of detailed aspects
of sign-making activities possible (Kress & van uaen, 2001). The per-
spective emphasizes communication and action uateitl activities. This
thesis studies interaction and activities rathanthesults and a focus tise
transformation proceséSelander, 2009:21) that pupils engage in withia th
digital environment. Th@roductionof information and knowledge (design
in learning), rather than threceptionof the same, is studied. This is, as pre-
sented in this chapter, a difference compared tst obthe earlier research
about ICT in education. These and other designrétieal standpoints will
be thoroughly presented in the following chapter.

2 |n Gee's bookWhat Video Games Have to Teach Us about LearnidgLiteracy (2003),
36 principles are presented and discussed.
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4. Multimodal and design theoretical
perspectives on pupils’ interaction, meaning-
making and learning

During the last 30-40 years the way to look at stlubjects or entities of
the curriculum in school has been to look at lagguas speech, or language
as writing (Kress et al., 2005). Learning in schisabften thought to fall out
in language where modes such as speech and waitingentral and thought
to be the fully articulate means of representatéind communication (Jewitt,
2006), whereas other modes such as images andegeate seen as illustra-
tive supports to language (Kress et al., 2001). Tdigtinct, but related,
changes in schools are the move from the dominaheeiting to the domi-
nance of the image; and the move from the dominafidee book to the
dominance of the screen (Kress, 2003). Accordinktess (2003), the
screen can now be understood as the dominant fsiexis where young
people are communicating. Contemporary media hanitant effects on
communication and learning as there has been &fishii print and book to
digital technologies and screen. With a multimaalgroach to learning it is
obvious that pupils need multiple modes when fogriheir representations,
such as, for example, a film about fears, a skahtiut the solar system, or
music to represent a certain country. Contempataiyal media offers a lot
of modes for pupils to form their representationthwPupils make signs
based on school material using media and modesrtn, ffor example, a
slide show, a film, a booklet or a poster to repnégheir learning. Accord-
ing to Jewitt (2006) non textual modes dominate sbeeen space. Pupils
form their representations in different modes pnege the digital interface.
They can point at images, record their voiceskadic icons on the computer
screen, press buttons on the Mp3 player, and nfeveligital video camera
to be able to film from another angle. In this mss, the pupils are forming
their representations.

One purpose of this study is to, from a multimadiedign theoretical per-
spective, describe and analyse how pupils intena@ake meaning and design
their learning while deploying digital learning oesces in the Social Sci-
ence classroom. Pupils’ interaction with each qtlth the teacher, and
with digital learning resources is the researchctopthis study. Multimodal
methods are used in order to gather empirical nahtend to analyse pupils’
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interactions. The data is interpreted from a mutial design theoretical
perspective on learning.

This chapter will present the theoretical framewdrke theoretical per-
spective from which | look at my research topiclWw# introduced, and the
concepts and notions that will be used for theyammalof pupils’ and teach-
ers’ interactions in this thesis will be present&te chapter opens with a
presentation of underlying assumptions about iotema and learning. My
intentions were to make a theoretical map to erplaé theoretical frame-
work within which | make these assumptions. Thetatcal concepts that |
use in this thesis are introduced and discusses] hat how they are used as
tools will be further developed in the subsequdiaipter.

Underlying assumptions of interaction and learning

According to Jewitt (2008b), multimodality is torse extent an eclectic
approach, something that is salient in this th@die theoretical field within
which this thesis is written is made up of differeyet compatible or like-
minded theories, which have in common that thewV&arning as social; as
something that occurs in the interaction betweaplee(Saljo, 2005; Vygot-
skij, 1978; Wertsch, 1998). Communication is thautghbe dependent on
the social context (Lave & Wenger, 1994; Vygotskp,78; Wertsch, 1998).
A dialogistic perspective on communication (Bachti886) is highlighted
in this thesis. This means that at least two voiocesparticipants, are in-
cluded in each utterance, and that all utteranoeslsvays related to other,
earlier utterances. Utterances are reused in gtteraand meaning-making
and learning occurketweenindividuals. People’s actions are thought to be
mediated by intellectual and physical resourcesfatditate communication
(Salj6 2000; Wertsch, 1998). These mediation tabignge the activity in
which they are being used as well as how peoplemaamtate and think
(Saljo, 2000). Within this theoretical frameworketBocial aspects of lan-
guage are centraland so is Social Semiotics, where a fundamentairag-
tion is that people communicate with each othehwlifferent signs (Halli-
day, 1978; Kress & van Leeuwen, 2001; van Leeu®6@5). Social semiot-
ics deals with meaning-making in all its appearanae all social occasions
and in varied cultural sites (Kress, 2010). Comroation is from this per-
spective seen as being built up of signs. The appea and form of a single
sign cannot tell the whole story (Kress et al., 300nstead multimodality
means that communication occurs in different modigsultaneously. Kress
describes multimodality ashe normal state of human communication
(Kress, 2010:1) and the expanded notion of text{a#ss, 2003) is used.

24 Also in sociolinguistics (Halliday, 2004; Bernstelt971) and in critical discourse analysis
(Fairclough, 1999), the social aspect of languadgeaught to the fore.
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Communication is thus viewed here as multimodalictvimeans that it
consists of several modes to communicate differs@anings in parallel.
Multimodality can be described as the use of séwmaiotic modes in the
design of a semiotic product (Kress & van Leeuvgf)1). Oral and written
language has often been viewed as being superme ®xact as neutral
depictions of reality (Kempe & West, 2010). In limath “the linguistic
turn” (Rorty, 1991) language is viewed here as @asconstruction; lan-
guage is historically formed. As a result, commatian is viewed here as
important for forming and transforming people’sqamtions and thinking.

In this theoretical framework learning is not reggd as transmission of
information between people. Learning is, as brotglihe fore by for exam-
ple S&ljo (2005) a creative activity, rather thanahstract process inside the
learner's head. Mediation (Salj6, 2000; 2005) dbssran interesting phe-
nomenon, but since focus is laid on the creatinggss, the notions of trans-
forming, forming and design are used in this thewtead. The focus in this
thesis is not on reception, but on production, wittpecial interest in design
in learning or composition, as described by, foaragle, Latour (2005) and
Kress (2010).

Learning is understood as dependent on meaningagakileaning is
thought to be made by the individual, althoughrartiih a social environ-
ment and using available resources (Kress, eR@D5). Learning is under-
stood as a social process whereby knowledge istraotesd. Theories of
importance for this thesisave in common that they regard learning as oc-
curring in social communication. This perspectivel@arning is used in this
study, as it focuses the relationship between #aenker and the context.
Learning is understood as situated (Lave & Wendé84; Salj6, 2000;
2005) and occurs by means of social activities wloedtural conditions are
of significance — learning is understood as ocogrin communication and
sign-making activities (Selander & Kress, 2010) #rellearner’'s communi-
cation and activities are thought to be integratedifferent social contexts
(van Leeuwen, 2005). The institutional settings, dffering different re-
sources, frame what is possible to recognise amifgp(Selander & Kress,
2010), and the resources the teacher or the pthmigse to use, or are given
to use, are significant for teaching and learnirgn(tt, 2008b). A more pre-
cise definition of learning is given under the Hews“The transformation
process”.

Learning in an institutional setting

Here, the institution of school is understood aforanal learning setting.
Formal in this sense does not mean a traditiongl twaeach; instead it is
used to indicate that the setting is designeddarning. Schooling has spe-
cific organizing principles that have been devetbpeer time. These can be
pronounced norms written in for example the Edocathct, curriculum
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objectives or the “rules of order” of the individudass. Interpretations of
the history of the school and people that constitbhe school in the educa-
tional discourse, such as policy makers, politisiand head teachers, also
contribute to exercise power (Foucault, 1982) byremor less unspoken
norms, such as where the pupils and the teachersugposed to sit, how to
address one another, what to wear and so on. Hneeleis understood by
considering the environment she or he encounteosdfi-Hultman, 2004)
and norms regulate pupils’ actions in telling thieov it is possible to create
meaning and learn in school. Of course pupils hheepossibility to ques-
tion the norms, break the expectations and debigin twnpaths of learning
(Selander & Rostvall, 2008:25; Selander, 2008a:&0mmunication in a
formal learning setting can be viewed as differiea communication in
less formal settings. To mention an example, teacheschool often ask
guestions they know the answer to and pupils avaya aware that every-
thing they do will be compared to school norms @urse objectives. Such
framing aspects influence what kinds of meaningsba&ing offered and who
gets the preferential right to interpretation gties (Selander, 2008a).

Learning in an extended digital environment

A medium, such as the computer is, in this thesignderstood as a means
for dissemination in which different modes, suchead, images, sound and
colours can be used. Digital learning resourcesbeadescribed as mediat-
ing tools (Salj6, 2000) and cultural resources tblilow and foster social
change while being shaped by them (Kress, 201@)jtdbiearning resources
facilitate a multiplicity of modes such as film, &ge and sound. They make
a lot of information sources of text, sound andgmaccessible and they
offer tools to work on existing and/or design nepresentations. Informa-
tion in digital learning resources has a rhizomatraicture — branches that
are intertwined with different possible readinghga{Selander, 2009). A
rhizomehas no beginning or end (Dahlberg & Bloch, 200@®8jeuze &
Guattari, 1999:25), just like the Internet, and pgtenomena of hypertexts
contribute to the rhizomatic structure by faciiitgt links between texts,
permitting the learner to enter into an entirelynelation with an infinite
number of other information sources on the Inte(iKeess, 2003), only by
clicking on a small symbol.

Communication and learning with digital learningoarces are here re-
ferred to adligital interface interactionThe interface is understood as the
link between the users working by the computertardcomputer’s software
or hardware. In the digital interface, a person pake aninput such as
pressing keys on the keyboard or by inserting aligihotos via a USB port.
The computer can present information by making@aputsuch as an image
on the screen or a beep sound as a result of teerpe input. People do not
only interact with the digital learning resourcetie physical digital inter-
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face, they also interact with peers, online-comstactd teachers as well. In
this thesis the digital interface is for that reasxtended to include every-
thing in and around the digital interface of impmte for pupils’ interac-

tions and learning.

Background to a design theoretical perspective on
learning

Social semiotic multimodal concepts are used toetstdnd and analyse
pupils’ interface interactions. To be able to umsteend what goes on in the
social interaction between the pupils on a deepellas well, answers are
searched for by exploring and testing conceptstlamaghts from other theo-
ries. According to Jewitt (2008b) a variety of diines and approaches can
be used to explore the multimodal landscape. Nevir@mments carry new
problems and so new theories can be developedwe spcoming problems
(Kress, 2010). Digitalized learning cannot build theories about learning
that are founded in analogue environments (Krokkm2011). Kress and
other multimodal theoreticians are at the momegiagead in introducing a
social semiotic theory of multimodality (Kress, 208). This perspective has
many features and thoughts in common with a deigoretical perspective
on learning — oDesigns for Learning- that is being developed in the re-
search group obDidaktikDesignheaded by Staffan Selander at Stockholm
University. There are many design theories thasgmedifferent approaches
to how people design their environment. Designd &arning is a perspec-
tive that focuses on theansformation proceswith concepts that can facili-
tate analysis of learning in different degreesoofrfal context such as educa-
tion. Designs for Learning offers tools for studyipupils in the Social Sci-
ence classroom and it is used in this thesis tenstand and to try to ex-
plain, for example, how pupils learn and how thegatiate their identities
in the digital interface. The design theoreticatspective on learning has
developed through two significant aspects:

To begin with, the design theoretical perspectindearning has been de-
veloped to meet and embrace the changes in saxsetiie conditions for
learning change with the changes of society. Iriotd meet the demands of
a post-modern society, it is no longer obvious hearning in the Swedish
school shall be organized. Guidelines or schoomsodo not tell teachers
about what specific teaching material to use, hosiaasroom shall be fur-
nished, how computers shall be used or how largegtbups or classes shall
be. Head teachers, teachers and other school petsme supposed to make
these choices themselves; as a result they are astforming the school of
today (Selander, 2009).
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The other aspect is that pupils are also activieriming the school. Pu-
pils are supposed to take a larger responsibitityttieir own school work.
According to the Swedish Education Rdhe school is supposed to promote
pupils development into.:.responsible human beings and members of the
community.” (Skolverket, 1985) and in the Swedish curriculunspecial
section deals with theResponsibility and influence of pupil¢Skolverket,
2006a). Pupils already in preschool class, at geed six, are made aware
of their own capabilities and needs througtividual development plafts
(Myndigheten for skolutveckling, 2009) and writt@pinions/assessments on
their knowledge and learning. These are some ofdhsons for pupils act-
ing from a different agency in the school todayevdagency(Kress et al.,
2001) here refers to the pupil’s participation apdce of actiof(Selander &
Kress, 2010:99) and their role in meaning-makirgmtt & Kress, 2003).
Pupils actively orient themselves by means of aibks resources, which
influences communication as well as what partshefgubject stand out as
interesting to engage in. They form their ovearning paths(Selander,
2009:24).

The perspective Designs for Learning is built toetminese new condi-
tions. It provides with a set of conceptions thakes it possible to describe,
analyse and understand pupils’ interactions andhingamaking, as visual-
ized in action. The perspective elaborates the nstateding of learning on
the basis of peoples’ meaning-making activitiesinitdifferent institutional
framings (Selander, 2009), and it elaborates howplee on the basis of
choices of modes and media, transform and fornr then knowledge (Se-
lander, 2008a). This perspective offers a posgiii understand the ongo-
ing and multimodal interface interaction in the émepl material that is
analysed in this thesis. This design theoreticedgmextive on learning has, in
fact, developed during the same time period asthigisis. The first didactic
design thoughts sprung from discussions that aroghe research project
“Digital learning resources and learning desigrugeges — a user’s perspec-
tive”, which my research material is part of, ahdge concepts have since
transformed along with this study.

Design

According to Kress (2010), design is at issue & shaping of all environ-
ments of communication and therefore also for $oeiations and interac-
tion in the digital school setting. In the empitighase of this study, | no-
ticed that the school is constantly being integuleind transferred to the

% There is a new Swedish Education Act (2010:809fr@m July 1, 2011.
28 UP (individuella utvecklingsplaner).
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municipal/school/subject/class/pupil special praisites’. As a conse-

guence the school is designed by, for exampleh&Facand pupils. Ideally
the design is prospective (Kress, 2010), as itaedp to demands in the
school setting that are constantly new.

From a design theoretical perspective there ametlinderstandings of
the design concept (Selander & Rostvall, 2008:Zhg first understanding
embraces the learners’ design of her or his legrilihe second understand-
ing focuses on the framing of the learning, inahgdfor example the pro-
ducer of the digital learning resource and theheacThe third understand-
ing of design refers to an approach to the analykiearning processes in
certain conditions. The third understanding hasvaaice for methodological
issues and will be discussed in the subsequentoahelitgical part of this
thesis, whereas the first two will be discussedwel

Selander & Kress (2010) discuss two aspects ofjdeBiesign in learn-
ing andDesign for learningThese two will be presented here.

Design in learning

One understanding of design is referred to as thElg paths of learning
(Selander, 2008a; Selander, 2009) and answerswoplipils create their
own learning in relation to the conditions of tle@rning situation. Selander
& Kress (2010:97ff) describe this &esign in learningand highlight the
learners’ transforming and forming processes. Thisewed as the primary
aspect of design in this thesis. At the beginnihthe pupil’'s path of learn-
ing the setting has more or less articulated objestsuch as that the pupils
are asked to make a film about their day at thesgneo). Design, in this
aspect, starts with the pupil’s imagining of thenfation Guch as that they
want to show their parents the things they likedan the preschool room
an acknowledgement of the resources at hand thatbmaised to perform
the formation & digital camera and a stationary computer for epé)) an
understanding of the object that is to be workedsuech as digital photos
and how they can be transferred to the computerthed manipulategd an
understanding of the school settings social comitiSsuch as knowing what
is acceptable to document with a digital camera amat is nof, and
knowledge of the pupils own capacitiesu¢h as knowing how to use the
camera and the image prograufcf. Kress, 2010:136).

Pupils’ learning is understood as a trajectory ighgnaking, designing
activities within a framing. They learn multimodalfor example by saying
a word at the same time as pointing with a fingendtice details in an im-
age displayed on a computer screen, or by finisaisgoken sentence with a
sound, a gesture or by clicking a button on a digiamera. Digital informa-

27 This is explained in Kjallander & Selander (2008 4" article in this thesis.
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tion sources have brought along a power shift ftbentext and the producer
to the readét. A traditional text in a text book implies a fixeglading path.

Web pages, on the other hand, imply an open reguiitly where the pupil
chooses what and how to engage in, and how to ai@vigetween the im-
ages, texts, links, icons, symbols and animatioasgnted. Digital learning
resources are hence more open to different uses¢kee03).

Design for learning

The second aspect of design has to do with theitbonsl for learning,
bringing to the fore the question about how modes$ media are arranged
for learning. Here design has to do with the fragniri the interaction that
goes on in the digital school setting and incluttesproducer of the digital
learning resource or the web page. This kind ofeustdnding of design is
described aPesign for learningoy Selander & Kress (2010:67ff) and high-
lights the three conceptiaming, forms for representatioand knowledge
practices

This study is interested in how the users (teacher$ pupils) design
modes and media for learning by means of digitafrimg resources in a
situated education ad@rchestrationis a notion that can be used in this the-
sis to describe the process of how the teachecerding to her or his inter-
est — selects and assembles the material whicivés @ shape through the
process of design (Kress, 2010:162) and which eavidwed as a matter of
choices in relation to a specific setting or coht@&ess & van Leeuwen,
2001). The teacher is thus a didactic designernHsf#rensen, et al., 2010;
Selander, 2008a). The teacher’s interest in, asdsament of, the pupil’'s
learning establishes interaction in the classroeiting as the pupil inter-
prets the teacher’s interest as something to tetkenaon, which leads her or
him into a process of meaning-making. She or hensegansforming and
forming information. | view design in this perspeetas prospective in that
the teacher does not only implement conventiorgillgn practices, but also
interprets governmental documents and creates tpptes for pupils’
meaning-making and learning (Kress, 2010). Didadtsign starts in the
classroom with the teacher’s imagining of the tdsiowledge of both the
resources available to perform the task and knayeexd the pupils and their
capacities. This aspect of design enables me td pat and understand how
teaching and learning activities are outlined aod the teacher organizes
learning, by means of, for example, the resouittasare being offered, how
the subject matter is negotiated and how pupilatiimg is embraced and
assessed. As pupils’ interaction, meaning-makind Earning is my re-

2 This is aligned in the thesis’ focus on pupilgmesentation instead of reception.
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search topic this aspect of design is mainly amalyin the empirical mate-
rial representing teacher’s interventions and assest actions.

The design process

To sum up, the concept of design is referred tthadransformation process
where pupils and teachers act as didactic designergeraction with each

other and different resources. This is made dudnthematic sequence
where pupils and teachers choose between setsnibtae resources when

bringing modes and media together in order to ssretheir understanding
of something, or to direct focus and attentioncamathing. The pupils repre-
sent their understanding in physical products, sagHilms and texts, but
also in, for example, utterances, gestures andtiagign of identities. The

process involves several strategic options madehdyeacher and the pupil
in order to, in different modes, lead the partigiggafocus of attention in a

specific direction that is intended to satisfy lerhis interest (Kempe &

West, 2010; Selander & Rostvall, 2008). From tlesspective representa-
tion is highlighted instead of reception, somethihgt has been rather un-
common in research on digital learning environmekmsorder to visualise

this approach a model, which will be presented reag been designed.

Learning Design Sequence — LDS

Along with the development of the design theorétrspective on learn-
ing, a representation to visualise it has been Idped within the research
group of DidaktikDesign. The representation is adeiacalled a Learning
Design Sequence — LDS.
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The rest of this theoretical chapter describesdisalisses concepts from the
LDS model, since these are central to how the éoapimaterial of this the-
sis has been gathered, analysed and understo@av tings need to be said
about the Learning Design Sequence model beforehand

The model serves as a framework for the empirictenal, providing an
image of how learning in school can be organizdt hodel suggests that
there are outlines for learning in the setting ibutoes not say what these
outlines are. A LDS represents a sequence of legufdllowing from the
teacher’s introduction of the subject area all way to the evaluation and
assessment of the same area. A Learning DesigneBegun school can
consist of everything from a few hours to severakks. To name one ex-
ample, one of the LDSs studied in this thesis @issdf two occasions
where three preschool children are designing tbein digital film about
their preschool day. They document their presclsaatvironment by means
of a digital camera, they make a digital film odittiee photos and they add
speech to it. In another LDS, pupils in year savss more than ten weeks to
make a film about their own fears. They searchriformation on the Inter-
net, write manuscripts, interview municipal stafidathey act out different
roles in front of the video camera. Although theg gery different to each
other, these two LDSs embrace the same kind ofilegmactivities, such as
transforming and forming, teacher’s interventiorepresentations and as-
sessment. These learning activities can, by meatieeanodel, be studied,
explained, discussed and analysed. This reveaishted DS-model is used
for analysis of empirical material. How this is piiise will be discussed in
the methods part of the thesis.

Modes

Social semiotics deals with signs as means for mganaking in commu-
nication and representation. sign is when a semiotic resource is used for
communicative purposes (van Leeuwen, 2005:285) sischodding one’s
head to show approval or making a tick on a toisliotd indicate that some-
thing has been done. Sign making is seen as al smtiaty, where people
are motivated to use signs to combine content and fo carry meaning.
Sign-making both expresses and sets conditions nieaning-making
(Kempe & West, 2010). From this perspective, megimraking comes
about in a transformation process (Selander, 200@n signs are brought
together to form meaningful entities. This transfation is made in relation
to the sign-maker’s motives and interests. A si@n lce seen as the conjunc-
tion between form and meaning (Kress, 2010) inréatecontext or situa-
tion. Signs can be explained as follows:
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"In a sign something to be meant is brought togetieh a
form which can mean it; that is, which can carrg axpress
that meaning.” (Kress, 2010:108).

A sign can be regarded as motivated when form amieat are combined
(Kress, 2003; 2010) or when it is apparent why ecsp sign is used to ex-
press some kind aheaning(van Leeuwen, 2005:281, 285). Signs can be
articulated inwardly, as when a pupil is interprgtand trying to understand
the meaning of a diagram found on the Internepuiwardly, as when the
pupil writes a text based on the numbers in thgrdia (cf. examples in
Kress, 2003:37). Sometimes this process is reféaed if the pupil creates
meaning in two roundsnwardly and outwardly (Kress, 2010:108). This
thesis only concerns signs made outwardly. Sigasttasught to be organ-
ized in different modes. The notion of mode carekglained as a means for
making representations:

“Mode is a socially shaped and culturally given #in re-
source for making meaning.” (Kress, 2010:79).

From a social semiotic perspective, modes are itbestias resources that
have been historically, culturally and socially feed and organized for
communication (Kress, 2003). They have been deeelops sets of re-
sources for making signs (Jewitt, 2006). As represkby the LDS model,
the setting is crucial for understanding pupilstenactions and meaning-
making in this study. As modes are the resultstittorical and social shap-
ing of materials chosen for representation (Kr@g€f)3), the mode of, for
example, reaching one’s hand up in the air meamegong very specific in
a school setting. The same mode can also meanetifféhings depending
on in what transformation unit the mode is maddsiRg a hand in the pri-
mary transformation unit is most likely made to gelp, whereas in the
secondary transformation unit the same thing niigha call to get approval
for a representation or to pass a comment on aspexaresentation. Modes
that are almost always present in the interactetwéen pupils in the class-
room setting are for example gestures, texts, [f@sigressions, sounds and
speech.

As pupils are using digital learning resourceshis study, a wide reper-
toire of representational and communicative modes raade available
(Jewitt, 2006) such as colours, letters, imagessienunotes, words, layout,
music and sound effects (Kress, 2003; Lindstrafd62 Selander, 2008b).
Different modes offer quite different potentials fmeaning-making. In the
mode of writing signs, bold letters, exclamatiognsi and coloured letters
can be used to create meaning, whereas intongtduses and volume can
be used to create meaning in the mode of speeas$k2010). Modes on
the computer screen can be designed to draw attetttidifferent layers of
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meaning and different modes can mean differentgthimo mention one
example, images are often used to highlight patterolours to direct atten-
tion and sounds to give warnings or create a dpeaifmnosphere (Jewitt,
2006).

Different modes hold different possibilities fornsmunication of mean-
ing (Kress & van Leeuwen, 2001; Selander & Rosp008). Here modes
are viewed as being equally important for meaniradmg and learning, but
they are not equally important all the time (Kre2303). Instead they com-
plete each other in situations which are for tleatson considered multimo-
dal. Modes contribute to making meaning in différamys inmultimodal
ensemblegKress, 2010:93). Kress means that modes havereliff “takes”
on the world and this makes ontological and epistegical issues present
(Kress, 2010). | understand this to mean that aenedch as image, has a
distinctive take on the world other than, for exéanphe mode of writing.
The mode of image presents all its elements simedtasly by the logic of
space and is not organized according to the lofgtav®. Hence, a pupil is
less likely to present an image in a chronologstgle than, for example, if
she or he would write a narrative. | understandréiation between mode
and meaning as lying in how different modes areuameously arranged in
multimodal ensembles (Kress, 2010). Therefore 1sdadying modes as a
key to understanding meaning-making and learning.

Affordances

From a design theoretical perspective learnindudied as a series of sign-
making activities where semiotic resources are Usedepresentation of
understanding and knowledge. These sign-makingitesi are present dur-
ing the whole LDS. Different semiotic resourceseofflifferent possibilities
for meaning-making and there are always choicesiatie in an activity.
There is not just one meaning but many possiblenmga. The analysis
focus from this perspective is on the potentiald Bmitations each mode
has for communication. A notion that embraces thigsoning is “affor-
dance” (Kress, 2009; Kress & van Leeuwen, 1996ar8kdr & Kress, 2010),
which Selander & Svardemo-Aberg, define as;

“The semiotic potential/limitation for representatithat is to
be found in a mode.” (Selander & Svérdemo-Aberg,
2009:250, my translation.)

According to Gibson (1979), an affordance is a ityalf an object, or a
physical environment, that allows people to tak&éoac Affordances are
understood here as the potential uses of a resodifterent modes offer
different potentials and impose different limitatsofor meaning-making.
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These can be both material and social possibilitresinfluence how pupils
make meaning (Kress, 2010). Modes, such as spegthvidting, are con-
venient to use to name things, whereas the moaeagfe is more often used
to illustrate. A mode such as gesture can be useddct things, whereas a
mode such as screen layout is often used to guigpits in the digital inter-
face (Kress, 2010). A mode’s affordances can benstood as inherent in
the mode or object (c.f. the way informatics usesterm affordance where
it is seen more as a technical function), but larsthnd affordances as being
culturally and socially constructed over time, httimes dependent on the
social situation and the participators.

Affordances can be described ateaning potentials(van Leeuwen,
2005:5) that have been designed into an objectiheuterm affordance can
also embrace meanings that have not yet been reedg(van Leeuwen,
2005). Different pupils recognize and comprehenifiedint affordances,
which they explore and make use of. What the pupid®gnise as an affor-
dance in a specific mode depends on the pupilsis)arterests and the spe-
cific situation at hand (van Leeuwen, 2005). Hewelv interest as being a
question of what the pupils choose to focus onaift be driven by pleasure,
but it can just as well be that they are interestetbllowing the teacher’s
instructions. Things like purpose and institutiopatterns, represented in the
LDS model as a framework for the transformationtsjrare thus carefully
considered in this thesis.

Prompts

Modes offered by the digital learning resource iimaplve hardware as well
as software affordances (Kress, 2010). Affordanéeis,example, can be
highlighted icons on the screen or symbols on thi#ohs of a digital cam-
era. Affordances can also be red underlining irex¢ bn the computer
screen, indicating incorrectly spelled words. Insagad animations in Clip
Art and layout suggestions in Word Art are othesigieed affordances in the
software’s modes. This leads on to the notion efpftompt:

“At all times communication is a response to a fppt’...”
(Kress, 2010: 32).

A prompt can be seen as an invitation to interactiaunderstand the crucial
difference between an affordance and a prompt tidtepeople are encour-
aged to answer back or respond to the prompt. Conuaion is the issue
and a prompt directs someone’s attention to somgtif potential prompt

can be when one pupil makes a suggestion to anothibe prompt could be
a teacher intervention, where the teacher poinsomiething on the screen.
As perception is selective as well as being culurand socially condi-
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tioned (Selander & Kress, 2010), a prompt is noted into a prompt until
the learner interprets the gaze, the comment ocliaage of body position
in the specific situation as a trigger to some sdraction (Kress, 2010).
Power plays a decisive role when communicatiomaméd by the setting of
an institution, such as a school, and one can assat pupils are likely to
appreciate and respond to teacher's prompts. Tipd'p@ction, in many

educational situations, is to follow the teachegguest.

Digital learning resources almost demand interdgtlwy giving prompts.
Pupils are encouraged to “write back” to the pradscof the information
sources used in education such as, for examplgspbdouTube, Facebook
and Wikipedia. As the criterion of a prompt is nisat it is meant to be a
prompt but that it becomes a prompt when the learoices it as a prompt,
| assume that a digital learning resource can gdtgential prompts. These
prompts can have a didactic function in the leayrsituation.Salience(van
Leeuwen, 2005:284) is in this context a notion et help to explain the
phenomenon of how something in a representatiperiseived as a prompt:

“It creates difference between the elements of mpmsition
in terms of the degree to which they attract tleaver's atten-
tion.”

If a pupil is viewing a website where a colourfairaation suddenly pops up
on the screen, this animation can be consideredlast — as important and
prominent in the website composition — to the pudibvement, size, colour
contrast or specific cultural factors, such asappearance of a human figure
can matter to how salient a sign is (van Leeuw805® The pupil can make
meaning from the animation a second move in a unit of dialog(ean
Leeuwen, 2005:283) such as laughing at the animaticclicking at it with
the mouse. Prompts and salience are decisivegapids interaction, mean-
ing-making and learning

Transformation process

Learning is in this study understood as a socgl-shaking activity. Learn-
ing is the result of a person’s transformative gregaent with something that
she or he notices that leads to a transformatiothenfperson’s semiotic or
conceptual resources (Kress, 2010). Selander (28p%tescribes learning
as:

“...an increased ability to engage in a social domaira
meaningful way.”
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More specifically, learning can be defined as amaased ability to use and
elaborate an established set of signs within aitedomain in a meaningful
way (Selander, 2009). In the digital school seftliearning can sometimes
be confused with plucking information from the eowiment (Kress, 2010),
but this thesis understands learning as a lot rizne just being able to pre-
sent some facts about something. Knowledge inthigisis can be described
as the ability to engage in a subject interfacerattion in the school setting
in a meaningful way (Selander, 2009).

Pupils learn about the world and design their oearding paths in the
transformation proces¢Selander, 2009:21). The transformation process
perhaps the most crucial concept in the designréfieal perspective on
learning and it has a central position in the LD&el. As seen in the pri-
mary transformation unit of the LDS, pupils chodsetween different
modes, media, material and tools to create a mganaking process
whereby they transform existing representationthefworld and form rep-
resentations on their own (Selander, 2008a). Thenamicational condi-
tions for a situation where pupils transform andrfpi.e. design their learn-
ing is interesting to investigate from a designotieéical perspective to be
able to understand how these conditions influeneammg-making and
learning.

The pupil’s interest focuses her or his attentionmnat becomes the aim
of the situation, which [, for that reason, undamnst as acurricular prompt
(Kress, 2010:174) in the specific LDS. The pupibases, for example, if an
image on the screen, a sound or a question posékebteacher is turned
into a prompt, which the pupil then chooses whetedt how to engage
with. The pupil transforms different semiotic resms available in the situa-
tion and gives form to her or his own understandiygmeans of them
(Kress, 2003; Selander, 2009). From this perspecpupils are viewed as
active (even if just listening or watching); actiag producers rather than
consumers. Interest becomes what the pupil chdosesgage in. Here in-
teraction in the extended digital interface is ustid as selection-driven,
reminiscent of navigation (Kress, 2010) and yeiragawer plays a decisive
role, which means that the pupil’s interest in maityations is to please the
teacher in order to be assessed well.

The transformation process in the primary transédrom unit of the LDS
involves changes. Not only is the material thabeshg worked on changed
into something new, the resources or tools thabaireg used are changed as
well. The pupil too is changed by her or his exgeces. Each of these
changes produces meaning and is described by Ksabe:

..."attention to an aspect of the social world; erayagnt
with it in transformative action; which constantgmakes my
inner resources; and in that, changes my potefatiaiuture
action in and on the world.” (Kress, 2010:14).
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Pupil's change is here understood by the notiotrasfsformationwhich is
explained as:

“...changing a representation by redesigning it byanseof
different modes.” (Selander & Svardemo-Aberg, 2069;
my translation.).

The pupil’'s meaning-making changes through therdemng of the ele-
ments in a text or an image, for example, as tip#l giengaging with it. A
pupil can choose to read and take notes on sonte plaa text and while
doing so she or he changes the ordering in the@geraent forming the text
into her or his ownTransformationas such is done within the same mode
(Kress, 2010:129). How independently the transfoionas depends, among
other things, on the institutional framing and teacher’s interventions as
represented in the LDS model. When pupils engadh thie multimodal
information they change it — sometimes more so,edones less so. A text
copied from the Internet can be altered by pupilsvord. Pupils can redes-
ign a digital photo in Photoshop or record a soeifieict based on something
in a film. Transformation can be understood from pioint of view of indi-
vidual interest (Kress, 2010), since the pupilsod@owhat material to en-
gage with. Multimodal texts, as presented on theriet, offer different
“filters” for understanding. These texts offer npatentials for engagement
with the information as pupils can enter this fyealesigning their own
learning path while transforming the text, pictoreother piece of informa-
tion. Pupils use existing material to make a sigt ia this process the mate-
rial is transformed to fit the new context. As axample, a text from
Wikipedia on the Internet can be changed while @ilmngages with it. Hy-
pertext itself suggests that pupils reconstructétewnhile reading it (Jewitt,
2006).

In different ways, pupils can design their knowledg the same mode —
this, as discussed earlier, is called transformatBut as contemporary me-
dia used by pupils in this study makes a wide teperof representational
and communicative modes available (Jewitt, 2006pjlp can also choose to
make use of another mode to make meaning — thislied transduction
(Kress, 2010:188). Information is presented to lgupi different colours,
images, movements, texts and sound effects. Diffemdes at the com-
puter screen, for example, can be equivalent, cemmghtary or even contra-
dictory, which results in pupils transforming thigormation to be able to
make their own meaning (Jewitt, 2006) and transdythie information into
a different mode. Transduction occurs for examphenva pupil draws a
picture out of a story he or she has been toldake® a film based on a writ-
ten conversation on Facebook. Transduction is eotlgh, yet common and
constant process in meaning-making, where measidgaigged across from
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one mode to another, meaning that the logic is@baiiKress, 2010). Trans-
forming, transduction and forming are woven togeihehe transformation
process in the primary and secondary transformaiioinof the LDS.

Representation is part of communication and intevaclt is a meaning-
making social activity where the pupil somehow dasiher or his under-
standing of a subject, but it only shows a subthbw pupils understand the
subject. The subset has been selected by meahs piipil's own interest in
the specific situation. The meanitite pupil expresses with a representation
is only a subset of the original image, event oenm@mena represented
(Kress & van Leeuwen, 2001). Representations show pupils relate to
the subject and what they think is worthwhile tencounicate. To choose a
form is also to choose content, and the pupil @shg what he/she under-
stands by showingow he/she understands it (Selander, 2009:27). A repre
sentation occurs in the space between what thé glogady understands and
the material that is being worked on. The represamt tells us how this
experience is interpreted, what is thought to ber@sting and relevant and
what aspects are considered to be focal (Sela2@68). Learning can be
visualized in pupils’ representations, such asheirtway of speaking, their
actions and choices, images, texts, PowerPoingptasons, films and their
negotiation of identities. This kind of represeimiatoccurs throughout the
whole of the LDS, although in the secondary tramsédion unit pupils are
more focused on some kind of a physical representat product, such as a
text, a PowerPoint or a film.

Assessment of signs of learning

Pupils’ learning can be seen in representationstlaggk representations are
always somehow assessed — teaching and learningtda@ separated from
assessment (Lundahl, 2009). Communication in acddc®iting has different
inherent aspects of exercise control, as visualizettie LDS model where
recognition and assessment frames the transformptimcess. Power is ex-
pressed in different modes in the digital interfatteraction, both between
pupils and between pupils and teachers in, for pi@nteacher interven-
tions. The teacher can exercise power in assessamngahs by modes such
as being silent when looking at a representatigrirdwning before answer-
ing a question or by asking a rhetorical questipalass.

In the setting of the LDS the teacher sets up c¢immdi for the pupils’
learning and influences them to focus on certaingth by giving them
prompts that they choose, or choose not, to respmn8uch didactic proc-
esses include a framing that in this study meaas ghpils make (and are
supposed to make) meaning in the specified knowlatigmain of Social
Science. Meaning-making occurs all the time, buttmMs recognized as
learning in the setting is not independent from phecesses of assessment
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(Selander, 2009). This will also be revealed i thiesis. Pupils’ meaning-
making can, but does not have to, be in line withdurriculum or the mean-
ing-making their teacher intends and is striving fchis is embraced by the
notion ofpurposein the LDS model.

What the pupil does in school is assessed by &¢eat theteacher’s in-
terventions- where the teacher for example comments on tp#'pwork —
or by grades. Learning is related to what the poigkents in different semi-
otic systems, such as their own photos or drawiogd, expressions, sighs
and body movements. From a design theoretical petise the assessment
of learning can be described as:

“understanding signs of learning, as shown by diffié com-
municative modes” (Bjérklund Boistrup & Selande€d02:2).

Assessment actions can be understood as beingtfeenzand summative —
although there is no need to polarize them (New260y). Instead formative
assessment can have summative aspects and vi@e Fersnative assess-
ment is here understood as frequent, interactiegviantions of pupils’ signs
of learning while the pupils are transforming awodnfing their representa-
tions, primarily during the primary transformatiamit of the LDS. The
teacher assesses small units of representatidreofdt yet finished product
to identify the pupils’ learning needs and supgbdir learning (Black &
Wiliam, 1998; Selander & Svardemo-Aberg, 2009). Wipepils are form-
ing their representations this is a matter of dghle design (cf. Kress et al.,
2001). A recent thesis (Bjorklund Boistrup, 201@1169) with in part a
design theoretical perspective concludes with fliscourses on classroom
assessment, based on work by Foucault (2002). Sdrttee reasoning of
these discourses can also be valid for assessmenSocial Science class-
room in a digital learning environment. The firssaburse is calledo it
quick and do it rightAssessment actions here are characterized bpdekd
from the teacher to the pupil. Questions are clp8este are no follow-up-
guestions, guidance or challenging. The focus ishentask. Teachers and
pupils interact by short utterances about whataoext, rather than what to
learn next. The second discourse is callslything goesAssessment ac-
tions are characterised by feedback where the siases focus is on the
task, rather than on the process. Feedback is ynfaorh the teacher to the
pupil, but the pupil is encouraged to contributéhi® discussion. The teacher
is active in the assessment action, but can akeoda a passive role, leaving
indifferences in the pupils’ representations uniemgled. The third discourse
is calledAnything can be up for a discussidthere the focus is on the proc-
ess and teachers and pupils interact in both drectwith the teacher’s
guestions often being open. The last discoursealiedcReasoning takes
time. As the name suggest, pupils and teachers are dntitree act of as-
sessment for longer periods of time. Pupils areoeraged towards new
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learning with an emphasis on, for example, proces$énquiring/problem-
solving, reasoning/arguing and defining/describing.

As the pupils enter the secondary transformatidhafrthe LDS they are
getting closer to the final product — i.e. the tasthe presentation in class —
the character of assessment gets more and moreaivanfocusing on the
pupils’ representations. Here this kind of asses$me understood as
planned by the teacher. It is used in order taeelhat has been presented
in the setting to what has become a part of thel’pumowledge. It em-
braces the whole learning process as well as ti& firoduct. Summative
assessment is understood here as oral or writeetbhéek and also as grades.
Criteria corresponding to different levels are amown approach in assess-
ment internationally. These levels tend to begia abvice level and end at
an expert level (Lindstrdm, 2002). The novice legehbout answering sim-
ple tasks, supported by the teacher, and doing thieatacher asks for. The
expert level, on the other hand, is about engagingpmplicated problems
with self-confidence. Here pupils work independgnfind new problems to
solve, search for models and motivate their cho{¢é&sdstrom, 2002). If
curriculum objectives and grade criteria are defimed explained at the
beginning of a LDS, they can be used by the teaafex tool for a summa-
tive assessment of the pupils. Part of the assesqmbich can also be re-
ferred to as valuation) is the concept of evalumefid. Forsberg & Lindberg,
2010), by which pupils are encouraged to meta-cefied discuss their own
experiences, engagement and learning in the suéjeet — before, during
and after the learning process.

Positioning

The concept of identity will be discussed here emrling, from a design
theoretical perspective, involves a change or @ldewment of identities in a
social context (Kress, 2010; Selander, 2008a).n8ela& Aamotsbakken
refer to Fuglerud & Hylland Eriksen (2007) and Rino (1994) and describe
identity work as a matter of subject positioning:

“...identity is not a fixed quality but a relationabncept; nei-
ther the “individual subject”, nor “identity” or tdture” are
seen as given or as the point of departure foryaisalbut
rather the result of social interactions, negaiiziand power
relations.” (Selander & Aamotsbakken, 2009:13).

A crucial assumption in my study is that a childstibie understood by con-
sidering the environment where she or he acts fiseexample Bauman,
1991; Butler, 1999; Lyotard, 1984). Children’s itiges, behaviour and
actions are interwoven with different educatioredtings and situations. The
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educational setting and the pedagogic realizatiwasin this thesis, viewed
as decisive for pupils’ identity-making (Nordin-Huan, 2004). Identity,
from my perspective, is an ongoing and formativecpss in which pupils
constantly interpret, negotiate and try out différeentities (Selander &
Aamotsbakken, 2009). Society’s views on what alpg@nd shall do play a
decisive role as pupils constitute their identit{®ordin-Hultman, 2004).
The pupil's identity is transformed and formed osed over again in her or
his own actions (Butler, 1999) during the LDS. Htwe pupils position
themselves in the classroom is of importance feir tiheaning-making and
learning, as their identity affects how they engagthe multimodal ensem-
ble (Kress, 2010:161). In this thesis, pupils’ negagia of identities is espe-
cially interesting, since pupils are given yet &eotarena, platform or di-
mension to act upon in the extended digital intefas they are using digital
learning resources and the Internet (cf. Moinid@Q& Shaffer, 2006 Mul-
tiple identities(Davies, 2003:17) here take on another meaningypis can
act from one identity offline in the classroom asichultaneously from a
different one online on the Internet or playingoanputer game.

Recap of theory and link to methodology

This chapter has introduced central concepts wilubed to understand pu-
pils’ interactions, meaning-making and learningttie digital interface in
Social Science. Concepts from theoretical fieldshsas social semiotics,
and multimodality have been discussed in orderstabdish (and elaborate
on) a design theoretical perspective on learningcofding to Jewitt
(2008b), multimodality refers to a field of applicas, rather than a theory.
The next chapter will show how the theoretical apphes, mentioned in
this chapter, have been applied in analysis. Aesgtation — the Learning
Design Sequence model — of the design theoretaadiderations has been
introduced and explained and the following chapirfurther develop how
the LDS model is used as a tool for collection andlysis of multimodal
empirical material in a formal learning setting.

Conceptual tools for analysis

A multimodal design theoretical perspective offe@nceptual tools for
studying digital interface interactions in, for exale, a classroom. By
means of analysing interaction an attempt is madenterstand learning by
placing a grid of theoretical concepts over the ieicgd material. The main
conceptual tools for analysis that are used tordescanalyse and under-
stand learning in this thesis amode, affordance, forming/transforming,
group climate, choice, interest, interpretation,eagy, teacher’s interven-
tion, representation, signs of learning, formatamed summative assessment,
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identity and didactic designMost of these concepts have been thoroughly
introduced above and will now be discussed in gdnier the following
chapter, as well as more in detail in the summaéseach article.
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5. Methods of multimodal design theoretical
perspectives on learning

This thesis will analyse and try to understand isupneaning-making and
learning in a learning situation in Social Sciemgeere pupils are using digi-
tal learning resources. In order to gather emgincaterial and to analyse
pupils’ interactions a multimodal method is used d@nhe data interpreted
from a multimodal design theoretical perspectivee Tnethod has some
features in common with ethnomethodology (Garfink€l84) and Interac-
tion Analysis, the latter of which is describediaterdisciplinary method for
the empirical investigation of interactions betwéedividuals and between
individuals and objects, such as digital learniegources, in the environ-
ment (Jordan & Henderson, 1995). Interaction Arialjyisvestigates human
activities such as verbal and nonverbal interastemwell as the use of arte-
facts and technology. My methodological approado aoes this, with the
difference being that my method is more flexiblel aakes more variables
into account, as will be described below. This ¢bapvill describe the
whole research process as transparently as pasthdechapter begins with
an introduction of what a multimodal research mdtheeans, and of the
reasons for the choice of video documentation for@xch pupils’ interac-
tions. The chapter will present, reflect on anatuss how the empirical data
used in this thesis has been constructed and adalyfie method of video
documentation is thoroughly described and portraygld empirical exam-
ples and images to enhance transparency.

Interaction is the research topic of this studyielw interaction as being
multimodal. Within the field of multimodality therare diversities in ap-
proaches regarding what method to use to collatbaalyse data (Flewitt et
al., 2009). One of the aspects highlighted in agtetheoretical multimodal
perspective is that different modes are attendadlsaneously (Kress et al.,
2001; van Leeuwen, 2005; Selander, 2009). Pupitgraction is therefore
documented byudiovisual video recordingand detailed transcriptions of
the interactions are prepared (Erickson, 2006:1@0viding potentials for
understandingnultimodal interactiongNorris, 2002:97). Norris exemplifies
how hard — or even impossible — it is to undersiateraction that involves
digital resources when focusing only on the modsp#fech. Irinteraction
Analysis speech is appraised as always important in humaraction (Jor-
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dan & Henderson, 1995:48), but in this thesis thdtimodal video material
opens up for an approach where speech is seenea®fomany modes
(Jewitt, 2009) as visual, action concentrated anguhl modes are docu-
mented simultaneously. Although my approach is imoitlal, not all modes
have been documented as there are practical diiisun “recording” sen-
sory modes such as taste, smell, feelings of paiheomateriality of objects
(Flewitt, et al., 2009). The empirical materiagathered in a school setting.
The focus of research is on interactions in theasibns where these usually
occur (Erickson, 2006), cf. situated learning (L&®/enger, 1994).

The Learning Design Sequence (LDS) model servascastral represen-
tation of the research topic and is used to orgattis chapter. The chapter
will describe how the model works as a guide faadallection and for data
analysis.

The LDS model as a guide for data collection.

The Learning Design Sequence model can be usedwdafor data collec-
tion. See the model on page 62. The model (Sela@@6Ba) is designed to
illustrate how learning can be studied in schoblwant to understand pu-
pils’ learning and meaning-making when using digigarning resources in
Social Science and the LDS guides me in colledadiaiga to be able to exam-
ine this.

First of all, the LDS model illustrates the imparta of the learning con-
text. As seen in the model the purposes and itistital norms that surround
learning are important not only to consider bubais document. Pupils’
learning is central in the model, as illustratedtiy central position of the
primary and secondary transformation units, in Whjwpils form their
learning. A lot of phenomena frame what is possiblepupils to learn in
school, such as the educational setting (i.e. hemeacher designs and or-
ganizes the learning) and the teacher’s intervantiothe learning process.
These framing phenomena are represented at spémifitions and with
specific notions in the model and attention mustplagd to these when
documenting pupils’ interactions and learning imaa. Briefly, the LDS
guides me to follow and document the learning psscand the interaction
involved, from the teacher’s introduction of a néagk or teaching unit,
through forming and transforming in the primary astondary transforma-
tion units, to the pupils presentation of the fipedducts and the summative
assessment of their work. An LDS can be two lessorssrow, all lessons
during a week or all lessons in a special subjecing a whole semester.
The LDS guides me to produce empirical materiat d@mn illustrate how
interaction occurs simultaneously in different mad&ress et al. (2001)
describes how a multimodal approach on interaatiemands methods for
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data collection that can facilitate focussing offedent modes and that can
capture the fast and complex interactions involved.

Selection and delimitations of observation milieu

If you want to use television to teach somebody ywust first teach them
how to use television, writes Eco (1979). This banapplied to digital me-
dia and digital learning resources as well (Buckarg, 2010), and this re-
lates to this study’s first delimitation. The maecustomed the pupil is to
the digital learning resource, the better this raedi information to the pupil
(Saljo, 2005). This was an underlying reason fayosing to study interac-
tion in schools defining themselves as being ahealCT development.

Teachers and pupils in this study are comparatiwaly experienced in us-
ing digital media in education and the pedagogithods are more or less
adapted to this kind of media. The schools haveesged their leading posi-
tions themselves, in interviews, on the school wels elsewhere. Some of
the schools participate in the European Networknobvative Schools —
ENIS —and have been selected as front runnersrandgthe most innova-
tive schools in Europe when it comes to using mi@tion and communica-
tion technologies (ICT) for teaching and learnimbe following are a few of

the activities the ENIS schools are engaged in:

» exchanging ICT experiences, problems and solutwitis other
schools in the network

» setting up new ICT-collaborative projects with damiEuropean
schools

e participating in important educational and techgadal seminars,
conferences and workshops

» testing and validating new educational ICT material

* supporting other schools and offering study visits

* preparing digital school presentations for semirard exhibi-
tions

« improving internal quality as suggested in the arbéng policies

» taking part in the knowledge society (http://enis.erg).

Another selection criterion was that the schootsutdhbe in the same area to
make it possible for the researcher to establigiseclrelations with the
schools. Altogether 19 schools were selected anthcted. When contact-
ing the head teacher of each school an agreementade about how many
teachers’ questionnaires to send to the respesiib®ol. The question-
naire$® involved a set of questions about teaching witlitdl learning re-

2 See teachers’ questionnaire in attachment 1.
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sources. Attached to this questionnaire was ar leftexformatiori® describ-
ing data collection methods and ethical issueso Alere directed and per-
sonally designed information letters to pupils gradents were sent Gut
Altogether about 100 questionnaires were complateti 12 of the schools
turned out to be interested in participating in greject. 10 schools were
selected; six primary/secondary schools and foyeugecondary schools.
One or two classes from most schools are includetthe material and in
some cases four different classes are includederidafrom eight classes in
five different schools has been analysed in thesith The selected material
encompasses ten teachers and hundreds of pupistudehts. 28 pupils are
included in the transcribed material in the arcleurther delimitations have
been that | elected to analyse Learning Designsi&Sexgs in Social Science.
The material includes pupils at preschool (agepGpils in the compulsory
school system (age 7-15) and first year pupilgpatu secondary school (age
16). One remedial class at a lower secondary sctam® 7-10) was also
selected. In each class a Learning Design Sequesbeen followed, from
the teacher’s introduction to the final evaluation.

Empirical data collection phase

An attempt to present the empirical data collecpbase chronologically is
in this section made, but due to that the empinieaiod lasted for several
years it is rather difficult. Another attempt isgoesent the process transpar-
ently.

Pre-conceptions and the researcher’s role in theeatdlection
phase

I have a thorough understanding of the observatidieu, as the setting |
have gathered my material in is the one | havetgpest of my life within —
the school. My pre-conceptions might have an effecthe empirical setting
and the constitution of the material. To begin withave pre-conceptions at
different levels. | have been a pupil. | have teaito become a teacher and |
have worked as a primary school teacher for seyewis. | educate teacher
students and current teachers, and | have speny gears in school re-
search. | also need to consider my role as a r&seain the educational
setting, choosing to participate actively or begagisfied with the role of a
spectator (cf. Widerberg, 2002). Although obseprajenerates few obser-
vation effects (Denzin & Lincoln, 1994) my presemcehe educational set-

30 See standard information letter in attachment 2a.
3! See directed information letter in attachment 2b.
33 See authorization form in appendix 3.
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ting probably affects the informants in some wahale chosen a level of
participation where | am a non-participating reskar who avoids interact-
ing and intervening in the interplay between pypdgital learning re-
sources and teachers. Compared to Gold’s clagsidotyy of natural ob-
servers, which includes the complete participatwe, participator observer,
the observer participator and the complete obsgtvieied to have a com-
plete observer’s role but pupils sometimes intedetith me, which forced
me to step into the role of the observer participgDenzin & Lincoln,
1994). These sequences have not been analyseomi schools, informa-
tion meetings were held with head teachers, teacbhéner educational staff
and with pupils. The informants were informed abawt research, thus my
role was most likely clear to them. The time spenthe setting before the
actual data collection has varied due to agreemeititsthe teachers. Some
of them have considered it important for their s get used to me, while
others have thought it would be out of the ordinfarythe pupils if | spent
time in class without an expressly obvious tasksdme schools | have par-
ticipated in the educational setting for as long asnsidered necessary to
gain as little observation effects as possibledeisly in the special school
class), in others | have arrived at the beginnih@m LDS and begun to
gather material immediately.

Approach of the observation milieu

In the very beginning of this study, | began tharek for schools that could
take part in the study. | documented informatioawlthe schools in files on
my computer and on sheets in a folder. The infdomasheets formed an
important basis for the initial contact with heaadhers. When the schools
were selected, initial contact was taken with #spective head teachers via
telephone and e-mail. In a few cases the head d¢eachferred me to the
ICT-pedagogues at the school and contact was esstatlwith them in such
cases. The head teachers and ICT-pedagogues Werkibthey were inter-
ested in participating in the project. Notes wexleeh from these conversa-
tions and attached to the information sheets dt salbool. The information
has been used as basis for presentations of thgiehpettings in, for ex-
ample, articles and presentations at seminars @merences.

Before the video documentation

In short, the following different empirical docuntenwvere designed, col-
lected and analysed before the phase of video dextation began:

* School information sheets
* Notes from head teacher information talks/meetings
» Teacher questionnaires

79



» Compilation of questionnaires

* Notes from teacher information meetings

* Information letters to pupils and parents

* Notes from pupil information meetings

* Authorizations to teachers, pupils and parénts

* Notes from school/class visits

* Notes from telephone planning conversations/mesgtimgth
teachers

| have only used a selection of the wealth of neteanaterial gathered;
therefore presentation of this in detail here gdurelant. These documents
have not been transcribed or analysed for othes tis@n to prepare the

video observations.

Approaches in different Learning Design Sequences

Approaches to the observation milieu have diffededending on, for exam-
ple, the age of pupils and these different appresetill be described below.
The LDSs are numbered according to the age of timlspand are not
chronologically ordered. The table illustrates wheaar and school respec-
tively the LDS empirical material has been gathened in which articles the

material has been used.

LDS | Year | School | LDS name Class Article
1 2006 | A My preschool day Preschool class 1
2 2005 | | The history about | Year two 1
me
3 2006 | A Myths about Sweden Year four 1
4 2007 | A A year Year five 3
5 2006 | D The dolphins travel | Remedial class, yeaf 1
to other countries one to four
6 2006 | A Fears and handicaps  Year seven 2
7 2005 | C Europe — the escapYear eight 2+5
to Poland
8 2006 | H Authors in the Mid- | Year one, Upper 4
dle Ages Secondary
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1. My preschool day

This LDS was observed in a school where | had biming for about a
year. | had been there about once each week amd kpe of time with
teachers in the staff room and with pupils in tateen and at breaks. In
this LDS | followed the media teacher when she smetpreschool children
at once in their preschool room. | had not metpghpils before, but it is
likely that they had seen me around the schoobcluchented four sessions
and afterwards | interviewed the observed the pugild the teacher.

2. The history about me

| was not in charge of this LDS, but | participaiadhe video documenta-
tion at the school. This was the only LDS documeérde this school and
therefore necessitated some planning work befoeeviteo documenting
process. The teacher was asked in advance about twbg were going to
work in the computer room for a whole subject aagd two of the project
members visited the school and met head teaclahee and pupils before
the documented subject area begun.

3. Myths about Sweden

This LDS was observed in a school where | had ligemg for almost two
years. | had been there about once each week amd kgps of time with
teachers in the staff room and with pupils in thateen and at breaks. The
pupils had been informed about my participation eggkarch in the LDS,
and they had filled in the authorizations and metance before | began the
video documentation.

4. A year

This LDS was observed in a school where | had ligemg for almost two
years. | had been there about once each week amd kgps of time with
teachers in the staff room and with pupils in thateen and at breaks. The
pupils had been informed about my participation eegbarch in the LDS
but | had met them just once before the day | bddaning. This was the
last LDS at the school and | had not met the pypmilsr to this, although
they had all received an information letter andaathorization that they had
filled in.

5. The dolphins travel to other countries

An initial meeting with head teacher, teachersjstamsts and recreational
pedagogue was held at the school and a rough deheds made. Since this
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LDS was filmed in a remedial class there were gimght pupils, spanning the
ages of 7 to 10. Due to the pupils’ special nedlds af the time was spent in
getting to know the children to get an idea of wimuld like to take part in
the study and so as not to intrude too much wheratitual video documen-
tation begun. | followed the pupils in differentbgects and rooms at the
school. | spent some time talking to the teacheearh occasion | was there
filming and had e-mail correspondence in between.

6. Fears — handicaps

This LDS was the first of many in the same schéasl.l was not familiar
with the school, nor with the teachers or the mydilspent a lot of time at
the school before actually starting to documemhet the head teacher, me-
dia teacher, ICT entrepreneur, Social Science &aahd pupils. | visited
many different classes and got a thorough presentahd understanding of
the school’s profile and aims. | also had some ainvith parents. Before
the LDS began, | held information meetings with ¢keess and | followed the
introduction of the subject area before | begavideo document.

7. Europe — the escape to Poland

I was not in charge of this LDS but | took parthe video documentation on
some occasions. An initial meeting was held with ttvo Social Science
teachers and they were asked to suggest a sufiabject area during the
next term. Since this school is a 1:1-school withH@T-profile the next sub-
ject area was chosen and since the teachers coeghémethis LDS, the class
was followed rather than the teacher.

8. Authors in the Middle Ages

The initial contact was taken with this school efa was actually inaugu-
rated and the whole research group was invited &udy visit at the school.
| also met the teacher a couple of times at ThekBwm Institute of Educa-
tion. We had a few meetings at the school were erewntroduced to their
pedagogic visions as well as their virtual platferrAn information meeting
with the pupils were held to before the video doentation process. A cou-
ple of meetings were held with the teachers betioeeLDS and the whole
research group was invited for a study visit atdtieool, and an information
meeting was held with the pupils before | begumideo document.
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Video observations

The video camera has allowed me to document puapilteaacher gestures,
facial expressions, positions and movements — thasvideo material is
extremely rich. The educational setting, with sdhfooniture, learning re-
sources and pupils is possible to video documemnth&rmore this approach
renders it possible to document pictures and imagasther they are pre-
sented on the computer or projector screen or élsewin the educational
setting. In addition the video camera capturesatidio aspect of the interac-
tion such as pupils’ discussions, oral presentati@ighs and laughter, as
well as the teacher’s instructions and explanatigvisile | was video docu-
menting | filled in an empirical data collectiornriic** to attach to each video
tape.

The initial plan was to document the educationdlireg from different
perspectives with three video cameras in ordereoable to thoroughly
document the visual, action concentrated and lihmaales as these differ-
ent modes express different kinds of informatioat tban be interpreted in
many different ways (Kress & van Leeuwen, 1996;aBeéér, 2009). The
first camera was to capture aspects concerningigigl learning resource,
such as screen activity, mouse clicks and buttong aligital camera, for
example. The second video camera was to documgmiis’pfacial expres-
sions, their speech, gestures and their focustehtéan. The third video
camera was supposed to provide an over-all strigifithe comprehensive
educational setting, documenting the classroomthadactivities that take
place there. Another option was to use a mirrdirant of the pupils to be
able to see their faces despite filming them froehmibd (cf. Linderoth,
2004), but due to belief that this would disturk thformants | decided not
to use a mirror. A problem that occurred almostanty in the research
process was that all pupils in a class did not harlde authorizatiofh about
agreement in participating in the project, therefonly one or sometimes
two video cameras could be used. The result ofwhis that only a selection
of the educational setting could be documentedtlaiscart was also subjec-
tively selected; what the camera registers is wimatresearcher has chosen
to see (Wartofsky, 1993).

The teachers sometimes asked me if | wanted themexample, to set
together a group of pupils for whom filming autlzation had been obtained
in order to provide the possibility of filming thefmom different angles, or if
| wanted to take the selected group of pupils 8pecial room with better
acoustics. In line with guidelines in, for exampliiscourse psychology, an
attempt has been made to base this study on rgtacalurring data (Potter,
1996) and therefore these kinds of scenarios haga hvoided, so as not to
construct educational situations that would notehavisen otherwise. The

34 See empirical data collection form in appendix 4.
35 See authorization form in appendix 3.
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empirical design has resulted in rather complexeaesh material. As a
school is a dynamic social scene, group constefiathave been flexible. If
a group of four pupils were selected and | had bagudocument their ac-
tivities at the beginning of the LDS, a pupil colddcome ill or suddenly
want to change groups. A pupil who | was not au#ear to film could
sometimes join a group, which meant that | then tkaslvitch groups to be
able to film the ongoing group interaction. The sampirical design meant
that | was keen on following the class schedulectyxas it was. | had the
intention of documenting all of the activities imetLDS but, for example, a
field trip or the absence of a teacher could chahgeschedule at the last
minute and the re-scheduled lesson might not fitsetyedule. On a few oc-
casions a teacher scheduled a new lesson, in twdgve the pupils extra
time to finish their work, and then forgot to inflorme. This empirical de-
sign means that there are many reasons for why sdrtiee LDSs are not
complete. | valued remaining as close to everyadypal life as possible in
the face of these obstacles, since the design ¢iep focuses on the form-
ing processes that pupils and teachers are usimblved in (Selander,
2009:24). Observing an educational setting that besn formed by re-
searchers would not be rational for my study, simgeintention was to
document situated learning (Lave & Wenger, 1994).

Initially the teacher was video-documented at #adise, since she or he
usually begins a lesson with an introduction orgbying information. The
teacher often communicates in a loud voice withdegtures in front of the
class, which makes this kind of interaction easylécument. In the map
below this is illustrated as sequence 1. Thereaffupil, or more commonly
a group of pupils, is followed and their work withe digital learning re-
source is closely documented (sequences 2, 3 andhe map below). A
new sequence (not to be confused with a LearnirgjgdeSequence) begins
when | press the record-button on the video cani®gasons for shutting the
camera off can be that the video tape was full; the pupils sat down at
another table or that a pupil for whom there wasfilming authorization
began to interact with the video-documented pupilkat is filmed in close-
up is of great importance for how the material bananalyzed and under-
stood. The camera is situated behind the pupilssamietimes the screen
activity is zoomed in on.
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Sequence 1 Sequence 4 Sequence 2 + 3
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The most common scenario was to film pupils workivith a digital learn-
ing resource from behind with one video camera;esihat rendered it pos-
sible to see the digital learning resource, thalp@md their gestures, as well
as activities with the resource.
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The camera was fixed on a tripod to ensure piajuadity. It is important to
find a balance between being close enough to gaitative sound and pic-
ture but being at a reasonable distance so a® misturb the ongoing inter-
action (Heikkila & Sahlstrom, 2003). For that reasomicrophone was put
in front of the pupils to catch, for example, papgpeech and sound from
the computer. Sometimes an Mp3 player was usethi®instead. The latter
resulted in problems in synchronizing images andndoand hence only
material where video and audio was synchronizedbeesn transcribed. |
positioned myself as far away from the pupils asuld, while still being
close enough to be able to recognise the interactihen | was standing
close and looking into the camera the pupils weoeenaware of my pres-
ence, sometimes turning around and looking intoctraera or mentioning
the fact that they were being filmed. The closerass encouraged them to
engage me in the interaction, asking me questiosh@wving me pictures on
the screen; something that | wanted to avoid.

The interaction between pupils and digital learmegpurces and teachers
is documented. When pupils were using other mothidgtal learning re-
sources (such as digital cameras) the smallerigertédeo camera was used
without a camera tripod, to allow a more flexiblewement around the edu-
cational setting. These sequences do not haveathe snage or audio qual-
ity as | valued the integrity of the pupils ovee thuality of the film and then
did not come close enough to the pupils to be abtget quality audio. Fur-
thermore | zoomed rather than moved physicallyesids the pupils, which
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means that the image quality of these sequenadsadower. The sequences
with low audio and image quality are for these ogasoften used as ex-
planatory material, rather than being transcribed.

The digital video camera used is a large profeséicamera; a Sony
DSR-PD 150P. A smaller semi-professional camei@aaon 405, has also
been used for some sequences. In this thesis, dberiai documented with
the large professional camera has been used fwscuigtion as the images
and sound is of better quality. Material documentétth the smaller camera
has mainly been used as additional research nlaterimin a better under-
standing of the interaction(s) involved.

After the video documentation

Video-filmed interviews were made with most pugféer the last lesson in
a Learning Design Sequence. They took place ircldgsroom and can be
regarded as institutional (Linell & Korolija, 1995The interviews were

characterized by focus groups (cf. Geijer, 2008)the pupils were given an
issue to discuss. The issue they were asked tastisgas what they did and
what they learned during the LDS. The question®ewet posed one by one;
instead a question was posed and discussed uatihtme seemed to be
talked through, whereby another question that sporded to the earlier
conversation was posed. The prepared questions were

Tell me what you have been working with during teisson.

How did you work?

How did the digital learning resource (computeritdigcamera etc) work?
How have you cooperated (with peers/teachers)?

Is it a difference to work with digital learnings@urces (computer/digital
camera etc) to tools such as paper, pencil and€¥ook

What did you learn (subject related/tool related)?

Would you like to tell me something else? Is theseething you would
like to ask me?

agrwNE

No

The interviews have been used as background magedapt for in article 4
where critical incidents (Flanagan, 1954; Tripp, 1993) in an interview have
been multimodally transcribed and used in fourha hine short excerpts.
The interview was video-documented and parts wofeite selected and tran-
scribed multimodally in a transcriptions chart. Ti@nscription chart was
the same as the one used for video observatioheirciassroom, although
the column for screen activity was excluded.

%8 The notion of critical incident is thoroughly peeed and discussed under the headline
“Organization and selection of empirical matetialrther on in this chapter.
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Pupils use different modes to, for example, ph@plrdifferent objects
to represent what they normally do during a schiaf, write a text in a
booklet and draw images to symbolise different steé bodies or design a
PowerPoint presentation with images found on Gotml#ustrate a coun-
try. Some of these physical representations afeatetl or copied after the
LDS. They are not transcribed or analysed, butticla 1 they are used as
background material to facilitate the analysisha transcriptions. If the text
in the PowerPoint was difficult to see on the vidEzumentation, for ex-
ample, | have been able to reclaim that informatiom the final representa-
tion.

Ethical considerations in the data collection phase

Research is an ethical business and people invtised the right to expect
a research method that is characterized by accuyf@aclien et al., 2003).
When children are under observation ethical aspetof even greater im-
portance. | have tried to meet the demands onadtlsisues as accurately as
possible in respect to the individuals. The rede@emplemented in accor-
dance with the ethical guidelines set by The SweResearch Council and
HSFR’s ethical rules for Social Science researchté€iskapsradet, 2004);
the demands on information, the demands on congentlemands on confi-
dentialityandthe demands on us&ge

The demands on information say that | must begdttiirward in how |
present the study. | have presented the projepatticipants orally as well
as in written texts (Bohlin, et al., 1996). Infotioa meetings have been
held with head teachers, teachers and pupils.rivdtion letter§ have been
sent to parents, regardless of whether the pupil efaage or not. We have
been keen on establishing a dialogue with the inémts and they have been
able to ask questions about the project and tresarels method. | have per-
severed with the research questions | have providedmation about, and |
have not used the material to study a new set estepns.

The demand on consent tells me that it is of gstateportance that the
informant has agreed to participate in the projédthin the project an au-
thorization forn® for parents (or students who have come of agebbas
designed. The informants were able to choose betteee different levels
of participation in the study. Level one was represd byno; the pupil does
not want to be filmed under any circumstances. Leve was represented
by yes the pupil agrees to be filmed. If | want to shihw film to other peo-
ple certain permission must be given (Bohlin, et B996), and level three

%7 The demands on usage will be presented laterisnctiapter, under the headline “Ethical
considerations in the phase of data analysis”.

38 See information letters in appendix 2a and 2b.

%9 See authorization form in appendix 3.
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corresponds to thiextended yeghe pupil agrees to full participation in the
project where she or he allows us to use the fondisplay examples at
seminars or the like. Many authorized consents wageed at level three.
Since | have tried to document groups of pupilskivay with digital learn-
ing resources, all group members have agreed tmipation, which meant
that if an authorization form was not handed iragupil said no to partici-
pation | often had to redesign the video documeamntahat had been planned
beforehand.

The demands on confidentiality are a complex issuédeo documenta-
tion since the material is rich in detail and a 8ame time intrusive. Per-
sonal information has been kept confidential acoortb The Personal Data
Act (1998:204). | will present how | have worked to femy informants
confidential during the analytic phase of the rese&elow.

The LDS model as a tool for data analysis

The Learning Design Sequence model does not orityegme in how to
collect data, | also use the model as a tool tdyaeanteraction. See the
model on page 62. From a design theoretical petispeinteraction is un-
derstood as being dependent on the setting and i model helps to
frame the documented activity. The purpose of tdeardocumented situa-
tions is that pupils shall learn, and the situatisraffected by different
norms. Hence it is important for me to know whaiies the specific situa-
tion. Resources for interaction are the differendes. Modes are the results
of a historical and social shaping of materials sehmo for representation
(Kress, 2003); the mode of, for example, reaching'®hand up in the air
means something specific in a school setting. HBmeesmode can also mean
different things depending on the transformatioit imwhich the mode is
made. Raising a hand in the primary transformatioihis most likely made
to ask a question to get help, whereas in the slcgriransformation unit
the same gesture is likely to be a call to get @mdron a representation, or
to pass a comment on a peer’s representationelfottowing | will explain
how the analysis of empirical material has beemoimed.
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The phase of empirical data analysis

The empirical and the analytical phases are intedrm this study. Prefera-
bly I would present everything simultaneously bate a written text builds
on chronologic logic (Kress, 2010) the phases bgllpresented in the most
representative order.

Pre-conceptions in the data analysis phase

When | first began analysing my material | consédemy genuine pre-
conceptions to be beneficial in the analysis of riregerial since |, unlike
many researchers, know what it is like to work ischool. | was at that time
working part-time in a school, with my own clasaddelt comfortable in
my research milieu. After a while | realized thastead of being an asset,
my pre-conceptions made me a cannibal, as Brur@2jli@fers to it. This
means that | have not reviewed my understandingrst¢ad incorporated
information into my earlier understanding. | halileught to understand my
material but instead | have seen myself in therménmts and therefore per-
haps have not been able to pose the right quedtiotke material. An ex-
ample of this is that |, as a dedicated Socialr8s&deacher, at the beginning
of the analytical phase searched for units of adgon where the pupils
were interacting about something that answerethéostibject area as | un-
derstood it as a teacher. As a result my pre-cdimep narrowed what |
could recognize as learning. During my doctoralligsi I've belonged to
both a research project (Digital learning resourred Learning Design Se-
guences in Swedish Schools — Users’ Perspectivepansearch group (Di-
daktikDesign) which means engaging in two arenashevith a set of un-
derstandings of, for example, the phenomena asasethe notion of learn-
ing. This most likely affects how | experience erigail material. The analy-
sis builds on choices made by me as a researcbleopolse what headlines to
use in the cataloguing of Learning Design Sequenagsoose parts to ana-
lyse, | choose how to analyse them and what frametoouse. Even the act
of transcription is a matter of choice, since narg micro detail is brought
to the fore and transcribed. It is a “situated &CGi'een et al., 1997).

Organization and selection of empirical material

As the video material is substantial, an all-emimgoverview has been
taken in cataloguing the material. This has bearedbrough describing the
video sequences according to the school subjeet,chgupils, length of
LDS and the stage in the LDS the part correspomdghis information is to
be found in field notes, on the tapes, on folderstaining pupils’ represen-
tations or on the DVDs with video material, for eyge. The material has
been saved in a folder on the departmental intranétin a large safe. Two
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external hard drives were purchased to store nahten but | did not use
these. The following table presents the selectetdnaathat has been ana-
lysed in this thesis.

L | Class/ Pupils | Teacher Theme Nonofficial Minutes
D | year Social Sci- of film
S ence subject
1 | Pre- 1 qgirl, | 1female My pre- | Social 264
school | 5 boys school Studies
class day
2 | Year 2 girls, | 1 female The History/ 685
two 1 boy history Social

about me| Studies

3 | Year 2 girls, | 1 female Myths Geography/| 234
four 2 boys about History
Sweden

4 | Year 2 girls, | 1 female A year Geography 200
five 2 boys

5 | Reme- | 1girl | 2female The Geography | 307
dial dolphin’s
class, travel to
year other
one to countries
four
6 | Year 3 girls, | 1 female, 2| Fears — | Religion 495
seven | 2 boys | male handicap
7 | Year 3 boys| 1 female, 1 Europe —| Geography/| 251
eight male the Social
escape to| Studies
Poland
8 | Year 2 girls | 1 female Authors | History 694
one, in the
Upper Middle
Secon- Ages
dary
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As multimodal transcription is very time consumihgvould be impossible
to transcribe the entire material. As a resultdehhad to pick out small units
from the films to analyse. | refer to these units “aritical incidents”
(Flanagan, 1954; Tripp, 1993), and these are sslextcording to prerequi-
site criteria. A sequence is selected according $pecial research question
depending on which article the sequence will beduseThis is further de-
scribed in the respective article. To begin wité thitical incident is selected
because it is framed by the research questiomelfrésearch question, for
example, has to do with assessment, sequences Wigeteacher and the
pupils are interacting are selected for analysisefected sequence can be
several minutes long. The notion of site of engag@n{Matusov, 2007,
Scollon, 2001) can be used to outline the parthef dritical incident that
shall be transcribed. According to Goffman (19849cial interaction is
framed by a clear opening and a clear closing efitkeraction between the
participants (Norris, 2002). A site of engageme@ites me the opportunity
to focus on concrete real-time processes in thenahtinstead of abstract
selected parts of the material (Scollon, 2001)ité& &f engagement can be of
various lengths. It can, for example, begin whepgil points at the screen
and asks the teacher: “Is this good?” and ends wherteacher leans to-
wards the computer screen, reads and points dethend formatively as-
sesses the pupil with words like “Yes, you can. fryind an image in Clip
Art now.” In the first articles | interpreted thétes of engagements to be
opened by pupils’ or the teacher’s speech, buhenlatter articles modes
such as movement and gestures have been more aadenognized as the
opening and closing of transcribed sequences. difasge is related to the
notion ofmodal configurationNorris, 2009:78) which serves to explain the
relationship between modes that are at play irvangmoment of what Nor-
ris calls a “higher-level action”. In my materiahhve come to see modes
such as gestures and movement as hierarchicatiopesl higher than the
verbal modes, hence these kinds of modes have oftere been understood
as the opening and closing mode in a site of emgage Roughly each site
of engagement embraces from a half to a few mirintdss study.

Transcription

In order to explain the phase of transcriptionavén been much helped by
Jewitt's “The Routledge Handbook of Multimodal Aysik” (2009).

It is crucial not to let the didactic question aiwthe pupils interact cast
a shadow on what they interact about. This pridrag the consequence for
the mode of transcription that it is not a micrdgsia. Another reason for
not making a microanalysis is presented by Flesti@l. (2009), who states
that transcriptions with a high level of detail che time consuming and
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challenging, as well as impose different disadwgegafor research dissemi-
nation. This work also states that:

...it is the research interest that determines th@cehof transcription.
(Flewitt, et al., 2009:51)

Video material is dense and repeated studies wifareht research ques-
tions can open several layers of meaning in theessaation. With a multi-
modal approach it is necessary to consider diffem@des, but it is impor-
tant to keep in mind that transcriptions are reducersions of observed
reality (Flewitt, et al., 2009). Some modes suclspsech have been thor-
oughly transcribed whereas a mode such as smepassibly be mentioned
but not transcribed. Jordan & Henderson (1995) ligighthe importance of
researchers thinking seriously about the analysferb deciding what to
transcribe, since what is transcribed determinest wéin be analysed.

Transcription is a complex and extremely time comsg task in this
study. | have used an editing room with a DV-tapeygr especially de-
signed and bought for transcription. The test tapsons and the transcrip-
tions that the first article is based on were madéis editing room. In order
to facilitate the transcription process the matasiathe DV-tapes was cop-
ied to three sets of DVD-discs. The transcriptitre the other articles are
based on were made with these DVD-discs, which Isigatly poorer im-
age-quality and sound. Two computers have been sisadtaneously for
transcription, one for the display of the videarfiand one for writing the
transcript.

A specially designed multimodal analytical and dwiwaframework or
transcription chart was designed in order to fet# the transcription proc-
ess. This was used to be able to analyse the claseal incidents and sites
of engagements. Each site of engagement has bekenbdown into mean-
ingful units of analysis that are possible to han@osenstein, 2002) and
understand. Designing a transcriptions chart witlurons is a common ap-
proach in social semiotic multimodal studies (lasuler, 2010; Kress et al.,
2001; Lindstand, 2006; Rostvall & West, 2005). Watimultimodal perspec-
tive activities can be divided into different modaad different columns are
designed in the transcription chart for differerades. Multimodal analysis
offers the opportunity to focus on details in iation. A multimodal per-
spective approaches classroom interaction conagl¢hie socially and cul-
turally formed resources pupils are using to orga@ind make meaning. An
activity like “search for information” on the Inteet includes modes like
gestures, speech, body movements, gaze, text aagkgron the screen, key
pressings and mouse movements. The analytical eheltides different
columns corresponding to modes such as sounds, mamie and digital
learning resource activity. The modes that arevegieto transcribe in each
critical incident are selected using inspiratiooyided by Kress' questions

93



about what a mode is (Kress, 2009:59): which maddhis sequence can
represent what “goes on” in the interface intecaxilf, for example, pupils’
speech, gestures, body positions, mimics and \gritire visible/audible in
the critical incident caught on the video film thase given columns in the
transcript, as they are viewed as possible reptaisems of what “goes on”
in the interface interaction.

The following is an example of the columns chdsen

Time/ Pupils’ Pupils’ Teacher's Teacher's
image speech | movements and speech movement and
gesture gesture
Pupils” writing Pupils” images Screen text, Surrounding
colour, image | sound/speech/
etc. movements

If the pupils, for example, are only audible but n@sible in the selected
critical incident, there is no column for gesturehie/body movement etc.
The selection of columns also has to do with tlepeetive research ques-
tion(s) in each article. That selection process lfeen further described in
the respective article.

In different situations different modes are of eliffint importance (Kress
et al., 2001) and pupils choose the modes that sedinthe situation best
and make use of them to give form to a message.alfbedances and re-
strictions in the educational setting guide teastzrd pupils to decide what
mode to use for what (Kress, 2003). Speech is matgminant despite being
presented first in the chart. The transcriptionmafdes has been done sepa-
rately, meaning that when transcribing the modespéech | have not
watched the film and when transcribing the gestudeave not listened to
the speech. Unlike microanalysis every detail mgit be transcribed. In-
stead | am content with Linderoth’s standpoint tiet modes necessary to
create logic in the flow of interaction ought to transcribed (Linderoth,
2004). These analytical schemes are read frometibpol bottom right (Lin-
deroth, 2004; Lindstrand, 2006; Rostvall & West)20

% The columns and transcriptions are presentedihefaglish although the transcription has
been made in Swedish and then translated into §ingk explained under the headliveta
analysis and finalising into findings and excerpts
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Test transcriptions were made in two different s@iption softwares;
Transana och Videoanalyzer, but due to hardwarblgmes, the transcrip-
tions used in the articles were transcribed usirgpmbination of Quick-
Time* and Microsoft Wortt.

41 Information on http://www.apple.com/quicktime/
42 http://office. microsoft.com/en-gb/word/
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The modes have been as equitably reproduced aglpossthe transcrip-
tion, but being entirely objective is not possibiace research is a matter of
choices. According to Green et al. (1997) it is dasgible to transcribe
speech, for example, objectively since transcripii® a political act. The
process of transcription is considered an integpret and representative
process which means that the text | write in tla@gcription chart is a text
that interprets and represents an event — it ish@oévent itself (Green et al.,
1997; Rostvall & West, 2005).

The names used in the transcription are fictitiousissumedcf. Lakken
& Sgbstad, 1995:34). In the first articles a nanith the same first letter as
the one in the pupil's real name was selected.hin later articles, the
anonymous names have been selected according tmaple where the
pupils have been named for example A, B and C df &nd G, according to
how they are positioned at the beginning of aaaitincident. Names that
correspond to the pupils’ age, sex and ethnic bbackgl have been chosen
with the same first letter as A, B and C, resultinghames like Alex, Bea-
trice and Caesar. The teacher is referred to astédcher®.

In the following the different transcription appobes in the respective
columns will be discussed.

Time and image
Time

11.15.50

- =

(]

43 Except for in article 4, where the teacher isezhllKristina”, due to that this article presents
a longer empirical description of the educatiordfisg.
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The time column indicates how far into the tapedbguence is. Most often
this also indicates how many minutes into the lestt®e pupils are. The
main reason for having a time slot is to indicatevHong the sequence is.
The time of the day is visible within the imagettst bottom right.

In some of the articles, images have been insertde time column. The
images are copied from the film editing softwaredRUlime to the image
manipulation software program Gimp 2.6A filter called “find frames” was
selected to de-identify pupils and teachers, hillitkseping the screen activ-
ity focused enough. A special manipulation callgdussic difference” has
been used in order to create blurriness.

Modes such as speech

Speech

If you are ready to see the
photos. And then [you can

g0] [xx]

Speech is transcribed inspired by a method ca#ééfdrdonian Transcription
Notatiorf®> (Jefferson;1984). Although this transcription method is not fully
used, some aspects of it are appropriate to theovncaterial. These catego-
ries are, for example, pauses, overlapping spestioad speech.

Transcription notes

text speech as in written language
1? signs as in written language
[text] overlapping speech

(text) unidentified speech/sound
pause

XX interrupted speech

TEXT loud speech

To mention a few examples, exclamation marks amstin marks are used
as in written language, a pause is transcribed asd. overlapping speech is
denoted using square brackets whilst unidentiffesksh is in parenthesis. If
a pupil speaks loudly her or his words are in ehpétters and if a pupil is
interruptedxx represent the interruption. Speech is transcrdased written
text although suffixes, for example, are not alwhilly articulated. An at-
tempt has been made to maintain grammatical instarsiies in the transla-
tion from Swedish to English.

44 More information available at: http://www.gimp.érg
“Named after Gail Jefferson. More information on tlsgstem is available at:
www.transana.org
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Modes such as body position and gestures

Body position/gesture

The teacher sits on her heels on th
floor behind the pupils. She leans
forward and points at the bottom
right of the screen.

0]

When viewing the selected parts of the materilave tried to objectively

document what | see and hear, free from interpostsit This is especially

important when transcribing the non-verbal modeshsas gestures, body
movements, facial expressions etc., as these madekl be easier to de-
scribe interpretatively. To mention one examplevdguld be less space and
time-consuming to write “he shakes his head ingsgpthan “he moves his

head from side to side, opens his mouth, staresraisds his eyebrows”.

Interpretative text is consequently avoided andnaage is inserted in the
transcription to emphasize the meaning of the enittord.

Modes displayed on the screen such as colours, inesg symbols and
animations

Image/text/
colour etc. on screen

An image program is opened. A large,
multicoloured photo of a landscape is at
display.

Transcribing the screen activity is a hard taskhéf digital interface interac-
tion represents a pupil navigating through hypésten a Wikipedia page,
for example, it is impossible to transcribe all théormation as this is too
dense. Therefore the selection in that column isersabjective. | have tran-
scribed what | understand as important in the $peciitical incident (c.f.
salience, van Leeuwen, 2005). Sometimes severdidldigarning resources,
such as digital cameras or projectors, have beed asd all of these have
been transcribed.

Modes such as mimic and gaze

Mimic/gaze

Looks straight at the icom
she is pointing at.

The video documentation made by one camera madesrgth as mimic
difficult to recognise, since pupils are often fdchfrom behind. If mimic
and gaze have been possible to see in the filmhidwsbeen transcribed. |
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have been careful not to interpret mimic, meanhag t have tried to write
“smiles” instead of “looks happy” for example.

Surrounding sound/speech/movements

Surrounding
sound/speech/movements

Chairs are slamming in th
background.

D

In some articles a transcription chart column chliether” has been used,
but in the more recent articles the last columnsharesented surrounding
sounds and movement — sometimes in one, sometm®gi different col-
umns. Surrounding sounds and movement may oc@noither pupil enters
the classroom, a beep sounds from a mobile phoiiesome other pupils
are talking to each other.

Analysis of transcriptions

Some of the notions in the LDS are used as conakpbols for analysis
when analysing the transcriptions. These conceptidiffer between the
articles in the thesis, while the research questafier as well. When | ana-
lyse transcriptions from the LDS primary transfotima unit, examples of
conceptual tools for analysis ateansforming; forming; teachers’ interven-
tions and design When | analyse transcriptions from the LDS seamynd
transformation unit two important conceptual tofus analysis arerepre-
sentationandsummative assessmehtow the conceptual tools for analysis
are understood was thoroughly presented in thetehapove and how they
are used to analyse the empirical material is ex@pthand discussed in the
chapter “Summary of articles” as well as in théckes themselves.

Ethical considerations in the data analysis phase

As previously mentioned the research has been meiéed in accordance
with the ethical guidelines set by The Swedish Rege Council and

HSFR’s ethical rules for Social Science researchtéiskapsradet, 2004);
the demands on information, the demands on congendemands on confi-
dentiality and the demands on usage.

The demands on usage embrace ethical consideratibes analysing
material. The demands on usage prohibit me fromgusie research mate-
rial for purposes other than those | have provigddrmation about. The
authorized consents provided by the pupils anddoenqts helps me to con-
tinue within the framework set by my project comsiaser, The Knowledge
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Foundation. No one except project members are atlow use the material
and, according to Bohlin et al. (1996), it is imjamit that the material is kept
safe. Tapes, questionnaires, pupil’s represengti@uthorizations and
DVDs are kept in a safe in a locked room with dew#ts of codes.

While transcribing and analysing the video matekiabve met the de-
mands for confidentiality at different levels. Thehools are coded and the
informants are renamed usiragsumed namefcf. Lokken & Sgbstad,
1995:34). The photos presented have been rendeyeddentifying by
means of image manipulation.

Personal information has been separated from liine find transcriptions
and it is not possible to trace the schools orselaghat are included in the
study. The participants have been de-identifiedniages presented at con-
ferences or published in articles.

Methodological discussion

In this section the methods and accomplishmenhefstudy will be dis-
cussed, with an emphasis placed on validity andliéty.

Qualitative research

This thesis belongs to the qualitative researchl f&s it mainly builds on

video observations, and also utilizes, for examfileus group interviews

and pupils’ representations such as PowerPoineslahd films — none of
which are possible to quantifiably analyse. Theeaesh material and the
analysis should be both reliable and valid; a dédidssue when it comes to
gualitative research. Qualitative research matésialot possible to analyse
in the same standardized and generally acceptedawayuantitative data
(Starrin, 1994). Reality cannot be described a®lates and objective; in-

stead reality is described through the interpretatf the researcher. Quali-
tative research does, on the other hand, focusemspectives on reality
rather than reality itself (Merriam, 1994). It i@ important to notice the
fact that reality changes, which leads to religpithrough exact points of
reference being difficult to find (Cohen & Maniat994).

Validity

Rosenstein’s (2002) ethical guidelines of obseovatihave been useful in
the complex issue of the validity of the study. Skegtes that the observed
activities shall be representative for activitiesl grincipals within the frame
of reference that the documentation focuses otudyshow pupils use digi-
tal learning resources in education with a focusSogial Science. Digital
media is used in most schools by pupils of diffesages in Sweden. Accord-
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ing to a recent report, ICT is used by all pupilssecondary school and the
subjects where it is used most are Social SciendeSavedish (Skolverket,
2010a).

I circumvent the representativeness a little hairee | only study schools
that have a pronounced ICT-profile and that ar¢hatforefront of ICT-
development in Swedish schools. This is be compedday the fact that
some time has passed since the video observatiers mvade, which im-
plies that an average contemporary school in Sweakday is more devel-
oped in terms of ICT than it was four years agdsTheans that the results
should be valid for an average Swedish school today

Pupils surrounded by researchers and video canaeeanot representa-
tive of the average school setting. | try to stpdypils’ ordinary activities in
their ordinary educational setting, but | am awafe¢he risk that my pres-
ence may affect them, as | have discussed preyionghis chapter. I've
tried to diminish this affect by positioning myself a distance from the pu-
pils and | have been careful not to interfere ia ksarning discussions, to
mention some examples. Filmed material showingatieng an active part
in the interaction (if I have had to help the pspilith something for exam-
ple) has not been selected for analysis.

Reliability

The study is characterized by triangulation in getse that complementary
research material, such as interviews, field nd#s3 recordings and pu-
pil's representations have been gathered along thidhvideo observations.
These parallel methods result in a more detailetl @mplete — but also
varied and complex — picture of the interactionglwned in the Learning
Design Sequences. In this study, the material dtigr the video recordings
has been used as background material, to be abhen® correctly describe
as well as to provide a complex understanding ef ititeractions on the
video film. The interviews and the Mp3 recordingwé, for that reason, not
been transcribed (except in article 3 where thtcatiincidents from the
interview with the pupils have been multimodallgrtscribed).

According to Jordan & Henderson (1995) some impntaiances in ac-
tions will always pass unnoticed by a researchewdver precise the tran-
scription that is made. Since | belong to a teameséarchers which implies
that we discussed our objectives in the collectbmlata as well as in the
analysis of the collected material, analysis valid$ augmented. We view,
discuss and analyse video material together in skedaiorS. This strategy
is a time-consuming process of cooperative reviéveropirical material.
The reflective dialogue that ensues is thoughtelepén our understanding,

6 Research project meetings every second week, dymaaiferences organized by LearnIT
and a few, by us, organized workshops with natiandl international invited researchers.
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as we approch the material from different angldse flesults are more reli-
able since they are not likely to be a product é single person’s reflec-
tions (Jordan & Henderson, 1995; Rosenstein, 2082)original idea was
that we should use and analyse each other’s tiiptisos, but this was com-
plex, as we had different research questions aslbly framed the units of
analysis differently. Not knowing the whole sitwatialso complicated the
analysis. On a few occasions the same criticatlenti was selected for tran-
scription by different project members. We discedethat the interaction
was similarly transcribed (although we sometimed tiifferent columns in
the transcription chart), but the analysis andrdseilts differed accordingly
with the respective research question.

| have approached the material from different asigtemethod that, ac-
cording to Rosenstein (2002), makes modes suchoasment, gestures and
sounds easier to understand. The research mategdbeen used for differ-
ent articles with different research questionghim next chapter the articles
will be summarized.
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6. Summary of the articles

The included five articles have been written antlighed over a time span
of five years, from 2006 to 2010. In 2007 | wasnoaternity leave and as a
result no article was published during that year.d&scribed in the methods
chapter the same methodology for data collectianlde®en employed in the
empirical material used in all of the articles, tslightly different methods
for data analysis have been used in each artickthddology in this sum-
mary will therefore emphasize the different metiodicwal analytical opera-
tions in each study. The reason for this variatiornalytical approach is
that the theoretical perspective — Designs for hiear— has been built up
and advanced during these five years. Some suppwsiind notions were
brought into this research process and many ofethesve followed the
whole research process, while others have beesftramed, identified or
explored while interacting with, for example, teahor pupils in the re-
search field, i.e. the digital learning environmentwhile interacting with
the empirical video-documented material. On wawpproach reading the
five articles (Engstrom, 2006; Engstrom, 2008; kgédler, 2009; Kjallander
& Selander, 2009 and Kjallander, under review) énde to read them in
order to see the advancement of the theoreticabpetive and to see what
have been the most central questions during theseyéars — something
that will also be discussed in the discussion drapt this compilation the-
sis.

Another way to approach reading the five articke®iread them chrono-
logically, in order to see the relationship betwdieem. Such a reading re-
veals a pattern where a notion or a finding in eaxtitle connects to the
next article in turn. The first article (Engstrog906) has a broad scope and
aim and focuses on pupils’ interactions with eattteoand learning in the
digital learning environment. The result of theichket shows, among other
things, how the digital learning resource provigepils with affordances
and a large part of the article’s discussion dedls this notion. The linkage
to the next article (Engstrom, 2008) is then thi&amoof affordance and this
article deals with affordances in the digital ifaee and how they are util-
ized by the users. One finding in the article iattthe digital learning re-
sources add something to the learning process drad this adding em-
braces, in terms of the subject of Social Scieiscstudied in the next article
(Kjallander, 2009). The interest for the subjechtemt connects with the
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next article (Kjallander & Selander, 2009), wherese traces in an empirical
example are followed and discussed; the pupilseiréhe subject knowledge
content trace and the teacher’s trace. The teachace is associated with
the focus of the last article (Kjallander, 2010)aem the teacher’s formative
and summative assessment of pupil’s learning isligigted.

As | have published three more articles during énesme years, but de-
cided not to include them in the compilation thesiach article summary
will conclude with the motivation for the inclusiaf the article in the thesis.

Article 1

The digital learning resource — a tool, contenaigreer? Pupils” interaction
and learning in four Social Science Learning DesSgijuences. (Engstrom,
S. 2006, Stockholm Library of Curriculum Studie9.16

The first article was written based on a generarest in pupils’ interaction
and learning using digital learning resources igi&oScience. The article
was written while | was still gathering material Sshools, thus the article
has an empirical comprehensive approach, aimirtgstribing how digital

learning resources are used in social science.airtheof the article was to
find specific patterns in pupils’ subject relateteraction and learning when
they work with digital learning resources.

This article is based on a massive amount of eogbimaterial from four
different LDSs: altogether more than 15 hours ofweHilmed material and
about 50 transcriptions. The first LDS is callely preschool daya two
week project filmed in a preschool environment withe 6-year-old chil-
dren. Three children are documented while desigrinfiim about their
school day using a digital camera and iMovie. Téweoad LDS is calledhe
dolphins travel to other countriegan LDS documented in a class of eight
pupils with children from years 1-4 with specialeds. They work in an
integrated language/social science/textile cradfgmt that runs for the
greater part of a semester. Each pupil finds fabtsut an animal, makes up
a geographical scene, writes a story, photographsmimal in these scenes
and presents the text and photos in a PowerPaseptation. The third LDS
is calledThe history about mdt is filmed in a class of about 20 pupils in
year 2 over a couple of months. The pupils are csgg to make a Power-
Point presentation about their own life and famigyng photos, Clip Art and
PowerPoint. The fourth LDS is callédyths about Swedesnd is filmed in
year 4 over approximately ten weeks. Four pupitspesate regarding state-
ments about Sweden and they use the Internetabogitneras, a scanner and
music to make a presentation in a computer phagrpm.
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At the phase of transcription, which in this adi@s referred to as the sec-
ond part of analysis, the conceptual tools for ysialwere not yet devel-
oped. The interest in what digital learning researaere used for; how pu-
pils interacted with each other and with the digiesources and how they
learned, led to a whole semester of watching tdeoszidocumentation (this
phase is referred to as the first part of the amsllytrying to make meaning
of what was displayed, before actually beginningrémscribe. When the
transcription phase was over, the search for petierthe transcriptions was
initiated. This was done through reading the trépgons, often watching
the video film simultaneously. During this time-soiming process, the con-
ceptual tools for analysis were gradually develofdduek tools for analysis in
this phase are three different ingredients in thescribed interaction; the
nonverbal parts 2) the paraverbal partsand 3)the signals of structure
(Buhl et al., 2005). When such a grid is laid opepils’ interactions it is
possible to discover patterns. In this articleddighe LDS model as a tool to
understand how learning can be organized, ratlaer gtudied, in schools.

The third part of the analysis is the analysisha patterns; an analysis
made by means of theories about learning and eaeearch in the field of
digital learning resources and education to firabsoms for these patterns and
also possible consequences. This process is &tredflgorocess and a recip-
rocal action as | went back and forth between &gzl reasoning in re-
search literature and the empirical material.

A central conceptual tool for analysis in this @#iis group climate,as
this is a notion in the LDS anno 2006. This con@mgests an analysis of
how pupils interact, how they help and instructheather and how they talk
to each other. Group climate can also be thougfratoe the digital learning
resource as a participant in interaction. Linkedhis is the significance of
agency, although the actual notion itself is naduas a tool for analysis in
the article. An analysis of the interface interaictis made, where a search is
made for patterns in how pupils talk to and refetne computer or the digi-
tal camera. In the interface interaction illustdabe the transcriptions a pat-
tern of responses from the digital learning resesiemerged affordance—
which becomes an important conceptual tool. ltssduto be able to analyse
pupils impulsive and rushed interaction and thetdeexpressions and ges-
tures they make while keeping their eyes focusetherscreen.

A small part of all transcriptions have been selddh order to illustrate
1) what digital learning resources are used fosdhools; 2) the patterns
found in pupils’ interaction and 3) the patternsirfd in pupils’ learning.
These transcriptions have been transformed int@rpis and a focus is
placed here on speech, although other modes &re fiaund in the excerpts
as well. Special attention has been paid to tréinglahe speech into Eng-
lish. Due to the pupils’ low age and other langué&gies, an effort was
made to make the speech as closely representdtilie pupils’ language as
possible. This has been done in terms of usingoxppate meaning equiva-
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lents, trying to match words with content (Durari§97). All names are
erased and personal information (except age andteex been encripted.
The images have been rendered unrecognisable. &&aehpt is visualized
by an image that corresponds to something cenithinithe timeframe of
the original transcription.

The result divides the usage of digital learningpreces into four catego-
ries; 1) search for; 2) document, 3) process ap@résent information. Pu-
pils’ interaction in the digital learning environmteis described as being
characterised by impulsiveness, co-operation astguictiveness, but also by
stress. The interaction between pupils and teadsedescribed as being
characterised by equality. Learning is, in the gtultustrated as affordance-
driven and is facilitated by different modes.

The article concludes with a discussion on how Igupigns of learning
indicate that learning occurs regardless of if digital learning resource is
used for searching, documenting, processing oreptiegy information.
Sometimes the specific learning is not expectedesired by some of the
participants in the learning process. Even if tdey’'t always communicate
the subject with each other, they constantly pggnéibn by means of words,
cries of delight, gestures, laughs, sighs and gprestabout their own or
others’ representations — the pupils design tlegirasentation, view it, alter
it, and view it again, and so on, in interactiorthmeach other, the digital
learning resource and the teacher and by beingréuspy each others’ rep-
resentations. Pupils interact and learn by mearaffofdances provided by
the digital learning resource. Sometimes they aced with facts with dif-
ferent subject content to the one in the task, Wwiéads to peripheral or
incidental knowledge and the skill of thinking “ooft the box”. The result
shows how digital learning resources enable childeeunderstand and ex-
plain complicated information not achievable usordy spoken language.
Still the results indicate that pupils’ writing aneiading is facilitated by the
digital learning resource. Pupils act, think andrtein interaction with the
affordances provided by the digital learning researand they assign the
digital learning resource an agency. The articlmswp with a discussion
about the role of the digital e-learning resourté&ocial Science. It is used
as a tool to design the Social Science materitheatsame time as it is the
Social Science material, since ICT is included ati&l Science course ob-
jectives. Since pupils talk to the digital camesaifait is a participant, for
example, and think that the computer makes thimggsoown, it can also be
seen as a peer. A conclusion is thus that theatligiarning resource can be
understood as a tool, contemtd a peer. This article is included in the thesis
because it embraces a huge amount of empiricalrisateith four LDSs
and hundreds of transcriptions. It serves as awoitapt starting point for the
following articles by illustrating how digital leaing resources are used in
Social Science and by initiating several questitha are further investi-
gated.
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Article 2

Eh, they even have a special tool, did you see?tidfiordances in digital
learning resource mediated interaction. (Engstr&m2008, Digital kom-
petanse, Nordic journal of digital literacy, vo].132008).

The background of this article is the interestffordances, which was set in
motion while writing article number one. The aimtbfs study was to find
characteristics in digital resource mediated irdoa. One such characteris-
tic answers to the use of affordances. An avenaEadss to the article is the
European Parliament’'s recommendation of digital petence as one of
eight key competences for lifelong learnifidgne Nordic Journal of Digital
Literacy, which is also is calle®igital Kompetansgewas therefore a given
choice for submission. The purpose with the joursdab establish a forum
for digital literacy. In the editorial of a specimisue the skills that pupils
need in the future, are discussed and the questidrschool is in danger of
creating a distinction between school knowledgearatyday knowledge, is
raised.

In the theoretical part of the article digital irfeee interaction is de-
scribed as digital learning resource mediated &gtesn: actions that take
place at the cross-over boundary between the puplithe computer screen
or digital camera. Interface interaction is desamiitas multimodal, since
different modes such as text and hypertext, pistui@ns, moving images
and sounds are used simultaneously in interactiearning in the digital
interface is described as: being able to understaxdmake use of different
modes.

The methods part of the article introduces the rhbdarning Design Se-
guence. Affordances, such as assignments or chgalierms well as tools of
digital learning resources, are described as bieingduced to the pupils in
the setting. The empirical material transcribedhiis study is two Learning
Design Sequences in Social Science with 13-15-gigiar The first LDS is a
three month project introduced by the teachershbyquestion of what chil-
dren are afraid of. The pupils are supposed tdeeleir representations to
the United Nations Children’s Convention. Three ifgupre documented,
while writing a film manuscript about what theyrhkiit would be like to be
physically handicapped. The second LDS is a onetmproject introduced
by the teachers within a narrative framework. Thpilg are given the topic
of suddenly having to leave Sweden and escape &th@n country in
Europe. They are supposed to design a narrativet ahis trip, including
information about the country’s Geography, HistoReligion and Social
Studies. Three pupils are documented while workiith Poland, designing
a PowerPoint with information from Google and thebaite ‘The Country
Guide’, their own written narrative and digital pbs.
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The second article focuses on one of the findingariicle one; that pu-
pils’ interaction and learning in a digital leargienvironment depends on
affordances made by the digital learning resourte. selected critical inci-
dents in the empirical material in this article whinterface interactions
where affordances are offered by the digital leaynesource. Affordance is
thus the central conceptual tool for analysis iis tirticle. The analytical
work is described as divided into four steps: lgaen of sequences to
transcribe; 2) transcription; 3) analysis of traiptons in order to find pat-
terns and 4) categorization of patterns and amattéo understand reasons
and consequences compared to theories and eadiegirch. Units of analy-
sis are described as special features of interasebected according to no-
tions and transformation units in the LDS model@aga07.

When the transcriptions have been finalised intwegxs they have been
rewritten into fluent text and translated into Eslglusing the same approach
as described in article one. The focus of attenigotihe pupils’ speech and
on what is displayed on the screen. On some odatasilb gestures have not
been considered as meaningful to the specific teiuat hand, for that rea-
son they have been detached from the excerpts.

The results are divided into three paragraphs.hé first, The digital
learning resourceresults indicate that pupils are confused abloeitrvle of
the digital learning resource in the educationdirsge and that they are un-
certain of what they are supposed to use the digiéaning resource for —
they have different views on what the digital leagresource can offer. The
results also show how pupils refer to themselvesaseing in control of
the learning situation. They interpret the digiedrning resource as taking
decisions and acting independently — as if the egerpor digital camera has
an agenda and an identity on their own. The regultise second paragraph,
Digital interface interactionindicate that pupils experiment with their iden-
tities. For example they act as if positioned frdigital identity; they pre-
tend to be native English and they let their rdeeymg characters make
jokes in the digital representation, jokes thaythee not willing to defend in
face-to-face discussions. Further, the resultsaletat pupils of this age are
aware of ICT ethics, which influences how they d®wand manipulate im-
ages found on the Internet. The results also show fupils are using a
semi-digital work procedure, where they only make of some of the af-
fordances on offer in the digital interface. To ti@m one example, they are
probably aware of the computer’s technical affoogenfor transferring in-
formation between computers. Despite this, theylyapptraditional and
time-consuming approach, copying modes on the sar@nually. Another
example shows that although pre-existing digitalsdo compare countries
are displayed in the digital interface, the pupitgage in making their own
comparison tables. The third and last paragraptalied Affordances and
focuses on the abundance of possibilities thatdibgal learning resource
offers digital interface interaction. The result®w how pupils make use of
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a lot of affordances, such as copying images, logckaving documents, as
well as duplicating and redesigning digital repréaons. But this is just a
fraction of the many affordances offered. The tssillustrate how digital
representations are active documents used as a fomsmeta-reflection;
transformed before, during or after the presemntatioe to new information,
assessment actions or interaction; and reusedhar situations.

The discussion in the article elaborates pupil&riactions in the digital
interface, and discusses, for example, how a pwgtib is just observing
another pupil clicking and typing, can still betjas active and learn in the
digital interface, using modes such as gesturesspadch. The article dis-
cusses how pupils appreciate themselves as pat“oétural framework”
when using digital learning resources. This meaasthey regard events as
something that just happens without the influenictheir own or other hu-
man actions. Instead, they handle the computeligitablcamera as if it is
acting on its own and they confer the agency tadigial learning resource.
The discussion implies that it is important for psigo enter a “social
framework” in order to progress and learn in thgitel learning environ-
ment. The discussion further highlights the impaoet of attuned teacher
interventions. Pupils constitute different idemtstiin the digital interface,
and this negotiation process is discussed as iagtgibtentials for their ac-
tive meaning-making. The greatest part of the disicin concerns affor-
dances and how just a fraction of them are utilizgcpupils in the digital
learning environment. One reason for this can la¢ tirey are unaware of
the affordances, another that the initial costrmetand effort to learn how to
use the affordances is perceived to be too higlk. mbltimodality and au-
thenticity that digital learning resources supgig educational setting with
is elaborated by most pupils and teachers in mififgrent situations. The
authentic and large flow of information offeredtive digital learning envi-
ronment is discussed as fortifying ethical disaussj stimulating different
learning styles and forcing pupils into engagingplering and to make
meaning of texts that they are interested in, alghothey at many times are
not adapted for children. The article concludeshia statement that the
learning proposal in the digital environment is mpand pupils’ learning is
not strictly delimited by the subject, nor by thehaol. This article contrib-
utes to the thesis by its focus on the central epnof affordances. The arti-
cle focuses on pupils in upper level compulsoryostihg and illustrates
what digital learning resources add to the subject.
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Article 3

What does Social Science become in a digital legreinvironment? Kjal-
lander, S. (2009) In: Selander, S & Svardemo-AbErgred.)Didaktisk de-
sign i digital miljd — nya mojligheter for larand&tockholm: Liber.

The third article is published in an anthology. Emntcle originates from me
being invited to write an article by a journal imdRoric, where | was sup-
posed to look at the subject of Social Science fdifferent points or places
of view — topos (Wolrath Stderberg, 2006). Toposwasinalytical tool did
not match the aims of the thesis and so the anele rewritten for the an-
thology. The idea to write for the anthology camanf the interest for didac-
tic design and multimodality, ideas that emergethiwithe projectDigital
Learning Resources and Learning Design Sequenc@medish Schools —
Users” Perspectiveand that were later developed in cooperation witter
national and international research environmeritg. dim of the article was
to analyse what the subject of Social Science dggehto in a digital learn-
ing environment. The article studies how the sulgedidactic design is
affected by digital learning resources.

The article is preceded by an empirical examplesretiour pupils in year
five are writing a manuscript on a computer forigitdl film about the dif-
ferent seasons. The article is introduced by argton how digital learning
resources have a special and prominent positi@oaial Science, compared
to other subjects in the Swedish curriculum. Didigarning resources are, in
Social Science, not just regarded a tool to be uUsedder to learn the sub-
ject content, but instead as a content in itselthe curriculum text about the
subject’s character and structure, the societpady is described as offering
an endless amount of information that can be doaded from more or less
trustworthy sources, and that pupils, by surfing tiet, can get an insight
into the problems and possibilities that the ITistyccan offer. Similar ex-
amples from the Education Act, the National Cuiltou (Skolverket,
2006a), the syllabus or the course outlines fordesguhy, Social Studies,
History and Religion as well as local syllabusesdmawn on and discussed.
The theoretical part of the article deals with theltimodality of digital in-
terface interaction and the expanded notion of t@kich means that text is
not only understood as letters and sentences daca pf paper or at the
computer screen but also as images, speech ongactiearning is described
here as being able to utilize these different madesw ways.

The methodological part concentrates on descrithiagempirical material
analysed in the article. The two boys and the twis ¢pcus on the contra-
dictions of winter and summer and search for infaion about and reasons
behind the four seasons, on the Internet. Thegtitite the earth’s orbit and
rotation around the sun with models made from papkree pupils act as
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celestial bodies while the fourth records their eroents with a digital video
camera and also acts as narrator. Learning ishignarticle, described as
multimodal. Examples of signs of learning are paipiew digital skills and
use of new words or body movements to show hoveéhestial bodies move
around.

The analysis of transcriptions in article threddsibn the multimodal de-
sign theoretical perspective on learning. The wfileted observations are
transcribed and — uniquely for this article — theus group interviews with
pupils have been transcribed as well. The videodi interviews took place
in the classroom and are therefore regarded agutimbal (Linell &
Korolija, 1995). In line with focus group interview(cf. Geijer, 2003), the
pupils were given an issue (their own learning aations during the LDS)
to discus%. Since the methods for transcription of video obstons and
interviews have been designed to be as similamasilpé® they have been
analysed in the same way.

Out of the three didactic questions “what?”, “hove®id “why?”, “how”
has been used as a tool to analyse what inform#terpupils choose to
engage with within the digital learning environmehhe text in the curricu-
lum of Social Science is used to compare and amalysat Social Science
becomes in a digital learning environment. The reérttonceptual tools for
analysis ar@¢ransformingandforming. The concept ofransformingis used
to look at how pupils, in different situations, megisting representations of
the world in the media they are using and how thaysform these modes to
their own representations in a meaning-making E®c#here their own
interest is guiding their focus of attention. Tlwcept offormingis used to
analyse how pupils meet and embrace the transformi@cination with their
own experiences, knowledge and intention of desigtieir own represen-
tation. The concepts help me to analyse what gaesten the pupils are
present in a negotiation process of interactionaosliding scale between
transforming and forming. When their attention Ibsgto aim at forming
their own representation, in order to show theariéng, they enter the sec-
ondary transformation unit. The transformation sirdte used as tools for
analysis in this article. Due to the kind of puhtion this article was pub-
lished in, a longer, and less detailed, multimodedipresented example in-
troduces the article, whereas the results ardridites) by very short excerpts.
The transcriptions have been shortened and it inlyntne mode of speech
that is represented in the excerpts.

The results of the article are presented by meaméne examples illus-
trating how pupils transform information and forneir own representations
about the four seasons. The result show how twallphtearning processes

47 For a precise presentation of the methods fors@roup interviews please go to the meth-
ods chapter.
8 A discussion about this is presented under thding&After the video documentation”.
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and texts are negotiated and developed simultahgonbere two of the
pupils focus on the design of the presentation d¢itlactic question dfiow?)
while the other two focus on the didactic questidrvhy? (i.e. why dave
have different seasons?) This division is confirnmedeacher interventions
and in pupils’ speech, but taken together with othedes they show how
they view the design as part of the subject con#embther interesting result
that emerges in the article concerns pupils’ relnce to redesign the digital
representation due to documented inadequacies.e@grad occasions the
pupils discuss the year as having only two seasimey discuss this inade-
guacy on several occasions too, but they do naigehthis until their repre-
sentation is displayed by the digital video cam@tahe end of the LDS, the
pupils are meta-reflecting on the LDS. The resillistrate how they reflect
on their work accordingly if they have focused timev?or thewhat?In this
meta-reflection they show, with different modeswhiieir discontent with
their own achievements is transformed to satigfactihen they align what
they have learned to include the how? and the whiag?text they build up
together in this meta-reflection indicates thaythave met the double set of
objectives of Geography, History, Social Studied &eligion on the one
hand and ICT on the other, as described in theoNaliCurriculum. Fur-
thermore it illustrates how the pupils apprecidiat they have the mandate
to form their representations according to theindmterests and the infor-
mation in the digital interface, and that theirreggntations are therefore not
staked out in advance by the school.

The discussion of this article begins with statihgt pupils in this LDS
are didactic designers. Thereafter the discussiaivided into six conclu-
sions and a concluding reflection. The first cosimn concerns how am-
biguous the targets set by the schools are in ¢ékeingly chaotic digital
learning environment. The subject area appearstauled by the pupils’
own interests and the digital learning resourcaiher than by the local ob-
jectives and targets. This chaos can, on the dthed, be appreciated as a
prerequisite for pupils to develop the ability &ach the objective of acquir-
ing insights into the possibilities and the probdetinat the IT-society inher-
ently brings. Furthermore the chaos can be a puesiég for pupils to de-
velop the ability to assimilate knowledge in a céempsociety. A second
conclusion is that the relationship between pugoild teachers is less formal,
and more equal, as Social Science becomes a suffjeenced by the pu-
pils, where pupils are given the possibility to lidrage the teacher’s prece-
dence of interpretation. The third conclusion depslthe thoughts about
what happens when the pupils become involved iraalid design and
choose their own paths of learning through theniegr process, forming
their own text. Although pupils might split the mgsnent according to
ICT/Social Science objectives, and design parddi@ining paths, they can
as a group jointly reach the double set of objestii he fourth conclusion is
that the flow of information is great in a digiti@arning environment and
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that Social Science becomes rooted in reality,espupils are using sources
not apt for children and thus not “cleaned up” tit pupils or the specific

subject area. The fifth conclusion concerns howilpupext becomes ex-

posed by the digital learning resources, such aditital video camera as
discussed in the example above, and how this expods used as a re-
source for developing thoughts and representatidhs. last conclusion is

that pupils design their texts in cumulative, clacyprocesses by combining
different modes. By peer feedback and teacher&niantion the text is al-

tered, developed and redesigned over and over.afjaéndigital representa-
tion is, by the pupils and the teachers, appretiage active and is readily
updated and reused. This facilitates other potemsies of the representation
in later works in the same subject, as well astirelosubjects. The article
concludes with the statement that the form of gpesentation is significant
for the content. Despite that claim of pupils tkiady are unaware of the
double set of objectives in Social Science, thatieriactions prove that they
work in order to meet both of these, which meaas dibjectives concerning

Social Science and ICT are mixed in the currictéadts as well as in the

digital learning environment.

This article is included in the thesis becaus®adauses on the subject of
Social Science, with discussions on curriculumpsthaw, the double set of
objectives and course criteria. One LDS in yeas analysed because cur-
ricular objectives are written for year 5. The @dialso has a visible focus
on transforming and forming — two very importanacepts in this thesis.

Article 4

Designs for learning in a digital multimodal enviroent. (2009) Kjallander,
S. & Selander, S. In: Jonas Linderoth (rebhdlivid, teknik och larande.
LearnIT. Stockholm: Carlssons.

Article four was published in a similar publicatitmthe one in which article
three was published. The anthology was presentdduinvolumes which

jointly summarized one of the largest educatio@I-Investments in Swe-
den — LearnIT, funded by the Knowledge Foundatidme article has three
aims. To begin with, the project from which all el for this thesis de-
rives is thoroughly presented. Within this projeat perspectiv®esigns for

Learning has been developed and this perspective is pesberid dis-

cussed. The third aim is to exemplify the perspechy means of a multi-
modally illustrated more comprehensive empiricaragle from the educa-
tional environment.
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Following the project description, the article metsDesigns for Learn-
ing as focussing on three aspects, where the firdtedearning sequence
where an assignment or a challenge is introducetig@dearner. The next
focus is the process where the learner meets thlkenbe or tries to solve
the assignment. A final focus is the discussiorsessment and meta-
reflection. Learning is described as a seriesarisformation processes that
are illustrated in the LDS model. The model dessih complicated learn-
ing process, with multiple possible messages atidrog where the learner
is a searching, creative and redesigning individual

The empirical material comes from a LDS in histanthe first year of
upper secondary school, where the pupils are asdignwork with the lives
of three medieval authors in Florence, London aadsP Two girls are
working together with laptops in a large open afilke area. When it
comes to methodology, learning in this articleésatibed as something that
becomes what the observer chooses to focus ondroentain perspective, to
understand a phenomenon. A first conceptual toolaftalysis is learning
sequences that are described as: 1) a task benoguned; 2) the process
where the pupil transforms information and formeresentation and 3) the
discussion, meta-reflection or assessment thaivisllthe presented repre-
sentation. The concept outlines what is embracedaaalysed, in order to
illustrate a digital learning environment. The masntral concepts for
analysis in this article are three traces: 1) thpilp’ trace; 2) the trace of
content in terms of knowledge and 3) the teachteaise. These traces are
used as grids in the analysis. The respective ¢grad®e been laid over the
same empirical transcribed example and thus difteplhenomenon stand
out. To understand these phenomenon, conceptstfremultimodal design
theoretical perspective on learning has been usedder to understand and
explain the different traces. To analyse the pupitce the most central
conceptual tools arenteraction; transforming; formingand identity. To
analyse the trace of content in terms of knowlethgemost central concep-
tual tools arechoice; interpretatiorand didactic design Finally the most
central conceptual tools for analysis of the tedshgace areinclusion,
didactic design, scaffoldingndassessment

Concerning the pupil’s trace, the results show Isugs active knowledge
producers, engaging in multimodal affordances they use to make repre-
sentations. Their own interests, together with dfferdances of the digital
learning resources, rule the learning processesdasign the frames of
teaching. The results show how pupils position thees in relation to
each other as, for example, amateurs or instrucitwes results also illustrate
how learning can be a negotiation of identities idigital learning environ-
ment.

The results of the trace of content in terms ofvidedge, illustrates how
knowledge is negotiated in the digital interfacdiisTnegotiation process
includes aspects that are not apt school activities negotiation occurs by
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different modes and media simultaneously. The teshlow how the design
of the representation matters in terms of the kedgé — by giving some-
thing a form, the content is formed as well. Pupils selective and view the
information they encounter in the digital interfagrically, but sometimes,
their choices are random and often lead to pupiteaging with peripheral
information that discharges knowledge that hasheen anticipated by the
teacher. The article shows how this unexpecteadileguis an important as-
pect in the digital learning environment, but ig get acknowledged in a
digital school setting. Complex skills such as pedble to select and merge
multimodal information into representations, is motluded in curricular
texts and then risks being neglected.

The analysis of the teacher shows how the teachermrets curriculum
and other policy documents and how she sets up tpgse frames for learn-
ing situations. She chooses how to furnish the raach what teaching aids
to use — she patrticipates in the forming procesthefschooling and is a
didactic designer. The results illustrate how thacher must multi-task in
order to on the one hand inspire, inform, challemg#p and assess pupils in
the social science subject area and on the othret $iapport pupils techni-
cally with their digital learning resources. Theults also indicate that the
teacher almost positions herself as an equal tpupés.

The article concludes by highlighting that the pajbearn a lot while in-
teracting with the digital interface. They learhoa about what the teacher
introduces and assesses, but they also learn & dgahabout what they
themselves choose to engage in; knowledge thaitisaticed, nor assessed
by the teacher.

This article is an important publication as theutess a conclusion
reached by the entire project, which this thesipad of. The article is in-
cluded in the thesis because it scrutinizes aibnsetin the two transforma-
tion units, as well as discusses the concept agdeghe article also clari-
fies three traces of importance for the thesis;pingils, the subject and the
teacher. The analysed LDS is from an upper secgrstdiool and expands
the frames of the thesis.
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Article 5

Assessment in the digital divide: Teachers’ andilpumultimodal interac-
tion. (Kjallander, S. Submitted in December 2010)

The fifth article was not written for a particulacademic book or journal. It
instead springs from my interest in assessmentusecaf two factors.

Firstly, an interest in assessment has sprung thenearlier articles as their
results have indicated that assessment of unexpdetrning, learning

which is quite common in digital learning enviromite is a very compli-

cated issue and that a lot of learning risks bengnmvisible when pupils

are using digital learning resources. The othetofars that simultaneous
assessment at this point became an important issdesigns for learning

discussions, partly because of research resulisaimag that teachers are
didactically designing the subject area togethéi e pupils.

The article is introduced by discussing the conaodptigital natives and
complications for assessment in the digital diiigéween teachers and pu-
pils. The primary aim of the article is to find oubat assessment of learning
can be in a digital learning environment where [supnd teachers are de-
signing the subject area together. Other aims @fatfticle are to scrutinize
how pupils make meaning in assessment actionsndoofut what is recog-
nised as learning and to identify the consequeotassessment.

The theoretical part of the article discusses soemral notions, such as
modes, meaning-making, learning and prompts; akedan a multimodal
design theoretical perspective on learning. Théonadf assessment is dis-
cussed from different perspectives and a comma@tegly in assessment is
presented as being to define course criteria traespond to different grade
levels that often begin at the novice level and &ndn expert level. Forma-
tive and summative assessment is discussed iforetatthe LDS model.

The studied subject area is a one-month projeSbrial Science, in year
8, with the all-embracing theme of Europe. The lteaen this study didacti-
cally designs the project as a narrative, withtirgereminiscent of what is
referred to as an epistemic computer game. Thdéeaets up rules about
what the pupils are supposed to “experience” dutirgr journey through
Europe. In this article, three pupils who are deisig a PowerPoint-
presentation are followed and analysed. They ciedigital presentation by
transforming information from search engines inclgdGoogle and a web-
site displaying comparisons between countries, teokly using three or
more different digital arenas simultaneously. Theark is formatively as-
sessed in the classroom. The PowerPoint is prasémtieont of the whole
class and a summative assessment is performedetygdicher immediately
afterwards.
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The notion of the teacher’s interventions is cdritrahe analysis in this
study. The unit of analysis is the interaction kestw pupils and teachers in
the digital learning environment and the varialaes the modes they use to
interact with each other. The modes the teaches ugden assessing the
pupils formatively, as well as summatively, arelgsed and compared to
theories on assessment as well as to earlier cds@@out assessment in a
digital learning environment. By a comparison & teacher’s simultaneous
modes, an analysis of contradictory modes in asm#sactions — and how
these are appreciated by the pupils — has beeructmtd By comparing the
teacher’'s modes to the pupils’ responding modeanalysis is made of what
modes the pupils choose to make meaning of andrdéseir own learning
by means of. To be able to analyse what is recedras learning the notions
of representation, formativand summative assessmeme used as tools for
analysis. The transcriptions are read in ordeirtd Wwhat modes the teacher
chooses to assess. The notion of signs of leairiadso used here, as the
material is read in order to find what pupils hés@&ned, to be able to com-
pare if this learning is recognised as learningairby the teacher and/or by
the school system.

The transcriptions have been read in order to ifyeekamples to high-
light interesting features of interaction in asgemst actions. The selected
transcriptions have often been cut at the beginnimtpe end when finaliz-
ing them into fluent text excerpts to be publisivedhe article. Considerate
carefulness has been made to present the samthaexvas written in the
columns of the transcription chart. The text extégs been translated into
English, which adds yet another dimension to tlecsen process as | have
selected English words that correspond as muclossilge to the Swedish
word. This selection is made in terms of approxenmaeaning equivalents,
trying to match words with content (Duranti, 199 there are grammatical
faults in the pupils speech or spelling mistaketheir writing an attempt has
been made to mirror this in English. The imagetheexcerpt presented in
the article have been manipulated in order to nmakgls and teachers un-
recognizable, but still keep the screen activityegslable as possible.

The results of the article embrace both formatind summative assess-
ment and are divided into four themes; 1) the madedeachers are using to
assess the pupils; 2) pupils’ modes that are stdujefor assessment; 3)
modes that the pupils use to make meaning; anecégnition of learning in
the respective LDS transformation unit. Finally tlesults show the conse-
guences of assessment for the didactic desigreasubject area. The article
indicates that measurement of results is less aggaliin the digital environ-
ment and that this is characterized by flexibilihe relationship between
pupils and teachers becomes horizontal and interadietween them is
more egalitarian and less formal. What is to benke@ in the digital learning
environment is constantly new and assessment becammatter of grading
something unknown. Formative assessment concerpgs’p®owerPoint-
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texts, engagement with ICT, choices and oral argusneSummative as-
sessment concerns pupils’ ICT skills, oral spe@dwerPoint-text, engage-
ment in information searches and creative solutidhgils’ engagement
with images, photos, colours and layout is not geczed as learning al-
though this is something that the pupils deeplyagegn. The article shows
how the teacher’s didactic design aims at pupésheng the highest grade
criteria, while formative assessment aims at tiveeki grade criteria. This
means that pupils are left without adequate guidamd support in the im-
portant transforming and forming of information. dpée this, summative

assessment aims at an expert level. The articleluas by arguing for the
need to move beyond modes such as speech ancdhtesder to be able to

recognize and assess the complexity of learningivploils are using digital

learning resources — assessment should conseqoentlgsigned as explora-
tory, or innovation risks becoming inhibited by essment.

The last article is included in the thesis becausasts light on three no-
tions not elaborated in any other article; teachem@mpts and formative as
well as summative assessment. The article illletrAbw modes in assess-
ment actions are studied in detail and it preseatsequences for subject
design. The digital divide, which is not mentioneadthe other articles, is
discussed as well and this divide is something whihtbe considered in the
next chapter as well: The discussion and conclgsion
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7. Discussion and conclusions

The purpose of this thesis is to describe and apalyom a multimodal de-
sign theoretical perspective, how pupils interacadke meaning and learn
with digital learning resources in the Social Sceglassroom. The purpose
of this discussion is to sum up central results emaclusions presented in
the different articles and to discuss them furtiéiree specific research
contributions were mentioned in the introductiof;tie understanding of
formal learning with digital learning resourcesSacial Science; 2) the pos-
sibility of acquiring an overall picture of pupimged 6 to 17 in digital
learning environments and 3) a theoretical persgean pupils’ learning,
essentially developed to conduct and to understasdarch concerning
learning in digital environments. These aspects lvaldiscussed within the
frames of the research questions.

The chapter is divided into three sections. Iditighe four overall re-
search questions of the thesis will be discussedbgrone. After that a dis-
cussion about complexities for educationTime Online Learning Paradigm
follows. The discussion concludes with a presematif new questions that
derive from the thesis.

Didactic design of Social Science

Research question I: How do teachers didacticaéigign for pupils’ learn-
ing with digital learning resources in Social Saienand how do the digital
learning resources influence the subject design?

The articles in this thesis testify to how the tesr¢ according to her or his
interest, selects and assembles the material asfeesirates (Kress, 2010)
Social Science. The teacher chooses what to enzghasirelation to the
LDS setting (Kress & van Leeuwen, 2001). The teanéhdhus a didactic
designer (Holm Sgrensen, et al., 2010; Seland@8&)0

“® Here “younger” is referring to pupils in Presch@hss and years 1-6 in Primary School,
whereas “older” refer to pupils in years 7-9 in @stary School, as well as year 1 in Upper
Secondary School.
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Teachers’ different approaches in the setting artte two
transformation units

All articles show how the teacher, in the LDS sgftihas an exclusive role
in designing the subject area. The didactic desigthe setting is aligned
curriculum and course criteria and pupils are madare of the frames of
the subject area. Here pupils are not given theoxppity to influence the
didactic design. Teachers’ didactic design is atter&zed by offering the
pupils choices, especially regarding the first tlidactic questions okhat?
andhow? The teachers serve the pupils with several opt@ms/hat are to
read and learn about — if the subject area is arent, for example, they are
allowed to choose a country. Thdhat?is reduced here to what is focused
on by the pupils and brought into the foregrounide Ppupils are given op-
tions on how to plan the presentation of their kiealge and can, for exam-
ple, choose to make a PowerPoint or a film aboaitcthuntry. In the setting
the teachers present the digital learning resoupcgdls are supposed to
work with, but are open for suggestions for othesources as well. The re-
sources the pupils choose to use influence thafnieg in the LDS and thus
also influences the subject design. To give an @k@nin the LDS “Europe
— the escape to Poland” in articles 2 and 5, tipélgare using a digital cam-
era to take their own photos, whereas in the LD$tHg about Sweden” in
article 1, a group of pupils are searching for ieg@n the internet. Both
groups are working with photos, but since they disierent resources, the
course objectives are interpreted differently by teachers as well as the
pupils. As a result, the subject design when pupitsusing a digital camera
is characterized by personality and the possigditio represent something
they planned to represent. On the contrary, sulojesign when pupils are
using images from Google is characterized by rheteriearning (Dahlberg
& Bloch, 2006; Deleuze & Guattari, 1999), where fmipre introduced to a
photo in the digital interface and then design tieresentation to fit the
photo.

As soon as the pupils become engaged in the pritreamgformation unit,
results in all articles show how they are didadiifcdesigning the subject
rather independently. To mention some random exasnplupils in article 1
are allowed to choose their own statements or nmafilesit Sweden to prove
or refute. Pupils in article 2 are encouraged td&ena digital presentation
about something they are afraid of, while pupilsiticle 5 choose a Euro-
pean country to make a narrative trip to. Teachewdl articles, design for
learning by establishing a didactic design in tHenary transformation unit
characterised by openness, flexibility, participatand freedom. As visual-
ized in article 5, and as will be discussed lateirothis discussion, the di-
dactic design of “teach to the test” (McFarlaneD)20s not an alternative in
the digital learning environment, as the pupils’nowmterests guide their
learning. In a few LDSs (as seen in articles 14 2and 5) the teachers give
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hints on specific resources on the web, but masnafeachers encourage
pupils to explore the internet on their own. Than de understood as a
rather common didactic design in the Swedish schodhy (Vinterek,
2006), especially in Social Science where pupisdaten engaged in “their
own research” or “their own work”, which in Swedeas its own termEget
arbete which according to Vinterek (2006) is used to@natblematized in
Swedish governmental documents as well as in dass. The discussion
in article 5 brings up the issue that the teackepresent and designs for
learning, aiming for pupils to reach the highestdgs in the setting and in
the secondary transformation unit. In contrashis, the teacher designs for
less advanced learning in the primary transformatiait. The results in
article 3 reveal that the absence of the teach#rarprimary transformation
unit causes a state of confusion and dejection grima pupils. The teach-
ers’ didactic design of the primary transformatigrit, where the important
transformation process takes place, can thus berstodd as not supportive
enough of pupils’ learning. There are differentss for the teachers’ ab-
sence in the primary transformation unit. In mariySs it seems to be a
consequence of technical problems with the didggatning resources. An-
other reason can be that teachers, who are digmaigrants (Prensky,
2001), assume that pupils, who are digital natifleeensky, 2001), are
highly skilled in ICT and therefore can navigatettie digital interface on
their own. A third reason can simply be that teashae given an almost
impossible role (cf. Dillenbourg, 2008) in the exded digital interface
where their duties include a wealth of work assignta concerning every-
thing from descriptions of objectives to technisapport. A fourth possible
reason is that the teacher didactically designgdipils to be able to produce
their own Social Science material (Jewitt, 2008#)is latter reason will be
further discussed below.

A crucial finding in this thesis is that the didaalesign by the teachers is
also flexible regarding the didactic third questiohwhy? The results in
articles 3 and 5 prove that subject aims are deeelan interaction between
pupils and teachers in the Learning Design Seqiesesondary transfor-
mation unit. The % article discusses that pupils, in the act of assest,
appreciate the final aim as something negotiabte as long as the pupils
can argue why they want to learn something, theheaaccepts this and
didactically designs for learning the subject aaeaordingly. During the
Learning Design Sequence the subject frames aretintgl in interaction
between pupils and digital learning resources, at as in the formative
assessment actions between pupils and teacher#s’ Ragerpretation of
Social Science is a key to this phenomenon. Anrpnégation means not
only that pupils form an understanding of their cavrd that this understand-
ing increases within the framework, such as thel@miteria presented by
the teacher in the setting, but it can also meanttte framework for inter-
pretation is changed by means of the interpretdtiass, 2010), as seen in
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an empirical example where the teacher alters dliese objectives to align
it to pupils’ final representations. This didactlesign does of course have
didactic consequences for the subject. If leartia is not framed by the
original subject frames of assignments, criterid aarriculum, is accepted
in the secondary transformation unit, Social Saetmntent could be almost
everything. This is not unique for the digital le@g environment; instead it
is quite common that Social Science embraces af lotld school activities,
which do not have an obvious ‘home’, such as fangxe morning assem-
bly, celebration of birthdays or theme days. Thee@gh Social Science
Syllabus for the Compulsory School has for manyryeacluded written
knowledge demands for years 5 and 9, but these tawvebeen augmented
by knowledge demands for year 3 as well (Andersg0i,1). This, along
with the fact that National Standardized Tests ati8 Science might be
developed will possibly make Social Science a subject teanbre strictly
framed. Today however, Social Science, in the @ddndigital learning
environment, is characterized by informality. Thigl be further discussed
below.

Subject design with informal features

This thesis, along with a lot of earlier researkn €xample Holm Sgrensen
et al., 2007) and reports (for example HanssonpR&hows how learning
has informal features when pupils are using conmpuite the classroom.
Informal learning is characterized by being, foample, voluntary, haphaz-
ard, open-ended, learner-led, unplanned (Wellingt8A0) and participatory
and occurring where meaning is intrinsic to cont@Martin, 2004). This
kind of learning is especially visualized by thepgrical examples in articles
1 and 5 in this thesis, but also in the other kadicSocial Science can here
be explained as being in part the objective ofdluactically designed ac-
tivities (cf. formal learning), but it is also tmeeans for reaching the Social
Science objective (cf. informal learning) (Holm 8msen, 2009). For exam-
ple, every article in this thesis shows how thatreh between teachers and
pupils is significantly horizontal in the digitaédrning environment, where
pupils as well as teachers are engaged in expléhiegligital interface. An
empirical example of the horizontal relationshipnfr article 2 illustrates
how the teacher suggests that a pupil should speefic website, while at
the same time admitting that she has not trie@isdif. She sits down at the
pupil’s desk, trying to meet his gaze and gestioujavividly, but despite
this the pupil does not care about the advice.clerté illustrates an educa-
tional setting where the teacher’s workroom is riexhe pupils’ and where
teachers and pupils send e-mails to each otheusethe same information

%0 According to a radio interview with Bjorklund (20DR-12), The Swedish Broadcasting
Company.
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channels. According to Kress & Adami (2010) digitearning resources
unsettle former patterns of communication, sina@s¢hare developed with
former social givens. The social framing of thejeabdoes not only influ-
ence learning processes, but also the charactbeafubject. The results in,
for example, article 3 and 5 suggest that pup#sless concerned about the
assessment which means that pupils’ activitieslese empowered by the
teachers and their didactic design. Despite thelgygerception of the so-
cial framing, their signs of learning are, at tmel ®f each Learning Design
Sequence, always in some aspect, assessed. Atoihisthe teachers again
encourage their pupils’ strategies to be open tatuwghpresented in the digi-
tal interface, by embracing the pupils’ signs @rteng — even if they do not
fit within the given frames or task assignment, aaswer to the specific
course criteria. If the pupils choose to engageddarn about and present
something outside the frames they can still hasenked and forwarded use-
ful Social Science knowledge to teachers and peditspugh this was not
the knowledge the teacher had in mind in the gget#mother, less sustain-
able scenario for the subject design is discugsediicle 3, where the pupils
are aware that they are forming a presentatiohefear as divided into two
seasons, although they know that the year hassieasons. The phenome-
non of pupils misunderstanding and presenting daimgtthat is directly
incorrect has also been noticed in earlier reseafdeording to Lantz-
Andersson et al. (2009) pupils in a digital leaghenvironment sometimes
frame their mistakes wrongly, which means that thieyne the digital learn-
ing resource for the mistake. This is devastatmgerms of subject design,
as pupils thus can miss opportunities to learnarticles 1 and 2, similar
examples show how pupils argue as if the computeligital camera does
things “on their own”, leaving the pupil powerlgssd blameless). A lot of
other research (for example: Birmingham et al.,2®blm Sgrensen et al.,
2006; Lindwall, 2009; Wheeler, et al., 2002) shdwsv pupils are focused
on completing the digital assignment and “keepipgMith one’s work” and
choose to go on to the next task instead of gaitma discussion about the
discrepancies in their representations. This ®eijdible in this thesis where
pupils on many occasions claim that they are shiotime and for that rea-
son put less effort into, for example, criticalgviewing information, which
is a core subject matter in Social Science (Sk&bkte2006a).

Didactic designers as producers of digital Soctatigce

material

The results in, for example, articles 2, 3 and @nshow the Social Science
material and information the pupils are faced wéthgl that they engage with

to learn the subject in the digital learning ennireent, is not designed for
children. This might be the teachers’ consciousicghdJewitt, 2008a).
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Teachers could very well direct their pupils toedestion of websites de-
signed for learning Social Science (as there aptplof such Swedish web-
sites where the information has been selected agkkd for children), but
most often they didactically design learning situad where the pupils are
free to surf the net, trying their best to findtable information on all kinds
of different websites. When pupils try to make megrof the multimodal
information presented on different types of infotima sources, Social Sci-
ence is negotiated and developed between them. rdiogo to Jewitt
(2008a), this is a desired didactic design of gemibsince consumption of
ready-made information risks directing pupils’ atten from active knowl-
edge production, i.e. learning. All articles ingthinesis illustrate how pupils,
instead of consuming Social Science material, avdyzing Social Science
material (Hylén, 2010; Jewitt, 2003a). They apmerihe material atheir
own (cf. ownership Ramberg & Tholander, 2006:167). A tangible exampl
is presented in article 2, where a pupil desigmsduwn digital comparison
table between countries, instead of using one ptedeon a website. On the
other hand, pupils in many articles show that thesfer ‘cleaned up’ infor-
mation sources and too many hits on, for exampt®g is not appreci-
ated. While searching for information on the In&trnn what can be viewed
as a chaotic learning situation, two crucial aleitare at work, framed by
the objectives in Social Science (Skolverket, 200be first of these is the
ability to see into the possibilities and the pewbs brought by the IT-
society, while the second is the ability to assateilknowledge in a complex
society. The Social Science subject is, by beimgezhout in a digital learn-
ing environment, designed to open up for the wandside the school,
something that is prominent in the curriculum (Skoket, 2000). Another
example of how teachers and pupils are produciaeg twn Social Science
material is discussed in th&2nd the Barticles, where the teachers’ didac-
tic design is reminiscent of a computer g&rieearning is organized here as
a project work with specific rules, where pupilggage in designing their
own narratives framed by a set of questions omgasents. They are sup-
posed to pretend to take part in the narrativegg&pcing some predeter-
mined events, such as meeting some important persocaoking a national
dish. According to Chu et al. (2009) it is benefidior teachers to design a
series of lessons that combine real and virtuahleg settings. Concerning
the subject of Social Science, it is transformdd mmgame or a play where
facts can be set aside on account of, for examplagination. Knowing
facts by heart is not prioritized in the Swedishriculum; instead this kind
of didactic design is aligned with course critesgimce pupils become in-

51 These games can be called for example epistemipumgames (Shaffer, 2006) or
serious games (Gee, 2008; Holm Sgrensen & Meyéi)20
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volved in the subject with empathy. This kind oflattic design answers to
the very first sentence in the aims and the rol8axfial Science in Swedish
compulsory schooling:Knowledge in Social Science gives the pupil oppor-
tunities to see the environment in relation to hiengelf and to understand
him/herself in relation to the environment, i.ewhthe individual forms
his/her world and how he/she is formed by the wor{8kolverket, 2000).

The double set of course objectives

The double set of objectives in Social Science therone hand Geography,
History, Social Studies and Religion, and on theeothand ICT — makes
Social Science a subject that is somewhat hardaspg In the new National
Curriculum Lgr-11, which takes effect as from 1yJ2011, and in the Social
Science Syllabuses (Skolverket, 2010b) the dougtéassstill present. But,
considering that the knowledge demands for yeam Sdcial Science are
totally new, | expected ICT to be incorporated hanel the digital compe-
tence expressed more explicitly, as in for exantipgeNorwegian curriculum
(LO6). What is emphasized is that pupils shall e 0 acquaint themselves
with simple information in common media and | ampsised that tools such
as, for example, the earth globe are mentionedevahiool such as the com-
puter is not. All of the articles included in thitsesis show how Social Sci-
ence in the digital learning environment mainlydidactically designed as
group work. Article 3 indicates that the double skbbjectives results in
groups with younger pupils dividing the task, sattior example, two pu-
pils work with the Social Science content while the other pupils concen-
trate on the design of a digital product. In theterventions, teachers often
confirm this division. A possible consequence, dsed in the 3article, is
that the group as a whole might very well reachabgectives, at the same
time as each individual only reaches one of thebl#oset of objectives. As |
consider content and form to be two sides of timeesphenomena, to choose
a form also means to choose content — | trusttbeapupil shows her or his
understanding by showinbow it is understood (Selander, 2009) and all
pupils can thereby still reach the goals at the @fnithe LDS, irrespectively
of how they have divided the task. This is moréblésamong older pupils,
in article 4 for example, where the pupils divithe tvork (one is searching
for information while the other is documenting byt they are still both as
much engaged in the transformation process, forrttiedy social science
knowledge together. Kress’ expression that somgttuirbe meant is brought
together with a form which can carry and expresst theaning (Kress,
2010), is guiding in this instance. The analysishef empirical examples in
this thesis vividly illustrate how pupils both ergs meaning with the factual
text they write about the country, the year or stdrical event, as well as
with the choice to present the text in a colouRolwerPoint or in a digital
film.
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Up-to-date Social Science information sources

Something has to be said about the changeabiliipfofmation presented
on the Internet, as this has implications for thbject of Social Science.
According to Jewitt (2006) the “new” about digitakdia is the speed — the
flow of information is fast, massive and constantigdified. The informa-
tion the pupils engage with within the digital irisee is relentlessly config-
ured by the modes and their arrangements on th@uwemscreen (Jewitt,
2003a), which means that a webpage about an immdntstorical person
can have another content and layout today, compsremorrow. Of
course, the changeability of sources on the Inteals® means that informa-
tion is recently updated, which is crucial for thebject content of Social
Studies, but is also important for Religion, Higtand Geography. Concern-
ing Social Studies, teachers in 1:1 schools in Swedport that they appre-
ciate the updated information in Social Studies ather subjects when us-
ing digital learning resources as a significanphig value with computers in
school (Akerfeldt, in print).

In a Social Science subject area where textbooksused as the main
source of information, the teacher knows exacthatwwhformation the pupils
will engage in. In the digital learning environmehé information the pupils
are deluged with is impossible for the teacheutwesy and control. This has
didactic implications for assessment, which will discussed later on, but
first the affordances in the extended digital I@agnenvironment will be
discussed.

Interaction and affordances

Research question Il: How do pupils interact witie wigital interface and
with what affordances do they engage in the didg@&aining environment?

In the ' article, interaction in a large number of LDSs wasglied in order
to find general patterns in digital interface imaigtions. A few patterns were
found and discussed. Some of them will be furtheberated on here and
confirmed or refuted by the results in the otherrfarticles, as well as by
other research. The notion of affordance was thalfigssue in the™ article,
but this has also been analysed in the other estahd a small selection of
all the affordances that the pupils engage witthiwithe digital interface
will be further discussed below.

128



Multimodal, super-responsive and cooperative imtBra

First of all, pupils’ interaction in the 8 LDSs pes to be multimodal in the
digital interface, which aligns with a design thetaral perspective. Multi-
modality is described, for example by Kress (20E8)the normal state of
human communication. But since the focus in thesithis on orchestration
(Selander & Kress, 2010), production and compasifiress, 2010; Latour,
2005), rather than reception, the multimodal charaaf pupils’ interaction
with the digital interface is prominent. All artéd in this thesis discuss how
pupils use gestures, pictures, sounds, symbols, teady positioning, mim-
ics and layout in interaction to make meaning. Aeotpattern that has al-
ready been discussed, as it is also part of tluhées didactic design, is that
pupils are cooperating and helping each other fiogmitly in the digital
learning environment. This pattern, which is exgidllustrated in article 1,
is confirmed by other research as well (for examfiexandersson, 2002;
Birmingham et al., 2002; Farkell-Baathe, 2000; K@dm et al., 2005;
Kroksmark, 2011; Loveless, 2003; Russel, et alQ22@vardemo-Aberg,
2008; Akerfeldt, in print). Pupils are what Birmimam et al. (2002) calls
“super-responsive” to each other’s actions. Thaystantly respond to each
other’s representations by cries of delight, gestuand laughter. They in-
spire each other and they quickly accept new stiggess making interaction
in a digital learning environment rather impulsivemong younger pupils
(in article 1) this is especially visible as thepjs are changing physical
positions in the classroom, stopping by at eackriglcomputers and pass-
ing comments to their peers. Pupils constantly rofée help each other.
When they help each other, they are organized ganize themselves in
learning hierarchies(Holm Sgrensen et al., 2006; cf. Svardemo-Aberg,
2008), which means that beginners learn from moygerenced pupils.
Whether a pupil positions her/himself as experidnmenot depends on the
specific situation or the task they are to solvgositions thus change con-
stantly. Likewise, asking for help from a peerasnenon in the digital learn-
ing environment. A reason for this can be thatieey in the digital inter-
face is appreciated as a collective responsibiligee for example
Kroksmark, 2011). Not surprisingly, pupils work reoindependently the
older they are and they need less help from thehtxaconcerning the digital
learning resource or the Social Science content.

The common belief, that the pupil who is managing digital learning
resource, learns more than those who are justwhgeheir peers activities
in the digital interface (Ellis & Blashki, 2007} discussed and disproved in
article 2. The observing pupils are just as acgfiveteracting as the pupil
clicking the mouse and typing on the keyboard Mith other modes such as
gestures, speech and laughter. At times an obgepupil can be the one
giving orders about what the peer should type isk@n. The digital inter-
face is, as described earlier in this thesis, estricted to the physical inter-

129



face of screen, mouse and keyboard, but extendedl ggn-making that
occurs in and around the interface, whether itasige clicks, a group mem-
ber singing or a teacher passing by and givingytbep an approving smile.

The digital learning resource as a participanhteraction

The last interaction pattern to be discussed rexgsible in all articles and
relates to the concept that pupils view the digiéarning resource as an
important participant, or a third element (Birmiagh, et al., 2002) in the
interaction. A difference between older and yourmggrils can be seen here.
To the younger pupils the digital learning resouscrot viewed as an obvi-
ous participant at all times, instead the resigtsexample in article 1, show
how pupils discuss whether to use the computea &pecific activity or not.
Among the older pupils using the computer is a enaif course, as seen in
article 4, were pupils cannot even find a pen pieae of paper to take notes
with, since they are using their own laptops fotkadds of activities. In the
digital interface pupils keep their eyes focusedtlom digital learning re-
source. Digital screens thus impair eye contacichvis often considered an
important condition for interaction. Older reseanctiicates that people fail
to share a common framework, or a common grditahks, 1992), when
interacting in front of a screen, but more recasgenrch testifies to how
pupils interact by deictic expressiofBuranti & Goodwin, 2000). This
means that pupils take for granted that they apd ffeers are viewing the
same information on the screen and although theynawer facing each
other, research by Klerfelt (2007a) shows how ttreemn works as a visual
basis for pupils’ interaction. Article 1 in thisesis discusses how scattered
interaction seems to be when focusing on verbalamoblut that with a mul-
timodal approach, interaction comes out as attuBegeral articles in this
thesis confirm that pupils have no problems in usid@ding each other and
that the resource facilitates communication; somgtlthat is taken up in
other research fields as well (for example in tbeics cultural: Saljo, 2000;
2005). Pupils interact via the screen, allocathng digital learning resource
an agency (Kress et al., 2001). As mentioned edhiy interpret the digital
learning resource to act independently and thegr tef the computer or the
digital camera (in for example article 1) with poams such agou or they.
Agency is, from a design theoretical perspectiviglanstood as the participa-
tion or space of action (Selander & Kress, 201@Q) #re role in meaning-
making (Jewitt & Kress, 2003). The results in descl and 2 in this thesis
indicate that pupils understand the digital leagniesource as a participator
that plays a decisive role for meaning-making, #rad has its own space of
action. | do not consider a digital learning reseuto have an agency or an
identity on its own, since it is just performingnfttions humans have de-
signed, but Latour (2005) claims that it can bétfisito point out how dif-
ferent kinds of artefacts in a wide sense act astagInstead of separating
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material and immaterial worlds, the connectionsvben them can be ana-
lysed. As the criterion of a prompt (van Leeuweb03) is that it becomes a
prompt when the learner notices it as a promgtinktthat a digital learning
resource can offer potential prompts, for pupilchoose to, or choose not
to, engage in. From this point of view | study psipinteraction with affor-
dances provided by the digital learning resourdds Ts addressed in the
next paragraph.

Pupils’ engagement with affordances offered bydiggal
learning resource

The results in the different articles illustratenhaffordances can consist of
material and social possibilities, and how theyuiefice pupils’ meaning-
making (Kress, 2010). Although different pupils agnize and comprehend
different affordances depending on needs, interasts the situation (van
Leeuwen, 2005), some conclusions can be drawn ghqils’ engagement
with affordances in these eight LDSs. Each artidkls several examples of
how pupils make use of software affordances, a$ aglhardware affor-
dances, when engaging in digital texts. To menteecurring affordances
when pupils are working with computers, there s aad green underlining
in Word-documents to facilitate spelling and gramnaand there is the af-
fordance of copy&paste text and image. These adfwzds are so familiar
that one might not think about the fact that theually initiate quite ad-
vanced transformation and forming processes of caitipn (Latour, 2005;
Selander & Kress, 2010). The results in all of dnicles illustrate how the
digital interface affords multimodal interactiony bffering engagement in
modes such as sounds, images, colours, musianextymbols. All articles
show how pupils navigate via multimodal menus digptl on the screen.
Their activities are selection-driven (Kress & Adag010).

A familiar affordance that makes interaction setaedriven is hyper-
text. By entering a text on the Internet, a possiklation with all other ex-
isting digital texts is conducted (Kress, 2003) pEstext affords pupils the
possibility to navigate between texts simply bygkiing on a word, sentence,
image or a symbol. Pupils in this study are oftéekimg rather randomly at
different links — they are engaged in surfing thet. nStatistics from
Medieradet (2010) indicate that younger pupils sief net in order to have
fun and that they, more than older pupils, welcamgprises while doing so.
In several articles, this phenomenon is visualibydyoung pupils who
search for specific information but come acroseothxts and images that
they appreciate as salient (van Leeuwen, 2005% Mieians that the image or
text attracts their attention, and thus they chaossngage with it. Salient to
the pupils in this study is, for example, imagepebple, words in Swedish,
images that they recognize beforehand, imagesatbkadppreciated as “cool”
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and texts presented as something exciting or patix@ Something that is
not appreciated as salient is text in English. Bhgtexts are ignored by
younger pupils, as seen in article 1, and commeunelly the older pupils as
involving too much hard work, as seen in articléAfordances appreciated
in the digital interface result in the fact thatpps change the aims of their
work, in order to be able to incorporate saliertg®r images into their rep-
resentations.

Another specific affordance, discussed for examplarticles 1 and 2, is
how digital learning resources afford visualisatitirey can gestalt informa-
tion and make abstract concepts concrete (Priceo§eRs, 2004) in more
varied ways than can other resources (Alexandersz@o?). Simulation,
visualization and concretization can, accordingfdo example Naeslund
(2001) hold the richest possibilities for learnif@ne affordance, which is
used significantly by the pupils in this studythe search engine Google’s
option to search for images, instead of words. Bignatives choose to
search for images, instead of searching in a toadit encyclopaedia, if un-
sure of what a word means (Kress, 2010), and taggses also show how
pupils search randomly for images to get inspirafar their work. Another
aspect of visualisation involves how digital leagniresources afford the
presentation of pupils’ own learning paths and eéspentations, by for exam-
ple the possibility to view a film or a PowerPoivttile it is being formed. In
article 3 a group of pupils are confronted withithext when it is trans-
duced (Kress, 2010) from written text to moving geaAt the moment they
watch the film in the digital video camera, they ladcome aware of the
text’'s inadequacy. Digital learning resources affomnsduction and in this
thorough yet common process meaning is dragged tmexmode to an-
other. In the process the logic is changed (Kr28%0), which in this exam-
ple seems to make pupils see their presentatiom métv eyes and depict
shortcomings. A final aspect of how digital leagniresources afford visuali-
zation in this material is how explanations of, #xample, an object’s
movement, as exemplified in article 1, is facikightby affordances such as
animations or operating schedules in computer progr Digital learning
resources are well known for enabling childrenxplan, as well as to un-
derstand, complicated information not reachable arith spoken language
(Saljo, 2000).

All articles in this thesis discuss how digital feiag resources afford
modifications of representations. This affordano&l$ a crucial difference
to traditional representations, where for exampleasting or a poster, or
even a text written with pencil, is difficult to midy. The same applies to an
old-fashioned photo, which can't be viewed on thenera screen, nor re-
taken. On the contrary, pupil’s presentations i digital learning environ-
ment are dynamic and pupils redesign them congtdrttey take, delete and
retake plenty of digital photos, they are deeplgaged in altering headlines
in Word documents until they have the desired fant] they try many dif-

132



ferent background colours in a PowerPoint, beftn@osing one that repre-
sents the desired atmosphere. A digital representet viewed as an active
document. Article 2 presents an example where p@tier their representa-
tion at the same time as displaying their PowerPioirtlass. The result in
article 3 indicates that digital products are reluse circular, cumulative

processes and this dynamicity renders it possiiérdces from one digital
presentation to be found in another one, perhapsyater.

The authenticity that digital media can offer edigais often highlighted
in educational literature about ICT, especially areling simulations and
computer games. Papert did already in the 1990digbr¢hat computer
games would make pupilgfow up with the opportunity to explore the jun-
gles and cities and the deep oceans and ancierftsraytd outer spate
(Papert, 1993:9). According to Alexandersson (20@®jital learning re-
sources can support pupils to handle reality ifedéht ways than other re-
sources can; something that is illustrated in tiésis, for example in article
5, where pupils engage and positions themselvassubject area as if they
were experiencing it for real. The authenticity @so be appreciated as a
prompt for ethical dilemmas, as illustrated by aareple in article 2, where
some pupils are discussing the ethics of usinggshot real people in their
digital product. In the i, 2" and %" articles, pupils are using digital cameras
to take photos to make a digital film. Accordingkress & Adami (2010),
the function the digital camera affords pupilsassee the world around as
reality to be selected and captured. Once repredetiie reality is framed
(Bateson, 1972) and achieves a new meaning (Kre8sl&ni, 2010). Im-
ages afford a documented event to represent sargetiew and different.
To give an example, a pupil in article 1 is makadowerPoint about her
family. She inserts a digital photo of her dad dyin a hammockwhich is
used to represent her dad as being a lazy manych gmtato, although this
clearly was not the original idea with the photo.

Paths and signs of learning

Research question Ill: How do pupils design theimgpaths of learning in
Social Science in the digital learning environmant with what modes do
they represent their learning?

All pupils studied in this thesis are digital natév(Prensky, 2001), which
means that they approach information in the didgakning environment
and solve problems or assignments differently rtiezagenerations. A cru-
cial finding, discussed in all five articles ofghhesis, is that pupils’ paths of
learning are designed in an abundance of moddwidigital learning envi-
ronment. In all but one of the LDSs studied in thissis, pupils are working
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together in pairs or groups. This is not only bseathat is how teachers
most often didactically design for learning withyitl learning resources,
but also because pupils cooperate substantialtpendigital learning envi-

ronment (Kroksmark, 2011). The results in articléot example, show how
pupils cooperate constantly, also when working miividual digital repre-

sentations, as in the LDS “The history about mdieyl form their paths of

learning together, by asking each other questiongyetting involved in and

inspired by peers’ representations and by telliagheother about what they
are doing in the digital interface. The resultstlod articles illustrate how
pupils make their own paths of learning (Selan@6f8a) in the digital in-

terface. They choose how, when and why to entexaand they choose
how to navigate in the digital learning environméntthe following a selec-

tion of interesting features in pupils’ design eatning will be discussed.
The most prominent finding in this aspect is thapifs design their learning
paths by means of affordances offered by the diigitaning resources.

Design of learning paths by affordances

Pupils in these articles are constantly seen usfifogdances to learn. Some-
times pupils’ activities in the extended digitateirface are described as an
activity of “copy&paste” information found on thaternet instead of learn-
ing (Perkel, 2008). For example thedrticle in this thesis expresses that the
affordance of copy&paste can include learning. Wieanning is understood
as a process of transforming and forming, a styategh as copy&paste
includes learning, since the information is transfed into something new.
The text found on the internet is selected andrddd, put into a new con-
text such as for example a PowerPoint slide, prighadulesigned regarding
size, colour and layout, introduced with a headkne possibly illustrated
by an image. Pupils here show an increased ablityse and elaborate a set
of signs in a meaningful way (Selander, 2009) anpdsiich a copy&paste
strategy the pupils can be seen to form their omowkedge. The results of
primarily articles 1 and 5 in this thesis indicéibat pupils’ learning in the
digital learning environment is what Wheeler et(2002) calls peripheral or
incidental. Thepupils make meaning and learn by means of afforenc
offered by the digital learning resource. Whategarded asalient by the
pupils in the digital environment attracts theteation. Even if the attended
image, sound or text has little, or even nothiogdd with the given task or
the subject area setting, the pupils still try hardnake meaning of the in-
formation and make use of it to form some kind epresentation of their
learning. As discussed above, the teacher is m@tyal present in this trans-
formation process and this thesis presents sewexsions where pupils
seem to be very eager to make meaning of quitewaat information, lead-
ing to peripheral or incidental learning. To mentian example, pupils in
article 1 design a PowerPoint about Sweden aseacsaftry. They search
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for “safe+Sweden” in Google images and get lothits, where one of them
is an image of a Volvo. As a result they let angmaf a Volvo represent
Sweden as a safe country. Pupils highly value nf@rmation presented by
the digital learning resource and tend to trusaa ¥ although they discuss
that it seems to be incorrect, or the suggesteltirgpef a word — although it
is a word other than the word intended. They havegen attitude to what
appears on the screen and use the information creatively. They trans-
form their own intentions according to their engaget in the digital inter-
face and aim their interest at something thattith@amoment, feasible. This
is for example illustrated in article 1, where pgspare elaborating on the
“myth” about Sweden that it is not possible to swmSweden in the winter.
Suddenly the pupils become engaged in transfornmfgrmation about
“swimming in the summer” due to hits about outdbathing places, al-
though their representation is only supposed t@eon“swimming in the
winter”. This leads on to how pupils’ interestsrgatheir design in learning,
which will be discussed below.

Pupils’ interest carries their learning path

An important finding in this thesis is that pupdlee designing their paths of
learning steered by their own interest, i.e. whaytchoose to focus on. Ac-
cording to Kress (2010) it is always the learnémterest that frames her or
his attention to what becomes that which is todaered, which functions as
a curricular prompt. What makes this central is thiesis is that pupils here
are left to work independently in the primary tf@nsiation unit, and thus

given an ample space of action. All articles irsttiiesis show how pupils
are introduced to a specific subject area — inalgidiome sort of an assign-
ment or a prompt — in the LDS setting, and howrthiderest guides them to
choose what to engage in. This thesis shows howspuesires are a core
issue in the digital learning environment. Insteddrying to tame pupils’

desires, teachers in a digital learning environnignto accommodate pu-
pils’ desires and interests. According to Dahlb&Mmloch (2006) the desires
of children encounter the desires and wishes oft¢hehers too. In some
examples in this thesis pupils are interested imeaitng high grades and
therefore their interest makes them focus on cotimglell assignments cor-
rectly and in time in order to satisfy the teachesishes (for example article

4). In other examples pupils are interested in n@kin aesthetically attrac-
tive digital film (for example article 3) and in tyether examples pupils are
interested in designing an entertaining presemtatidth a provocative con-

tent (for example article 5). Their interest isrdi®y the starting point of

their own learning path, at the same time as iteasdke subject-related con-
tent meaningful in that specific situation. Pupilsterest is not consistent;
instead the results show how it constantly chamyestion, due for exam-

ple to a technical problem with the digital leagniresource, an attractive
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image on the screen, a teacher’s formative assesgma new group mem-
ber. As a result pupils’ learning paths in the egttd digital interface are far
from straight. They are more of a tangle, or aatnie (Dahlberg & Moss,
2005; Deleuze & Guattari, 2004). According to Deke Guattari (1999)
the rhizome operates by variation and expansioth,aamap — or a learning
path — is modifiable, constructed with multiple rgmtays. A predetermined
path of learning does not exist (cf. Dahlberg & &lp2006), instead it is
designed in learning (Selander & Kress, 2010) ia ttansformation and
forming process in the LDS where pupils designrtbein learning in rela-
tion to the conditions of the learning situatiompls’ interest also reveals
something about how they choose to position therasel how they negoti-
ate their identities in the extended digital inged.

Negotiation of multiple identities

Pupils’ designs in learning are dependent of hosy thosition themselves.
Position has to do with identity, and although iitgrwas not the focal issue
in any of the articles included in this thesisisisomething that lies along-
side the discussions of each article, since nedgmtiaf identities, from a
design theoretical perspective is one aspect ahileg (Kress, 2010; Se-
lander, 2008a). The concept of identity is alscsented in the theoretical
chapter of this thesis and used as an analytiohlnarticle 4.

Article 4 shows and discusses how pupils positioantselves in the
school setting and how a pupil can, for examplenidly herself or himself
as someone, for example a person who is untalemt8dcial Science or a
person who is an ICT expert. The pupils negotiaitd Whemselves about
which identity is possible or apt in different sitions and their identity is
constantly built anew. All articles, in one wayamother, illustrate how pu-
pil's interest is of high importance in this negibn process, as it frames
the world around the pupil in order to make it megful to the pupil in that
specific situation, as outlined by the LDS purpdsés impossible to avoid
aspects of power and dominance in relation to itlest (Selander &
Aamotsbakken, 2009). Article 4 brings up peers, esgkcially teachers, as
playing a decisive role, since pupils constituteirtidentities according to
the responses or comments of other — such asahkees interventions and
assessment actions.

Identity work here is not about creating or findiagtrue identity but
about finding different identities to position frofBauman, 1991; Ben-
yamine, 2008). This thesis shows how each pupilkameously has multi-
ple identities (Davies, 2003) and chooses to mositier- or himself from
different identities in different contexts or sitiams. Article 4 discusses how
pupils make an image of themselves in each situatine to their own
wishes, ideal pictures and also due to their owow#edge, and how they
then act according to that. Article 2 shows howghbpils are experimenting
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with their identities. They pretend to be Englisidahey make jokes with
each other positioned from a digital identity apafticipating in a “virtual”
world; jokes they would not make face to face ia theal” world. Accord-
ing to Montola et al. (2009) this kind of divisidé® problematic since a vir-
tual world and a physical world can be argued tedpaivalently real (Mon-
tola, et al., 2009). Pupils in this study are agtdifferently depending on
how they position themselves, something that isvshia Hernwall’'s (2001)
research as well where the possibility of anonyriifluences the topics of
communication. In the above mentioned example puggipraise the situa-
tion as acceptable to make jokes with a peer wiusitipned from the vir-
tual world (by text and images in a PowerPoint}, when questioned about
the joke, when positioned from the physical worldhe classroom, they do
not find this justifiable. Such examples indicakatt pupils interpret and
value their digital actions as less serious.

In the didactic design, reminiscent of apistemic computer game
(Shaffer, 2006), a serious game (Holm Sgrensen §M&007) or a perva-
sive game (Montola, et al., 2009), as illustratednio of the thesis’ articles,
pupils are encouraged to act from different posgidDrawing on Shaffer's
(2006:158) work, pupils in these articles can bdewstood as positioning
themselves from three different identities simuttausly (cf. Gee, 2003): 1)
the realidentity is the physical pupil in the classroom, desigrangarration
in accordance with the teacher’'s didactic designth@ virtual identityan-
swers to the identity that is given by the teachehe setting of the specific
LDS and means that the pupil is supposed to enigattpe situatioras if she
or he is actually there; and #)e projective identitywhich is the type of
character the child wants to be in the specifigagibn; perhaps a more haz-
ardous, provocative and mature pupil. The first tdentities are authorized
by the teacher, whereas the third one lies out@téacher’s control. Here a
complex and complicated situation turns up andratbgearch on the same
empirical material (Kjallander, forthcoming publia) shows how pupils,
when acting from the projective identity, for exdepxperiment with drugs.
These kinds of narratives are complicated for #agher to accept as well as
to assess.

Significant signs of learning in modes other thpaeexh and text

A hypothesis in this thesis is that learning inigitdl environment is multi-
modal. Pupils’ learning paths are characterizeglbgalism and multiplicity,
opposed to traditional learning paths where mucheafity such as sound,
light and movement are left out of education (feample Dahlberg &
Bloch, 2006; Jewitt, 2003b; Kress, 2003). This ad to the modes by
which pupils design their learning paths and regmegheir signs of learning
in. The empirical material this thesis builds ors lieen collected within a
school context, and since reading and writing svalent in school (Kress,
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2003), so is reading and writing in the teacherdackic design of the sub-
ject area as communicated in assignments and gndtgeia too. Pupils’
signs of learning in speech and written text akgagb present and often
analysed in the different articles. The articlesoathow how pupils talk
about their modes of reading and writing as thengrily representation of
knowledge, but in their learning paths and in tlsgns of learning, other
modes are as much, or even more, significant. twamention a few em-
pirical examples. When pupils are using digitalltosuch as cameras and
video cameras their gestures, skills and touchshelglicit signs of learn-
ing. This is especially prevalent in articles 1 &hdn article 1 the pupils’
signs of learning in body movements, gestures g@eech are specifically
explicit when they loudly explain — as if talking the camera — why differ-
ent objects are documented. In a digital film, gs@dl in article 3, the physi-
cal actions at the scene with modes such as bositigpg mimics and ges-
tures, holds evident signs of learning, other tlmarexample the written text
or the speaker’s narrative voice. Empirical examlestrating information
searches on the Internet are presented in allemtievhen pupils are search-
ing for information on the Internet the cursor ba screen, as well as pupils’
clicking with the mouse, can indicate their inté/@sd give an idea about the
pupils’ signs of learning. In a PowerPoint, as sieetie £, 2™ and %' arti-
cles for example, an image, a sound, the backgrauunsic, an object’s
movement on the screen, the fonts of the headtindse colour of the slides
hold specific signs of learning, since they are ctwisen randomly. The no-
tion of motive effec{van Leeuwen, 2011:23) helps to reveal pupilshsigf
learning in the LDS Europe — The escape to Polahere they spend time
and energy on choosing a dark background affegtit@elcommunicate the
suitable feeling or frame of mind of the countrg@litics. Pupils can design
different learning paths by different modes in @igle PowerPoint slide.
The following paragraph further discusses the damglous meaning-making
activities pupils are engaged in, in the extendgdad interface.

Simultaneous, parallel learning paths on the I&ern

Many examples discussed in this thesis illustratgilp using the Internet.
When pupils search for information on the Interthedtir learning path, al-
most without exception, begins at Google. This t®@mon approach today
and is expressed by AulettalVe don’t search information, we Googl€ it
(2009:xi). Pupils search for one or several wordsGmogle and irrespec-
tively if they search by images or not they get ealth of search results.
Pupils often choose the first alternative link aamjage in the presented
information and form their learning paths by, fesample, images and hy-
perlinks. According to van Leeuwen (2005) our bsaane perfectly capable
of understanding the same text or communicativeteaetwo or more levels
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simultaneously, and this is how | understand pupiésign in learning in
these LDSs.

Pupils simultaneously design parallel learning pdththe digital inter-
face, where the first one represents the formalzedcation which is the
path initiated, promoted and assessed by the teathis path answers to
assignments and curricular aims. The other pathesepts the extended
learning that goes on below the surface. This lagroan, by drawing on
Olsson’s (2009) work, be understood as undisciplimendom and wild and
motivated by pupils’ desires. These learning preessan be profound and
creative (cf. Naeslund, 2001) and hold significsighs of learning. An em-
pirical example here is when pupils in the LDS “fsea handicap” in article
2 engage in quite advanced ethical discussionshmthar it is morally de-
fensible to use a photo of someone copied fromltiernet or not. The
learning that occurs in such moments is often ibldsfor the teacher and
for that reason falls outside of the frames foreasment. In the following
section assessment in the digital learning envienmtrwill be discussed.

Assessment of learning

Research question IV: What is recognised as legriina digital learning
environment, how is this learning assessed and dmywupils make meaning
in assessment actions?

Assessment is the focal issue of article 5 anddstianally also more or less
discussed in all of the articles, since teachetengparticipate in pupils’ in-
teractions. Drawing on Bjorklund Boistrup’s (201@prk on assessment
discourses in Mathematics classrooms, assessmetfteireight Learning
Design Sequences studied in this thesis can berstndd from a discourse
called Anything goegBjorklund Boistrup, 2010:167). The discourse sedi
here to create a general comprehensive picturesgdsament in a digital
environment. The assessment focus is on the taitlerrthan on the process.
Feedback is mainly from the teacher to the pupi,tbe pupil is encouraged
to contribute to the discussion. The teacher istim@stive but sometimes
she/he leaves what the pupil has presented unobeatle even if it is inade-
quate. This discourse is a great step from skidhadnll that used to be a
common approach in digital environments and thatgraved not to support
learning, but according to Gee (2008:200) neitheesdthe strategies of
“anything goes” or “just turn learners loose inhrienvironments” (cf. Kir-
schner et al., 2006). Still, a general finding thabuld also like to point out
is that pupils in these LDSs do make meaning aathlen the assessment
actionstogetherwith their teachers (cf. Lundahl, 2006).
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Recognition of learning — depending on the tramsédion unit

Before entering into a discussion about the assa#sai learning, the con-
cept of power must be considered for many reasdlhassessment actions
are related to the context, or cultures of recagmjtwhere they occur (Se-
lander & Kress, 2010). First of all, something hase defined as knowl-
edge in order for learning to be assessed. In wib#te eight LDSs tran-
scribed and studied in this thesis, knowledge ahdtws to be assessed is,
by the teachers and pupils in the setting, undedsts “completing the as-
signment”. The assignment is to make a digital gm&tion, such as a film
or a PowerPoint, with a Social Science-relatedaantThe older the pupils,
the more the assignments correspond to coursetwmiiea@nd syllabus and
the more the assessment act is aligned to thissmon a design theoretical
perspective, the choices of the form or configoratf the Social Science
material is immensely significant for how somethiten be understood as
meaningful and acquire the status of knowledge affkir & Rostvall,
2008). ICT has a prominent position in Social Scienyllabuses as well as
in Social Science work in the classroom, but nocaurse objectives or
grade criteria in these LDSs. From my researchggtspective “completing
an assignment” cannot be considered as learnisgedd learning, from a
design theoretical perspective, is viewed as thalr@f the transformative
engagement with something, leading to a transfaomatf the pupil’'s semi-
otic or conceptual resources (Kress, 2010). Legrisnunderstood as the
increased ability to use and elaborate a set ofssigthin a certain domain
in a meaningful way (Selander, 2009). Article 5whohow learning is
slightly differently appreciated by the teacher eleging on what LDS trans-
formation unit the pupils position themselves frdmthe primary transfor-
mation unit, pupils’ texts, ICT engagement andtlobbices and arguments
are recognized as learning in modes such as boslliqggyp gaze and voice.
In the secondary transformation unit, pupils’ ICHills, speech and text,
their engagement in information searching and sreaolutions are recog-
nized as learning. In the digital learning envir@mithe outwardly signs
(Kress, 2010), formed in for example a digital prol are more and more
appreciated as learning the further on the pupdspasitioned in the LDS.
In the process of forming their representationgilpushow that they are
members in what Lave & Wenger (1994) would calcarfimunity of prac-
tice”, where both the understanding of what mustitsee as well as the ac-
tivity itself is recognized as learning. A slightfdrence in the recognition of
learning depending on age is seen in the diffet®8s. Secondary school
pupils’ representations in physical products anereqgiated as holding signs
of learning more than are preschool pupils’ repneg@®ns. Preschool pu-
pils’ interaction with the digital interface is uaidtood as learning, probably
because the teacher here is more present in tihmangyritransformation unit
than she/he is in the older pupils’ transformapoocess.
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Secondly, power is always present in situationthefkind studied in this
thesis (Foucault, 1982), and therefore it is imgatrto consider that some-
times leaning is actually not the issue, but powdKress, 2010). In article
5, one example illustrates how the teacher, inrmditive assessment act,
corrects a pupil’'s grammar. Probably he does ndhidobecause grammar is
appreciated as knowledge in the LDS. Insteadpbssible that he does it to
show who is in charge. The different articles shaw this kind of assess-
ment of details is more likely to occur in the paimy than in the secondary
transformation unit, where focus is laid on morggital characteristics of
pupils’ learning paths.

Assessment purposes — depending on the transformatit

Not only is knowledge appreciated differently dfatient stages of the LDS,
the assessment actions have different intentions depending on what
transformation unit this is carried out in. Artickediscusses how teachers’
intentions with the didactic design of the subj@aa aim at pupils reaching
a high level of knowledge — cf. Lindstrom’s (200&)vice/expert level in
assessment — whereas teachers’ formative assessnitbet primary trans-
formation unit aims at pupils reaching a lower leseknowledge. Despite
this, summative assessment in the secondary tramsfion unit is accom-
plished with the highest grade criteria in mindisIiphenomenon is reoccur-
ring in the different articles, where the teaclsevery attendant at the intro-
duction of the LDS and then she or he lets thelpupiplore the digital re-
sources independently, only to yet again play aésdecrole at the end of the
LDS at the time for summative assessment. Accortingress & Adami
(2010) the former stability of genres, discoursesl &nowledge can no
longer be assumed in the digital learning enviramirthius social conditions
are unstable and provisional. They mean that eachson of communica-
tion in principle therefore requires an assessnaehtin the moment. The
lack of qualitative teacher’s intervention and fatime assessment is dis-
cussed in several of the thesis’ articles, bus mdt analysed. Sometimes it
appears to be a conscious didactic design (JeRf®8a), sometimes it
seems to be related to technical problems thatpycteachers’ time and
engagement, as illustrated in article 4, wheretdaeher must leave to go
and find some laptop cables, as well as findingwdut the Internet is down,
instead of continuing the formative assessmenthattshe began.
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Assessment as grading something unknown

It is impossible for teachers to predict the infatimn the pupils will be con-
fronted with in the digital interface as what ishe learned is constantly
configured by the modes on the computer screenitf)J@®03a), and since
teachers only participate to a certain extent entthnsforming and forming
process of the LDS’s primary transformation unis @& result, pupils’ final
representations time and again come as a surpribe teacher in the end of
an LDS. Assessment becomes a matter of grading temmgeunknown.
Their learning might be unknown, but it is not ipdadent from processes
of assessment (Selander, 2009), as this is framéldebschool. As assessing
the unknown by a traditional test would be comjéda assessment is con-
ducted in relation to the pupils’ representatianstead, as illustrated in arti-
cle 5. This is one aspect of the school as artuisin, that was earlier char-
acterised by excluding, now being characterisednbjuding, as discussed
in article 4. According to Erstad (2008) digitath@ology has brought about
an interest for measuring the non-measurable asdhwlexity of digital
resources can be used to assess skills such dermprsblving that are diffi-
cult to assess with more traditional assessmerdreactin a few LDSs the
teachers simplify pupils’ learning by ticking offidt they have finished all
assignments (as the assignment is often recogasdde main representa-
tion of knowledge), but in the major part of the &Pteachers show a very
advanced capacity of apprehending and includingdlgugigns of learning.
Instead of correcting and checking pupils, andngcés the one that sits on
all the keys, they open up for their own curiosityd exploration. They show
their epistemological uncertainty (cf. Deleleuz893) in relation to the pu-
pil by viewing this unknown as an asset. This {geefally obvious in article
5, where the teacher at the end of the LDS prafsepupils’ representation
of a politician, although the assignment was ts@nt a scientist. Listening
makes visible here what is unattributable and n®ah{berg & Bloch,
2006). Listening as a didactic design has gainedrgt in several research
fields (for example Dahlberg & Bloch, 2006; Abergl&nz Taguchi, 2005),
and this is true in the multimodal research fieddneell (van Leeuwen, forth-
coming publication). But since learning, from aigastheoretical perspec-
tive is an increased ability to use and elaboratestablished set of signs
within a certain domainin a meaningful way, this assessment approach of
anything goe¢Bjorklund Boistrup, 2010) is problematic.

Multimodality in assessment actions

According to Forsberg & Lindberg (2010), classrom®search on alternative
assessment actions calls attention to the impaetanche development of
multimodal tools for teachers’ assessment of pufgkrning. In this thesis,

the 2nd, 3rd, 4th and 5th articles illustrate heachers assess multimodally.
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They use for example nods to approve the pupilsigimative experiences,
frowns to disapprove of the pupils’ engagementhia tlesign of a digital
table, mouse movement to indicate a preferred kagoua recommended
resource with the indicator on the screen and smieshow approval of a
map. They also use oral speech to praise or eetiand written texts to give
feedback to or to grade the pupils’ work. The rssin article 5 illustrate
how teachers’ modes can be contradictory, wher¢etheher with his words
for example accepts the pupils’ representationslewdther modes, such as
long pauses, staring gaze and touching of hisdanemunicate the opposite.
Multimodality is a core issue also in pupils’ meagimaking in assessment
actions. Article 5 shows how pupils use their baghstures, gaze and voice,
as well as tools such as course objectives aretierto make meaning of the
teacher’'s assessment. Although the teachers’ assetsactions and the
pupils’ reactions are multimodally representedcheas do not always suc-
ceed in reaching the multimodality in their pup#sgns of learning, which
will be discussed in the next paragraph.

Invisible learning

Pupils’ multimodal interaction, that is so promihém the digital interface,
causes implications for assessment, since thesmseas system, according
to for example Underwood (2007), is trapped inttbek age and inappro-
priate in the digital age. To be precise, schodiuces of recognition have
not been able to keep up with the new culturesrotlygction (Selander &
Kress, 2010). From a design theoretical perspecssessment represents
the understanding of signs of learning, as showditigrent communicative
modes (Bjérklund Boistrup & Selander, 2009). Thei[®l engagement with
modes such as layout, music, colours and soundsld®m recognised as
learning in these LDSs, although that is somethirag the pupils, being
digital natives, prefer to engage in (Prensky, 20@&kccording to Jewitt
(2003b), assessment will ignore and negate muethat is learnt if assess-
ment is restricted to speech and writing. To prevash example, the results
in article 5 illustrate how neither the formativegr the summative assess-
ment actions concern the design of the PowerPalihipugh the pupils have,
for example, designed the background colours oEliges to represent spe-
cific moods. The results in the articles illustrétat there is a digital divide
between the digital natives and the digital immigsa(Prensky, 2001). A
significant part of pupils’ learning in the digitlarning environment thus
disappears in the digital divide.

Pupils’ learning is not only made invisible by bgpirepresented in modes
that are not perceived by the school. As pupilsdasgning their own, and
sometimes parallel, learning paths in the digitalimnment, and since the
teachers are not intervening in the pupils’ formaigknowledge in the pri-
mary transformation unit, mainly (and at times Qriyeir learning that is
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represented in the final product is visible. Thisible learning represents
only a small part of what the pupils have learfedmany reasons. For ex-
ample their digital texts are redesigned over avgl @gain (as seen in for
example article 3), items are cut out and othenstare lost (as seen in arti-
cle 5) because of technical problems. As discussetier, pupils design
their learning paths in response to affordances @odpts in the digital
interface, which means that they often engage iosites and facts that they
choose not to include in their final product. Aleid discusses the fact that
pupils learn a great deal that is not noticed @essed by the teacher and
article 5 suggests that assessment can be dedigtedexploratory, to em-
brace new knowledge to acknowledge innovation (OE@ID5). This di-
rects us to the concluding discussion of this #jashere the challenges the
schools of today are confronted with will be elaiied.

Didactic complexities in The Online Learning Pagadi

As discussed in and confirmed by this thesis, legrm school takes place
in a digital divide (Prensky, 2001) between digital natives — pupiland
digital immigrants — teachers — when digital leagnresources are used.
This divide has been discussed before, but is ohddiate interest right
now, when most pupils have their own mobile phomdsgn 1:1 initiatives
are emerging in schools around Sweden and whedrehifor the first time
ever are claiming that they spend more time onrternet than they spend
with their friends in their spare time (Medierad2®10). These are all signs
that we have entered a new paradigm.

In the introduction to this thesis, four internata paradigms in the de-
velopment of, and research about, ICT for learnimgchools over the last
40 years (Koschmann, 1996) were identified andampd. In addition, a
contemporary paradigm was suggested. | call thigeroporary paradigm
The Online Learning Paradignsince learning, communication and design
in the extended digital learning environment prédgeaccur online with
digital resources. According to an often cited remalled “Skola 202>
(Myndigheten for skolutveckling, 2007a), one of tlaFgest challenges
schools stand before is to make the most of nevtatliggsources in order to
develop pedagogy and this paradigm has been naticgitferent surround-
ings by different researchers. It is by Hylén (20#@l@scribed as based on
four trends. Three of the trends have a directibgam learning in contem-
porary educational environmentssers are producers; informal learning
increases in importancand; learning is independent of time and space.
These trends will be discussed here with a focusam they can be under-

52|n English: “School 2021".
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stood by means of my thesis, as well as what tt@igations can be for
didactics in the schools of today.

Trend: Users are producers

One of the core issues in the thesis concerns hgilspand teachers are
designing the digital learning environment. Chitdigrown up in the 1990s
have no problems to actively engage in productfodigital material and the
meeting between children and grown ups can be imeenoductive when
the child is allowed to be an expert in the digitderface activity (Haila-
Ylikallio, 2009). Since teachers and pupils coopeely produce digital
media and Social Science material they are didatggigners (Selander,
2009). This notion answers to one of the trendgte Online Learning
Paradigm,users are producerswvhich implies great possibilities for mean-
ing-making and learning as well as didactic comitilex. All articles in this
thesis, more or less, illustrate how pupils areoeraged to design their own
learning paths, based on what they are interentdd that specific situation
— paths that are digitally designed according tpilpuown wishes. Pupils’
possibilities to learn by independently experimegtiith the digital learn-
ing resources are increased (cf. Naeslund, 2001g. résults in this thesis
show how pupils’ learning and representations ameraced in the secon-
dary transformation unit, although they do not afsvdit the setting with
course objectives and curricular aims. Since temchnd learning cannot be
detached from assessment (Lundahl, 2009) and thece is a need for new
strategies for assessment in digital learning enwirents (Erstad, 2008;
Selander & Kress, 2010; Underwood, 2007), this madound didactical
consequences, because if everything is accepteat, ddes the role of the
school with teachers, curriculum and grades theorne?

In policy documents, articles and literature abdigital learning re-
sources in schools, the conceptNéw Millennium Learnef$ frequently
recurs. Characteristics of the new millennium leasrare that they are digi-
tal natives and that they enter the Wel3*Za8 producers rather than users. A
lot of research suggests that schools must chémjettaditional goal orien-
tation with a teacher as an instructor and assessarder to meet these
pupils’ desires. Research suggests that schoolsheimactivities at what is
often referred to ag1™ Century Skillsthat is knowledge needed to be able
to live and work in the society of tomorrdiylén, 2010; Law, et al., 2008).
These skills are described as the capacity to engmatifelong learning and

53 More information available at: Centre for EducasibResearch and Innovation (CERI) —
New Millennium Learners: www.oecd.org/edu/nml

54 The second generation of web services, charaatiebigénteractivity where the user is
producing the content of the site, i.e. Facebookip&dia etc.
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in connectedness in activities such as teamwor&otee open-ended real
world problems, and collaborative work with local well as international
contacts to develop global understanding and @lltgensitivity. The
teacher is here supposed to act as a facilitatothén learning process
(Kroksmark, 2011; Law, et al., 2008). Concerninghasi’'s democratic
commission, this kind of didactic design suits thericulum. There are
similarities in the didactic design of these sugiges and the didactic de-
sign analysed in this thesis and there are a ldismussions going on about
if pupils’ learning is enhanced or not when givelarger space of action as
well as more responsibility. A recent research sur{Skolverket, 2010c)
shows ambivalent results: on the one hand pupills weak home support
are not favoured by such a didactic design, buthenother hand flexible
individualization, based on pupils’ needs, promgtegils’ results generally.
An interesting passage here concerns the facpthpls’ results tend to drop
during the first years of this kind of didactic dgsthat 1:1-schools imple-
ment (Silvernail & Lane, 2004). A didactic questignhere whether pupils’
knowledge actually declines or if other kinds oblhedge are practiced in
this didactic design? Possibly thwisible learning discussed earlier in this
chapter, results in knowledge that is not recoghisestandardized tests as
they are formulated today? Irrespectively, thisdkiof didactic design is a
clearly outspoken demand of society today. Thie éentradiction compared
to current international political demands on psipivhere measurable re-
sults are the focal issue (such as for example PISBesides, the political
demands on Social Science are about to get moresddcon measurable
results. According to an interview with Sweden’shiter for Education and
Science Jan Bjorklund, Swedish National Standaddikests will soon, for
the first time, be launched in Social Science (Bjimd, 2011-02-12). The
paradox between the demands of society on pupifS'Century Skillsand
the political demands on measurable results hasatra didactic implica-
tions. If the teacher is not acting like an asseasd if goal orientation is out
of question in the extended digital environmenntlie the assessment of
learning even possible? According to Erstad (2068yearch about assess-
ment in a digital learning environment is limiteddaso are initiatives to
change assessment practises. Since formative anthaive assessment
must be performed in relation to learning objecjveossibly some of the
LDSs presented in this thesis are, in a strictessenot formally assessed in
relation to curriculum and other policy documeritsla National and inter-
national research in 1:1 schools reveals that grachre worried that their
pupils do not learn what is stated in the goalok§mark, 2011) and per-
haps teacher’s interventions are better undersamdeedback or feed-
forward (Bjorklund Boistrup, 2010) in these LDS$ig reasoning is linked

% Programme for International Student Assessment. reMainformation on:

http://www.pisa.oecd.org
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to the next trend in The Online Learning Paradigecause if pupils pro-
duce their own learning and digital material in thgital environment, and if
this learning is not assessed according to colrgxtives, then the impor-
tance of informal learning is likely to increase.

Trend: Informal learning increases in importance

This thesis shows how learning in a digital envinemt has informal fea-
tures. According to Pedr6 (2007), education islehgked because of pupils’
massive use of digital media outside school. Stoal¢kr et al. (2010) mean
that the informal sector has only recently beewgazed as a possible edu-
cational provider. Today pupils’ informal learnimg increasing in school,
since pupils, for example, use informal communifi@stheir formal learn-
ing (Hylén, 2010). The informal learning increageimportance in relation
to learning in school, and formal learning in tharadigm aims at catching
elements of spontaneous informal learning to ino@t@ into formal learn-
ing. In my empirical material such approaches avadaocted in several
LDSs, such as in article 2 where pupils are engmgdo make presentations
about their own cuddly animal and their own famiby,in article 2 where
they are supposed to represent their own feaiig, article 5 where the sub-
ject area is didactically designed as a roleplayiagputer game. Without
having compared the LDSs with each other, | dayetlsat pupils, in these
formal subject areas with informal features, areyvengaged. Their en-
gagement is also visible in their final represeates. According to Ramberg
& Tholander (2006) bridges built between pupilspaxsive knowledge
development outside school in interaction with atbut digital learning
resources in school, are linked to that what carcand engages children
should also be acknowledged and integrated in $¢bdoe critically used. A
challenge for schools here can be to find a baldeteeen formal and in-
formal learning so that pupils are kept interestethe same time as engag-
ing in the Social Science material. The scienca arehis respect is ahead
of the social science area. They are talking atfmitdevelopment of third
area (Stocklmayer et al., 2010:30) that is bridging e between school
and community. This third area can be understootth@snterface between
formal learning in school and informal learning $dé school. Since it is
hard, on a daily basis, to teach pupils outsideoaichICT with video-
conferences, web-lectures and didactically designelnl resources made by
museums, science centres and zoo’s, for examphe as educational out-
reached arms that understand and respond to looa¢wa and build up a
third area. If this third area is to be exploitésban Social Science, schools
need to acknowledge that they will benefit fromeemal involvement and
the informal sites must engage in designing thelfiiviies so that they are
aligned to curriculum and school demands. Thusomdt are schools sup-
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posed to change their attitudes towards informainli@g, but the informal
sector must also change.

This thesis illustrates how the teacher is giveramost unmanageable
position in the interface between formal and infaktearning. Someone else
who has acknowledged the complex role of the teaicha digital learning
environment is Dillenbourg (2008). He claims tha¢ teacher cannot be a
“sage on the stage” nor a “guide on the side”,eiadtthe teacher must or-
chestrate an integrated scenario with flexibiligncerning time, space and
resources to be able to support learning. Althaalgteachers studied in this
thesis are far more interested, experienced artbdkin digital learning
resources than the average teacher, the empineah@es time and again
point out the teacher’s insufficiency in, for exdepappreciating pupils’
signs of learning in modes other than the lingadi¢le 5), or failure in mo-
tivating the pupils to use adapted digital resosif@eticle 2) or absence dur-
ing the transformative activities in the primargnsformation unit (articles
1, 2, 3 and 5). Here the notion of ttiigital dividecomes into play. Since the
pupils, ordigital natives are engaging in the digital interface with petspe
tives, knowledge and skills that the teacherdigital immigrant cannot
grasp, they communicate in different ways, makindifficult for them to
understand each other. Despite the communicatiorieb& in the digital
divide, I think it is fantastic to see how teachstisin to meet, understand
and use their pupils’ interests, needs and desirdbe extended digital
learning environment. The teacher’s designs fanieg are getting closer to
the methods of work of a researcher, where the ®terds learning on
scientific grounds in the practises of schools ppraaching (Kroksmark,
2011). Sstill, the current digital divide will contile to cause complexities for
schools, since digital immigrants will not be albecatch up with digital
natives, but by taking the differences into consitlen, perhaps the digital
divide will narrow. And in the near future, perhapsachers will be natives
as well and the divide will thereby be united?

Trend: Learning is independent of time and space

Some schools studied in this thesis are 1:1 schedisre all pupils have
their own laptop that they use both at home amsthool. This dramatically
changes learning, making it independent of time space (Hylén, 2010;
Kroksmark, 2011; Tallvid & Hallerstrom, 2009). Tinlependency of time
and space extends the learning environment furthehe current paradigm,
the extended learning environment regarding thegagep of pupils in this
thesis (6-17), can thus be even more extendedpd@eived in this thesis. It
does not only concern what goes on in and arounditital interface of the
computer screen in the classroom. Instead, theneéatedigital learning en-
vironment might very well include the pupils’ evesgking hour of the day,
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where the pupil, for example, finishes her/his éfigtpresentation in bed on
a laptop, just before falling asleep. Questionghié kind of mobility in
learningrepresent a large research field. Reports are &dtmrsed on high-
tech solutions and apps. Many digital resourcesenitilpossible for the
learner to control when and where the learning dgidace (Dahlgvist &
Ramberg, 1999). This is excellent for many reasbnos,| also think it is
important to consider that school has a socialgagstnt too. Dahlqgvist &
Ramberg (1999) mean that mobile learning in sorpedcis can decrease the
chances of developing some social relations whiehimportant for help
and cooperation. This is important to considerdnosling, especially since
children are spending more and more of their spane on the Internet
(Medieradet, 2010).

Research indicates that digital natives can viesir thffline world as pe-
ripheral, in favour of the online world (Kress, 2)1 According to
Kroksmark (2011) children can appreciate the onlireld as real, also in
the offline world. He refers to Baudrillard (1988)d explains this as that
the pupils experience “true fantasy”. In schookttretchness of learning
(Kroksmark, in print) means that pupils and teashbinking is stretched by
the movement between the offline and the onlineldsprwhich results in
their experiences being drawn between the diffenemtds. In the empirical
material analysed in this thesis, pupils do notpm#able digital devices in
the same way as they will in the near future, wipengils in primary school
will probably have constant Internet access viar th@bile phones. How
young people position themselves in communitie$ sag Facebook, blogs
or in online games can then be of greater impoeaachem, than how they
position themselves in the offline world in the sseoom, since children
today spend a major part of their spare time onltibernet (Medieradet,
2010). According to Kress (2010) life lived offlimeay become (or probably
already is to some people) subordinate to lifediealine, or it can possibly
even be livedor life online. This development brings didactic imcgtions,
such as that the school must learn to apprecigigspmultiple identities in
their online life as just as “real” and importarst their positioning in their
offline life. In some aspects, school has develdgeeimbrace this. Such an
example is net bullying, which today is appreciatede equally as serious
as bullying in the classroom (Skolverket, 2011)efEhare also many exam-
ples from 1:1 initiatives where pupils are encoadhgo work with blogs,
Wikis, YoutTube, Facebook and similar Web 2.0 reses on the internet.
At the moment less than 5% of Sweden’s approximal000 schools are
1:1 schools, but many ICT strategists (for examp&NKOM, 2011)
prophesize that in a few years half of all pupill Wwave their own com-
puter. According to Kroksmark (2011), one thirdSyfeden’s municipalities
will launch 1:1 projects in their schools alreadyridg 2011. How will
schooling be able to adjust to all the changes th@tnew paradigm in-
volves? Many other countries are developing natitd@@ strategies at the
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moment, such as Sweden’s neighbour Finland (Lir&lérankinen, 2010),
and perhaps a national ICT strategy is neededfaftsBwedish education to
be able to develop in The Online Learning Paradigm?

New research derived questions

There are, of course, issues about interactionnimganaking and designs
for learning in the extended digital learning eowiment that | have not en-
gaged in within the framework of this thesis. Taibewith, this thesis does
not have an intersectional perspective at all. malyse the material once
more with a gender or multicultural perspective ldoprobably give totally
different, yet very interesting, research resutaother phenomenon that
grew in importance during the work with this thesiad that was also ana-
lysed by the end of it, is assessment. This rebeaterest evokes a lot of
new questions about assessment, such as how altpeedoals and the
grades are in the digital learning environment. Hlawteachers think about
assessment in the extended digital interface?

When speaking of the teacher’'s assessment in timldiearning envi-
ronment — something that, according to Forsbergi&lherg (2010) is very
underrepresented in research about assessmernd like to examine the
strategies of teachers that are positioned in tiggllen of a seemingly cha-
otic, speedy digital divide but still professiolyafilan or improvise, for their
pupils’ learning in ways that are motivating, ckaljing and embracing
didactic design. It is all very impressive and ihththese kinds of teachers
have lots of experiences to share. On the othed,lthe lack of qualitative
teacher’s intervention and formative assessmettiénprimary transforma-
tion unit is discussed in several articles. | wolikd to know if this is a con-
scious didactic design by the teachers in ordefiotanstance, practice criti-
cism of sources and other*2dentury skills or if it is a didactic design that
inevitably develops due to, for example, too maapils and too little time,
the Internet’s educational and communicative pdgsls, the digital divide
or something else. This leads on to another readedved question: How
can school take advantage of the informal leartivad occurs in forums
such as blogs, communities and online computer game

At the time | collected the empirical material fibis thesis, pupils with
mobile phones with Internet connections were notcemmon and iPads
were not even invented. During these years moligiat devices have in-
creased dramatically and a study on such digitiniag resources in the
Social Science classroom would be very interestispecially with young
children, since they are used to them from therbegg, being even more
digitally native than pupils studied in this thedt®r this reason young chil-
dren generally are very interesting within thise@sh field. New statistics
from Medieradet (2010) show that internet userthnage group 2-5 years
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of age are increasing rapidly at the moment. Itldidne interesting to study
their learning in the extended digital environmdrith at home, by means
of the informal Learning Design Sequence; and isg@hool, by means of
the semi-formal Learning Design Sequence56

Finally, | also want to finish this thesis by cgiikress (2010:134), who
raises what is from my point of view a central esshat is far too large to
discuss here, but which very well could serve assaarch question in an-
other type of researchYhen knowledge is made by anyone, anywhere, what
is, what can and what should be the place of thea@@

% These two versions of the Learning Design Sequaneedescribed, for example, in Se-
lander, (2008a) and Insulander (2010).
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8. Summary in Swedish

Detta kapitel sammanfattar avhandlingskappan sanfieish artiklarna. Tan-
ken med kapitlet &r att aven de som inte &r sarluFade inom forskning om
larande i en digital 1armilj6 ska kunna goéra sigbéld av vad avhandlingen
handlar om. Via fotnoterna samt vidare lasninghamdlingens olika delar
ska lasaren sedan kunna fordjupa sig i det sonmsféarsom intressant.

Design for l&rande i en vidgad digital milj6. Faligier
av social interaktion i SO-klassrummet.

Foreliggande avhandling handlar om hur elever agerar, skapar mening
och lar sig i klassrummet da de anvander sig aitatiglarresurséti SO,
det vill saga samhéllsorienterande antheBtudien koncentrerar sig pa de
multimodala aktiviteter som pagar i det jag kalkar det vidgade digitala
granssnitte®. Detta innebar att alla elevers aktiviteter bed8om® menings-
barande, oavsett om det ror sig om att de skrivextti sokord pa Google pa
Internet, pekar pa och skrattar at ett foto somasvisa digitalkamerans dis-
play, gar ivag for att be lararen om hjalp elledi@n layout i en PowerPoint-
presentation.

Forutom att bidra med forstaelse av elevers intemakmeningsskapande
och larande mer generellt i en vidgad digital djgnisa bidrar avhandlingen
specifikt med kunskap om elevers formella laranglest SO, vilket hittills
varit ett relativt outforskat omrade. Till skillndchn forskning som fokuse-
rar pa en aldersgrupp sa bidrar det unika aldensspdran forskoleklass till
och med gymnasiet till en mojlig 6verskadlig hedidid av elevers larande i
SO med digitala larresurser. Slutligen bidrar dén dwvhandlingen med en
presentation och en beskrivning av ett nytt perspgld larande, speciellt
utvecklat for att studera elevers larande i laeiljsasom skolan. Detta per-
spektiv kallasDesign for larand® och bygger pa en syn pé interaktion, me-

57 Med digitala larresurser avses till exempel datated hard- och mjukvara, Internet, digital
kameror och mobiltelefoner.

%8 De samhaéllsorienterande &mnena ar geografi, lastaligion och samhéliskunskap.

%9 P4 engelska: the extended digital interface.

503e till exempel Selander, 2008a.
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ningsskapande och larande som teckenskapande mditien aktiviteter.
Detta multimodala designteoretiska perspektiv rgdir beskrivningar,
tolkningar och analyser av detaljerade aspektdeekensystem sasom ges-
ter, tal, skrift, bilder, kroppspositionering, ljuoch farge¥. Perspektivet
betonar kommunikation i situerade aktiviteter osmamdlingen fokuserar
den transformationsprocéssom eleverna engagerar sigProduktionen
eller representationerav information och kunskap, snarare régeptionen
av detsamma ar saledes studiens fokus. Fdéljandefffigestaliningar har
utmejslats for att moéta avhandlingens syfte:

* Hur designar larare didaktiskt for elevers laram digitala 1&a-
resurser i SO, och hur paverkar de digitala larsssna amnets
design?

* Hur interagerar elever med det digitala gransgriité med vilka
meningserbjudanden engagerar de sig i den did#tataljon?

* Hur designer eleverna sina egna larvagar i SO idigitala |ar-
miljon och med vilka teckensystem representeragittiéarande?

* Vad erkanns som larande i en digital l1armiljo, beddms detta
larande och hur skapar elever mening i bedomningggnerna?

Avhandlingsarbetet har delvis ingatt i ett projekt namnDigital Learning
Resources and Learning Design Sequence in SweclistolS — Users” Per-
spectiv® finansierat awK-stiftelsen% forskningsprograntearniT®. Inom
projektets ramar samlades ett omfattande empinisiterial in bestaende av
bland annat videoobservationer, fokusgruppsintervav elever och larare,
faltanteckningar och enkéater pa nio olika skolomsalla ansag sig ligga i
framkant avseende informations- och kommunikatiekisik — IKT. Pa varje
skola har ett eller flera arbetsomraden valts utvfdeodokumentation och
dessa har sedan foljts fran lararens forsta inkiolu till elevernas presenta-
tion av sina arbeten och bedémningen av dessaadamdektionsserie kallar
jag for en Learning Design Sequence — LDS (se L8etlien pa sidan 62)
och den kan omfatta allt fran tva lektioner i rdidaila SO-lektioner under
en hel termin. En LDS bestar av en iscensattnifjy & en forsta och en
andra transformationsenhet och ger en bild av émande kan organiseras i
skolan.

Ett av avhandlingens kapitel &gnas at att preser$eerige och svensk
utbildning ur ett IKT-perspektiv. Texten ar tillostdel hamtad ur en publice-

61 Se till exempel Kress & van Leeuwen, 2001.

62 Se till exempel Selander, 2009 eller Seland&rdss, 2010.
63 Se http://www.didaktikdesign.nu/learnit/

64 Se http://lwww.kks.se/

65 Se http://www.learnit.org.gu.se/
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rad artiket® som inte ingar i avhandlingen. Ett annat kapitglas at att be-
skriva tidigare forskning om elevers interaktiorhdérande i det vidgade
digitala granssnittet.

Avhandlingens teoretiska kapitel inleds med enggion av de under-
liggande antaganden om interaktion och larande wmrin vilar pa och
mynnar sedan ut i en teoretisk karta som ger ehauldet teoretiska ram-
verket som bygger pa socialsemiétikmultimodalitet® och designtedi
Det designteoretiska perspektivet pa larande hait Wtam parallellt med
denna avhandling inom min forskargruppaktikDesign Design ar har ett
viktigt begrepp. Design omfattar transformationggssen dar elever och
larare ageradidaktiska designefsi interaktion med varandra och det vid-
gade digitala granssnitteResign i larandé motsvarar elevens design av
den egna larvagen, det vill saga hur eleven tram&far meningserbjudan-
den och formar sitt eget larande i relation titalddesituationens villkor.
Design for larandehandlar om villkoren for larande och i férgrundstar
har hur lararen arrangerar teckensystem och médigldvers larande. Inom
perspektivet har en modell som ocksa kallas LD®aklats (se sidan 62).
Den illustrerar inte bara perspektivet utan anvés#lsil som en guide for
materialinsamling som ett analytiskt verktyg, villeshandlingens metodo-
logiska kapitel agnas at att beskriva. Utvalda mieda kallade “critical inci-
dents” av det insamlade videomaterialet har anedysanultimodalt med
hjalp av speciellt utformade transkriptionsscherdén olika teckensystem
transkriberats i olika kolumner. Dessa har sedémt® med hjalp av kon-
ceptuella analysverktyg ur LDS-modellen. Result@ebeskrivna i avhand-
lingens fem artiklar.

Artikel 1 heter The digital learning resource — a tool, content ar
peer?” och grundar sig i ett generellt intresse forvets interaktion och
larande i SO i den digitala larmiljon. Artikeln $3f till att beskriva hur digi-
tala larresurser anvands i SO samt att finna minstevers interaktion och
larande. Artikeln visar bland annat hur forskolsklaarn, elever i ar 2, i en
klass 1-4 samt i ar 4 anvander digitala larresuiéeatt: 1) soka; 2) doku-
mentera; 3) bearbeta och; 4) presentera informaf@sultatet visar hur
tecken pa larande synliggors oavsett vad elevemaanaer den digitala lar-
resursen till. Elevers interaktion karaktariserasirapulsivitet, samarbete,
instruktivt sprak men aven av jakt — de kommunicé@nstant med var-
andra och uppmarksammar ideligen sina egna oclasurdpresentationer.

% E-learning in Sweden. PubliceracEilearning practice. Cases on challenges facing e-
learning and national development: Institutionalides and Practice. Volume Bkriven av
Edman-Stalbrandt, E. & Kjallander, S. (2009).

57 Se till exempel van Leeuwen, 2005.

%8 Se till exempel Kress, 2010.

% Se till exempel Selander, 2008a.

0 Se till exempel Selander, 2009 eller Selander8a00

" Se till exempel Selander & Kress, 2010.
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Elevers larande beror pa meningserbjudanden iidéald granssnittet vil-
ket leder till perifert eller oforutsett larandeesRiltatet visar &ven hur olika
teckensystemen hjalper eleverna att forstd ocHei@knformation som inte
kan nas enbart med talat sprak. Resultatet visam &ur relationen mellan
elever och larare karaktariseras av jAmstélldhet

Artikel 2 heter Eh, they even have a special tool, did you seé& tAit
fordances in digital learning resource mediatedemrction” och handlar
om just meningserbjudanden. Syftet ar att hittakigristika i granssnittsin-
teraktionen samt beskriva de meningserbjudandenesbjuds i situationen.
Bland annat s lyfter resultatet fram elevernasirfidng kring vad de ska
anvanda den digitala larresursen till samt hurotieat den digitala larresur-
sen som om den har en agens da den "verkar goea aalsig sjalvt”, som
eleverna uttrycker det. Vidare visar artikeln hi@verna, som gar i ar 7 och
8, experimenterar med identiteter och hur de iblaglger att positionera sig
i relation till en digital identitet. Resultatets@r ocksa att trots att eleverna
anvander en mangd av den digitala larresursensnggerbjudanden, sa ar
det bara en brakdel av alla dem som faktiskt egbjuten digitala larmiljon.

Artikel 3 heter Vad blir SO i en digital larmilj6?och syftar till att illu-
strera hur SO-amnet paverkas av att elever anvadidénla larresurser.
Artikeln beskriver IKT'’s framtradande position i §&mfoért med andra am-
nen och resultatet visar hur eleverna, som gabj &rhandlar fram tva pa-
rallella larprocesser dar den ena ror det SO-maldéeinnehallet och det
andra den digitala presentationens design. Resulaar att eleverna ar
ovilliga att erk&nna felaktigheter i representagiorav sitt larande, men att
de, d& de konfronteras med felaktigheterna viadigitala larresursen for-
flyttar sin forstaelse. Vidare visar resultatetedéverna uppskattar att de far
skapa sina egna larvagar i den digitala larmiljon.

Artikel 4 heter Design for larande i en digital, multimodal miljéoch
syftar till att beskriva forskningsprojektet ocht aeultimodala designteore-
tiska perspektivet pa larande. Artikeln syftar avidinatt exemplifiera de-
signteorin med ett empiriskt exempel som analysatéisan tre olika per-
spektiv som benamnselevsparet, kunskapsspaoeth lararsparet Resultatet
avseende elevsparet lyfter fram hur elever sonvalkiinskapsproducenter,
engagerar sig i multimodala meningserbjudandeneddesignar sina repre-
sentationer med olika teckensystem och medier. efihev uppmuntras att
tilsammans tolka uppgifter och deras intressendtirande for hur arbetet
utvecklas. Resultatet visar hur eleverna positaneig i forhallande till
varandra samt hur framforhandlandet av identitkéer ses som en form av
larande. Resultatet avseende kunskapssparet visaldvernas larande ut-
vecklas i interaktion med det innehall som erbjddm via den digitala lar-
resursen — genom att valja uttryckssatt valjer des@ ett innehall: de visar
vad de forstar genom att vidaur de forstar det. Kunskaper framférhandlas
har da informationen eleverna engagerar sig iantilrattalagd for skolan-
damal samt nar flera olika teckensystem och fldikea dyper av informa-
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tionskallor anvands simultant i larprocessen. Gékalararens spar sa visar
resultatet bland annat att lararen sjalv deltatt fama skolvarlden i alla
dess olika aspekter och att den didaktiska desigaenetecknas av inklude-
ring. Lararen tar sjalv rollen som handledare ogprattar en mer jamstalld
relation med sina elever genom att till exempelaamoa samma informa-
tionskanaler som sina elever och arbeta i anslgtilirderas arbetsplatser.

Artikel 5 heter ‘Assessment in the digital divide: Teachers’ andilpup
multimodal interactiori. och syftar till att finna vad formativ och sumriat
beddmning av larande kan vara i en digital larmil§i elever digitala info-
dingar) och larare digitala immigrante)’ designar arbetsomradet tillsam-
mans. Artikeln avser ocksa att studera hur elekapa mening av bedém-
ningen samt att identifiera bedémningens konselerefis amnets design.
Artikeln visar hur lararen, i en klass 8, didaktislesignar ett arbetsomrade
som till sin karaktar pdminner om ett dataspel.uRatet visar till exempel
att larare ibland anvander motstridiga teckensysti@ntde bedomer elever
och att elevers tal och text erkdnns som lararstiégrie utstrackning &n deras
larande i teckensystem sasom foton, farger ochutayResultatet visar aven
hur bedomningen sker med olika syften och mal beteea var i LDS’en
eleverna positionerar sig; i arbetsomradets isd¢enisg och i den andra
transformationsenheten syftar den didaktiska desigich bedémningen till
att eleverna ska nd de hogre betygskriterierna méautarventionerna och
bedémningsakterna i den forsta transformationsenhsyftar till de lagre
betygskriterierna. Eleverna forvantas i den forsensformationsenheten
sjalvstandigt transformera och forma sin forstaeResultatet visar slutligen
hur lararen i denna summativa beddémningsakt mdatkragcepterar elever-
nas representation genom att forandra arbetsonsréatear.

Avhandlingens resultat diskuteras i respektivekaktimen aven i en mer
generell mening i avhandlingskappans diskussiont{afapitlet ar organi-
serat enligt avhandlingens fragestallningar i fgtfande sektioner.

Diskussionens forsta avsnitt bedidaktisk design av SO-a&mneoeh in-
leds med en diskussion om larares didaktiska design LDS. | amnesom-
radets iscensattning star lararen sjalv for deraldiska designen, men i
LDS’ens forsta transformationsenhet tillats elesegira val avseende de
didaktiska fragornarad? och hur?. Elevernadesignar saledes amnet sjalv-
standigt. Larares didaktiska design karaktarisera®ppenhet, flexibilitet,
deltagande och frihet. Elevers egna intressen gudeas larande och de
uppmuntras att utforska Internet pa egen handetid@minner om det som
brukar kallas "Eget arbete”, en didaktisk desigmsmvands oproblematise-
rat i svensk skofa Larares franvaro i den forsta transformationserhdar
den viktiga transformationsprocessen till stor &fgr rum goér eleverna for-
virrade och situationen kan forstas som att elevémte far tillrackligt med

2 p4 engelskdigital nativesochdigital immigrants(Prensky, 2001).
3 Se Vinterek (2006).

157



stdd i denna del av arbetet. En viktig upptackigiratt larare &ven ar flexib-
la avseende den tredje didaktiska fragarfor? vilket betyder att Amnesom-
radets syften och mal utvecklas i interaktionenlame¢lever och larare i den
andra transformationsenheten. Om larande som amb@s in av olika styr-
dokument anda accepteras i slutet av ett arbetsiensa kan ju SO vara i
stort sett vad som helst, ett forhallningssatt smen finns till SO generellt,
nagot som kan komma att férandras i och med nyiddntbgspolitiska be-
slut“. Denna avhandling visar dock att SO-dmnet harinéla drag och att
elever inte bekymrar sig om bedémning trots attaglgecken pa larande
alltid bedoms pa ett eller annat satt. En annatigvikpoptackt i den har av-
handlingen handlar om hur eleverna engagerar aigdesigna digitalt SO-
material istéllet for att konsumera detsamma, eésjdlvstandigt interagerar
med webbaserad information som inte ar avsedddin.tDetta forfarings-
satt bidrar till att eleverna engageras i aktiv ddapsproduktion samtidigt
som det pd manga satt motsvarar SO-kursplanenstiorter, ndgot som
aven galler online-informationskallornas aktualibeh foranderlighet. Den
dubbla uppsattningen mal i SO: geografi, histaeéigion och samhallskun-
skap & ena sidan och IKT & andra sidan mots i elaseecken pa larande i
och med att eleverna viseadde forstar genom att vidaur de forstar.
Diskussionens andra avsnitt fokuseraripi@&raktion och meningserbju-
danden.Den har avhandlingen visar att elevers interaktorsignifikant
multimodal. Elever engagerar sig i det digitalangsihittet med olika tecken-
system vilket gor att &ven en elev som sitter kickdeh tittar pa interagerar
i granssnittet med teckensystem som tal, gestedjogdhElever, sarskilt de
yngre, ar mycket lyhérda och intresserade av vaesnepresentationer — de
inspirerar, uppmarksammar och hjalper varandradechppfattar larandet i
den digitala larmiljon som ett kollektivt ansvarei digitala larresursen
uppfattas sorett tredje elemefiti interaktionen. Eleverna fokuserar sin
interaktion mot den digitala larresursen och forattire, till skillnad fran de
yngre eleverna, ar det en sjalvklarhet att anvéela konstant. Eleverna
tillskriver ofta den digitala larresursen en agemsjligtvis for att den ger
eleverna interaktionserbjudanden som uppmuntraresia att agera pa ett
visst satt. Vissa av dessa interaktionserbjudaddea vanliga, sdsom hyper-
text pa internet, réda och gréna understrykningaorid eller ikoner pa digi-
talkamerans display, att de avancerade transfonderach formerande
processer de initierar inte uppmarksammas. Derstiidien visar att elever-
na engagerar sig i det som de uppfattar $@mtradand€ i det digitala
granssnittet. Yngre elever tenderar att engagegradet som dyker upp och
uppfattas som framtradande pé skarmen och vafj@ndta sina ursprungli-

7 Lp11 presenterar kunskapsmal aven for &r 3 i SOskehministern talar om att inféra

nationella prov aven i SO.
S A third elemen{(Birmingham et al., 2002).
8 salient(van Leeuwen, 2005).
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ga intentioner darefter for att kunna inkludera adarmation de hittat i sina
representationer. Exempel p& vad som uppfattasfsomiradande och som
eleverna valjer att engagera sig i ar bilder paniskor, ord pa svenska,
bilder som de kdnner igen sedan tidigare eller gppfattas som coola och
texter som presenterar nagot spannande eller utdan®igitala larresurser
erbjuder visualisering av abstrakta koncept, teémpel genom bilder pa
Google men aven genom att visualisera elevernaslégamde i de digitala
representationerna medan de arbetar med dem. Palerkiven transduk-
tion”” dar mening dras fran ett teckensystem till etagenom att eleverna
till exempel tar digitalfoton foér att representena text de skrivit. Ett viktigt
och ofta anvant meningserbjudande berdr hur dagit@fresurser erbjuder
modifiering av representationer pa ett helt nytt, skir till exempel layouten
i en PowerPoint eller texten i ett worddokument kid#in &ndras och dessut-
om ateranvandas. Autenticiteten i det digitala gsaittet ar ocksa nagot
som utmanar och engagerar elever, saval som geadamdaff att engage-
ra sig i etiska diskussioner.

Diskussionens tredje del handlar dérvagar och tecken pa larande.
Alla elever i den hér studien ar att betrakta sagitala infodingarvilket
innebar att de interagerar i det digitala granssinita ett annat satt &n tidiga-
re generationer. Avhandlingen utgar ifrdn och viatirelever designar sitt
larande multimodalt. Ett exempel ar har hur elevecken pa larande ater-
finns i olika teckensystem i en PowerPoint efterdmakgrundsfarger, layout,
bilder, bakgrundsmusik, ljudeffekter och text vaied stor omsorg for att
rattvist representera det de just lart sig. Elezeanvander sig oavbrutet av
den digitala larresursens meningserbjudanden. fE@&anna ett exempel sa
anvander eleverna funktionecropy&pasteda de designar sina larvagar.
Denna aktivitet brukar inte raknas som lar&hdeen i denna avhandling dar
larande forstds som en transformationsprocess, nigediktiviteten som
larande i och med att informationen transformeiasformas till nagot nytt
med olika teckensystem da eleven valjer ut tillrepel en text, avgransar
den, klistrar in den i ett nytt sammanhang, saseR@verPoint, inleder den
med en rubrik samt illustrerar den med en bild.ifalg infédingar véljer
hur, nar och varfor de gér in i en text. De bes#tmultankapacitet och byg-
ger upp tva parallella larvagar i det digitala gsnittet; en som represente-
rar den formaliserade undervisningen med uppgiften kriterier vilken
uppmarksammas och beddms av lararen och en sossesperar det vidga-
de larandet som hela tiden pagéar under ytan ochadtarér odisciplinerat,
vilt och som drivs av elevernas begabessa lavagar ar ofta kreativa och
djupgdende och innehaller signifikanta tecken panide som dock inte blir

7 Se Kress, 2010.

8 Prompt(Kress, 2010).
80 5e perkel, 2008.

81 Se QOlsson, 20009.
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synliga for lararen. En viktig upptackt i dennads¢uar att elevers intresse,
alltsd vad de valjer att fokusera pd, styr deragitfar och att larare i den
digitala larmiljon, istallet for att férsdka tamgevers begéar forséker moter
dem. Elevers intressen ar dynamiska till sin kanakeéna stunden kan det
ligga i elevens intresse att goras klart uppgifteh fa bra betyg medan
hon/han i nasta stund intresserar sig for att garaisuellt attraktiv presenta-
tion med ett provocerande innehall. Elevers larvégadarfor langtifran
utstakade och raka utan designas i larande meesohizon%. En aspekt av
larande ar att elever framférhandlar olika idetdité den digitala larmiljon
beroende pa de egna intressena. Den har avhanulgg att elever posi-
tionerar sig framultipla identitete®, de valjer till exempel att ibland posi-
tionera sig fran en digital identitet med ett upgfastérre handlingsutrym-
me. | ett av arbetsomradena, som didaktiskt detsigsmm ett datorspel, po-
sitionerar sig elever fraen verklig, en virtuelbch en projicerad identitet
simultant’.

| diskussionens fjarde del diskutetasdémning av larandd.det empi-
riska materialet i denna avhandling forstas beddgem av larandet inom en
diskurs som kallasdllting gar’® vilket bland annat innebéar att bedémning-
ens fokus forlaggs till uppgiften snarare &n titbgessen. Bedomningen
bestar av feedback dar lararen ibland lamnar defteal presenterar outma-
nat, men dar eleverna skapar mening ochillaammansmed lararen. Sko-
lans erkannandekultirgor att larande i dessa atta LDS’er kommuniceras
som att det handlar om att gora klart uppgiftertoBede pa vilken trans-
formationsenhet som eleverna befinner sig i sanekéolika saker som
larande och ju langre fram i LDS’en eleverna komehesto mer réknas de-
ras yttre tecknen. Ju aldre eleverna ar desto rkénes larandet som repre-
senteras i fysiska digitala representationer meftaskoleklassbarnens
granssnittsinteraktion erkédnns mer som larande.0Beithgen har olika
syften beroende pa transformationsenhet och ttbtarande behdver bedo-
mas kontinuerligt i den digitala larmilj&nsd bedéms, i synnerhet de aldre
elevernas larande inte alls i den forsta transfaonaenheten. Detta, i kom-
bination med att det & omgjligt for lararen attutSe informationen som
eleverna engagerar sig i pa natet, gor att elesedigitala presentation av
sin forstdelse kommer som en overraskning for éfraom darav forvantas
bedoma nagot pa forhand okant. Ett traditionelthtaserat kunskapstest
skulle darfor vara ogenomforbart. Istéllet bedonéearen elevers larande

82 Se till exempel Dahlberg & Moss, 2005 eller Deksug Guattari, 2004.

8 Se Davies, 2003.

84 Den verkliga identiteten &r den fysiska elevetas&rummet medan den virtuella motsvarar
den identitet som lararen forser eleven med ochféovéintas engagera sig i situationen "som
om”. Den projicerade identiteten motsvarar den aypkaraktdr som eleven vill vara i den
sbpecifika situationen (jfr. Shaffer, 2006; Gee, 200

8 Se Bjorklund Boistrup, 2010:167.

86 Se Selander & Kress, 2010.

87 Se Kress & Adami, 2010:185.
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med olika teckensystem som ibland ar motstridigaaten lyssnar och intar
ett nyfiket och utforskande perspektiv for att motdn inkludera elevernas
representationer. Interaktionen som uppstar i beddgsakten forandrar pa
detta satt arbetsomradets ramar sa att de angiissaslarande som elever-

na presenterar. En stor del av elevernas lararesepieras dock aldrig utan
forblir osynligt i den digitala larmiljon eftersoskolans erk&nnandekulturer
inte hangt med i de nya produktionskulturétn&levers engagemang och
larande med teckensystem sdsom layout, musik éderhippmarksammas
inte vilket innebar att en stor del av deras laeafiitsvinner i den digitala

Klyftan. Aven det larande som inte finns representeden digitala produk-

ten osynliggors.

Avhandlingens sista del agnas at att, med hjalpvdandlingens slutsat-
ser, diskutera de utmaningar som skolan star inftat som jag kallaiThe
Online Learning Paradigf | detta paradigm producerar elever sjalva sitt
digitala material och i slutet av en LDS erkanneadeepresentationer som
larande. En utmaning handlar har om att behallatnsiggs amnesdidaktiskt
fokus, for om elevers representationer accepteaasett hur val de svarar
mot uppsatta mal, vad blir d& skolans roll medrkratyrdokument och be-
tyg? Denna del lyfter ocksa fram nagot av en paradietta paradigm. Den
galler det som ofta kalla&lst Century Skilté som pd manga satt stammer
Overens med den didaktiska designen i avhandlingepsriska material och
som ocksd motsvarar samhéllets efterfragan pa iftangt arbetskraft, men
som star i motsattning till den politiska efterfafigpd matbara resultat. En
annan utmaning géaller det faktum att det informkitandet 6kar i betydelse
i skolan genom att elever anvander informella weblwrser for sitt formella
larande. Har géaller det for skolan att hitta erabalmellan det formella och
det informella och att behalla elevers intressetisigh som de engagerar sig
i SO-relaterat innehall. For att det formella o itiformella ska métas kan
ett tredje omradébyggas upp dar inte bara skolan blickar ut mot idéor-
mella sektorn utan dar &ven den informella sek@passar sig till skolan
och designar sin verksamhet sa att den moter skddev samt Overens-
stammer med dess styrdokument. | granssnittet mdéainformella och det
formella ges lararen en nastan ohanterlig roll.uRatet i denna avhandling
visar hur lararna pé ett professionellt satt lycgagla elever i och vacka

8 Se till exempel Selander & Kress, 2010 eller Unaerd, 2007.

8 Ett paradigmskifte har uppmarksammats i utveckdingv och forskningen om IKT i ut-
bildning av flertalet forskare internationellt shgam nationellt och jag har valt att kalla det
nya paradigmethe Online Learning Paradigeftersom larande i skolans digitala larmiljé nu
till stor del pagar online.

90 Kunskaper som behovs for att kunna leva och arbfegantidens samhalle, sasom till ex-
empel kapaciteten att engagera sig i livslangnideaoch i samarbete for att l6sa 6ppna reella
varldsproblem, kollaborativa arbeten med lokalaas&om internationella kontakter for att
utveckla en forstaelse for det globala saval somafutveckla en kulturell kansligh@taw,

et al, 2008; Hylén, 2010).

9L A third area(Stockimayer et al. 2010:30).
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deras intressen for ett kunskapsinnehall och saghtidéta, forsta och an-
vanda elevernas egna behov, intressen och begémgatt designa for
larande med ett angreppssatt som paminner om skaf@®. En annan
utmaning handlar om att det vidgade digitala gndittes kan bli &n mer
vidgat i detta paradigm dar larande &r oberoendgdavch rum. Forra aret
uppgav svenska elever for forsta gadngen att deitdeh spenderar mer tid
vid Internet &n med vanrféroch mycket tyder pa att elevers online-liv
kommer att oka i betydelse i forhallande till decdfline-liv — vilket i sig
innebar omvélvande didaktiska utmaningar for skotgmskilt under 2011,
da en tredjedel av Sveriges kommuner kommer agtfiib 1:1-projekt i sina
skolor.

92 Se Kroksmark, 2011.
% Se Medieradet, 2010.
94 Se Kroksmark, 2011.
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This compilation thesis smdies desipns for learming in the extended
digatal interface in Social Science. Together with the thesis a theorencal
perspective has developed: Desigrs for Learnmg.

The five arncles indicate, among other things, thar:

— Teachers and popils are didactic desipners and Social Science acquires
informal featres when puopils are desipmimg their own dignieal marenal;

~ Pupils’ interaction and learning is significantly multimodal and coop-
erative and the digital learning resource becomes a third element in
IntEraction;

— Pupils are simultaneowsly designing parallel paths of learning, One
path represents the formalised education which is the path inigated
and assessed by the teacher. The ather path is often represented in
modes other than text and speech and puded by pupils™ interests and
by affordances i the digital interface. This extended learming goes on
below the surface and becomes invisible.

The thesis ends with a discussion about didactic complexities that
schools face in the The Onfine Loarning Paradigm.
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