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The video below (picture 10a, 10b) «ZOPStudios – Math Tutor» tells the story of 
how access maths by working cooperatively. 

Picture 10a, 10b: «ZOPStudios – Math Tutor» http://de.youtube.com/ results?search_
query=math+tutor&search_type=&aq=0&oq=math+tu, May 30th 2008

This is an example of collaborative learning at home doing homework for the 
school. The video is presented as a story of two students meeting at home and 
being worried about their maths: «Zach needs help with math». The viewer is 
offered a look into the sketchbook, which serves as basis for cooperative work. The 
leading media is the mobile phone with its video application which is brought into 
a mathematics orientated community on the internet. The mobile video stretches 
and combines the school context, the home and an internet platform and helps to 
set up an individualised mobile context, which is targeted for learning. For this sort 
of context generation mass communicative structures are decisive but as are the 
agency of the user / learners and traditional and newly emerging cultural practices 
of learning (school, Math community).

Field research as part of the school curriculum
In one Indian school, the Domlur Goverment School, Indiranagar, Bangalore, 
mobile phones, together with a computer, were used to open the curriculum to 
new approaches to teaching and learning, away from teacher-centred learning 
with text books and memorisation towards a more cooperative, self-organised 
learning by students including field work outside the school. In geometry and 
biology students went outside the school building to find relevant material, e.g. 
geometrical forms or plants, capturing them on mobile phones and bringing them 
back into the classroom (Center for Knowledge Societies 2005, without year/ 
accessed Feb. 28th 2008)
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Pictures 11a & b: Boys and girls are investigating geometrical forms and plants of everyday 
life outside the Domlur Goverment School (Picture 11a: Center for Knowledge Societies 
(without year – 2008) p. 26; Picture 11 b: Center for Knowledge Societies 2005, p. 7)

Students were also asked to use the GPS function of the mobile on their way from 
home to school and to produce a map charting their way. In addition they were 
asked to take photos at home. Afterwards the teacher worked with the material the 
students brought into the school during lesson time having stored it on a school 
computer. In geometry, a discussion on geometrical forms such as circles, balls, 
or cubes and trapezes was based around the pictures students had taken and a 
map was produced with the photos the students had taken. This is a convincing 
reference to reflexive context awareness. As the report (Center for Knowledge 
Societies 2005, p. 11) notes, these «exercises helped students develop a highly 
personalized and individualistic understanding of spaces around them». The 
production of the GPS data and the photos of the walking tour for the poster gave 
the students the opportunity to reflect on the context through which they walk, 
which they investigated by taking photos augmented by GPS.

Picture 11: A document produced with convergent means: mobile GPS and photo application 
as well as the PC for producing a poster (Center for Knowledge Societies 2005, p 11)
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Accommodation and assimilation of informal and formal learning  
in relation to discourses

The examples above relate to our theoretical arguments in the context of desirable 
curricular approaches for students such as Cyrill in at least the following two 
ways: 

media use and learning are culturally situated but on the basis of different •	
structures, agency and cultural practices; and
meaning-making in school situations has to be extended to cultural practices •	
outside the school. 

The task, then, is to find curricular ways of extending the cultural practices of 
schools and bringing them into a fruitful relationship with Cyrill’s media practices. 
We consider references to Jean Piaget’s (1955) thinking on learning and perception 
to be helpful in adjusting the culturally differently situated meaning-making of 
Cyrill as a user of a mobile phone and as a student in school. Piaget explained 
learning and perception as appropriation by two modes, namely assimilation and 
adaptation. Assimilation means that a child takes something unknown into his/
her cognitive structures. A child can also adjust his or her cognitive structure to 
unknown facts or events. The latter, adjusting cognitive structures to a new reality, 
Piaget calls accommodation. This dual way of adjustment is helpful in describing 
activities of the school and its agents, i.e. teachers and students, to react to mobile 
devices as genuine part of everyday life and mass communication. The analogue 
dynamic for mobile learning relates to the interrelationship between school and 
everyday life. The relationship between these discourses can be discovered by 
looking for typical structures of the use of mobile devices in everyday life and 
as convergent media tool within mass communication on the one hand and by 
looking for curricular school structures on the other. 
Cook, Pachler and Bradley (2008) draw on the above concepts to define 
appropriation as «exploration, accommodation, assimilation and change for 
and in context-governed meaning-making with users/learners negotiating and 
evolving practices and meanings in their interaction with other users/learners, 
technologies and information.» Piaget takes us part of the way with his articulation 
of cognitive structures and knowledge. However, a key notion in this definition 
of appropriation is that users/learners are «evolving practices and meanings in 
their interaction». In Cyrill’s case, the evolving practice was engendered through 
interaction on discussion lists with fellow ‹underdogs› via the internet, as well as 
with his environment, the police and so on. In this case of the Bangalore students, 
their evolving practice, and hence appropriation of the mobile devices, can be 
seen as emanating from interactions with family and other members of their off-
site social groups, their environment as they walked about, and the community 
on-site within school, etc.  
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The analytical categories of informal and formal learning as well of mobile media 
have to be adjusted to the discourses prevalent in schools (see Diana Laurillard’s 
Conversational Framework 2002, 2007) and, especially, to the cultural practices of 
children and young people:

their everyday life literacy practices including their representational modes and •	
preferred media as a part of the appropriation of the practices attendant to 
mobile devices; and
the changing structures of mass communication in relation to social cultural •	
stratification etc.

The example from outside the school here is Cyril’s use of mobile video and (in 
conjunction with) internet platforms. The curricular challenge is bringing Cyrill and 
his expertise into the scope of formal school learning by finding ways of bridging 
the gap between formal and informal learning (see Cook, Smith 2004, Sefton-Green 
2004). Viewed from the perspective of the Conversational Framework, learning 
inside and outside school (informal and formal learning) can be seen as related 
discourses. Essential to these discourses are concepts such as the teacher and the 
students, the activities and curricular environments constructed by the teacher as 
well as students’ learning strategies. In the case of non-curricular media practices, 
the school has to open its concept of learning to these media practices by trying to 
accept them in relation to existing curricular environments and learning strategies. 
In the light of Laurillard’s categories (see below), the appropriation of mobile 
devices within in everyday life practices and relevant structures (what Laurillard 
calls «the world of experience», 2007, p. 171) has to be assimilated with reference 
to the learner’s goals, his/her actions, feedback and revision.

Picture 12: Assimilation of formal and informal learning in the perspective of the Conversa-
tional Framework (Laurillard 2007, p. 171) 
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Laurillard’s scheme (2007, p. 171) shows how the school can assimilate social media 
practices (what Laurillard calls «the world of experience»). The school gains access 
to the outside world through the students’ goals, action, feedback, revisions and 
products. This comprises instructional, learning and everyday life strategies such 
as setting goals, actions, feedback and revision. The above example of the field 
research shows how applications and functions of the mobile phone incl. mobility, 
individual availability, taking photos, orientation in the geographic space (GPS), 
connectivity to computers etc. are constitutive elements of learning and also 
functional parts of everyday life. 

Three curricular dimensions as tools for planning or analysis of educational 
practices

Learning inside and outside school (informal and formal learning) are seen as related 
discourses, which can be integrated on the basis of three curricular dimensions: 
media features; teacher’s and students’ discourses inside and outside the school; 
overall educational and curricular discourse (didactic discourse).

(1) Media features
In the above discussion the photo and video application of mobile devices, 
computer hard discs and the internet viewed from within structures and practices 
of mass media were considered for assimilative purposes. Through ongoing 
projects implementing mobile phones and other mobile devices into the school 
new curricular conceptual systems are emerging. An early example comes from 
Patten et al. (2006), who discuss media features already in curricular terms within 
«existing learning scenarios» (pp. 296 ff.):

administrative:•	  e.g. calendar or organiser on the students’ mobile phone;
referential:•	  to store, access and annotate documents; information management 
and content delivery;
interactive:•	  e.g. a user responds to a task or receives feedback; ‹drill and test› 
with multiple choice style quizzes; to create own simple animation;
m•	 icroworld: allows learners «to construct … own knowledge through 
experimentation in constrained models of real world domains» (p. 298), e.g. 
exploring simple geometric concepts within the context of a billiards game;
data collection:•	  to record data and information and create learning experiences 
that would not otherwise be feasible or unproblematic; e.g. note taking, on-the-
spot analysis, recording of images or sound for observations and reflection;
location awareness:•	  to «contextualise learning activities by enabling the 
learners to interact appropriately with their environment» (p. 299); e.g. museum 
guides;
collaborative:•	  to share knowledge and create a learning environment «inspired 
by collaborative learning principles» (p. 299); e.g. using learning platforms.
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(2) Description of the teacher’s and students’ discourses in the categories of the 
conversational model
As discussed earlier, the interactive, communicate, interpretative and productive 
relationships of teachers and students as evidenced in their major cultural practices 
and on the basis of their competencies have to be matched with the functionalities 
of mobile applications.

(3) Overall educational and curricular discourse (didactic discourse)
The leading educational and curricular discourses within models, such as situated 
or constructivist learning, provide a frame for considering school-based discourses 
and they provide, as well as close access to media-related and social structures, 
agency and cultural practices. Key concepts, such as collaborative, constructivist 
or situated, foreground the connection of context and learning (see Sharples et al 
2007, p. 230). Viewed in this way, we argue, mobile learning is not one approach 
to teaching and learning besides others; instead it permeates all approaches. 
As Sharples et al. (2007; p 223) stress, a «central concern must be to understand 
how people artfully engage with their surroundings to create impromptu sites of 
learning». Further reasons for technologically supported mobile learning can be 
found in socio-constructivist approaches to teaching and learning (Sharples et al. 
2007, p 223), which put the learner and his or her appropriation of knowledge at 
the centre of school discourses. Appropriation by learners is collaboratively framed 
and ‹community-centred› (Sharples et al 2007; 223). Scardamalia and Bereiter (1999) 
concretise the collaborative frame of appropriation as ‹collaborative knowledge 
building›: «The job of an elementary school class that adopts a knowledge-building 
approach is to construct an understanding of the world as the students know it» 
(Scardamalia, Bereiter 1999, p. 278).
The structure of collaborative knowledge building includes the following:

learning is not targeted towards presentable products, but to the development •	
of common knowledge within the group of learners;
students learn through their contributions to solving a problem; and•	
learning is not targeted towards practical and usable parts of a problem and •	
its solution, but towards the knowledge which is relevant for the solving the 
problem. 

The three curricular dimensions: 
media features,•	
teacher’s and students’ discourses inside and outside the school, and•	
overall educational and curricular discourse•	

are helpful to describe the examples of the field research in the Indian school with 
a structure-orientated curriculum for maths:
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(1) Media feature: photo and GPS functionality of the mobile phone; computer 
hard disc
(2) Description of the teacher’s and students’ discourses in the categories of the 
conversational model:
‹Field research› combines culturally different situations, practices and representation 
in everyday life and school; penetration of cultural practices; cultural practices as 
discourses are situated in structures and literacy; the hand-drawn map and the 
GPS map plus photos taken with the mobile phone show the combination; the 
mobile as bridge between school and everyday life, penetration of youth culture 
and GPS-map.

         
Pictures 13a&b: Investigating the way home from school: still images and GPS on mobile 
phones, an example reflecting cultural practices (Picture 13a: Center for Knowledge Societies 
2005, p 9; Picture 13b: Center for Knowledge Societies without year/ 2008, p. 29)

The field research for maths with the mobile phone’s photo function leads to the 
penetration of the structure-based mathematics curriculum and everyday life and 
creates new learning contexts which are very close to the school as well as to 
everyday life (see picture 11a). 

(3) Overall educational and curricular discourse: collaborative knowledge building 
on the basis of the mobile phone and other technological devices enhances 
instruction. The creation of contexts through collaborative knowledge building 
is obvious and rather close to everyday life forms of media-related interaction. 
Media convergence opens the located interaction to virtual cooperation, which is 
essential e.g. for Cyrill’s use of the mobile phone together with the video platform 
of the internet (see also pictures 10a and 11b).
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5.	 Conclusion and outlook
The two very different case studies examined in this paper, and their associated 
analyses, were presented as learning activities that take place outside of school, 
but which could be assimilated or accommodated by and in school-based 
learning. The analysis leads us to propose three curricular dimensions as a means 
of conceptualising teaching and learning practices that make use of emerging 
technologies, these are: media features; teacher’s and students’ discourses inside 
and outside the school; overall educational and curricular discourse. 
What we are not suggesting in this paper is that schools should restructure in order 
to meet these new cultural practices that can be found outside the school gates. 
Instead, we propose that schools should recognise and embrace this change and 
that recognising how mobile devices can be appropriated can help them adapt 
their own teaching practices in order to accommodate and assimilate these 
emerging cultural practices. Clearly, such a perspective changes the conceptions 
of where the boundaries of education are positioned. Other strategies for meeting 
these emerging patterns of cultural practice have been put forward for example 
by Haythornthwaite (2008), who has looked at the changing relationships in who 
learns from whom. When we learn, we are increasingly depending on online 
sources and the hidden work of retrieval algorithms etc (e.g. such as those used by 
Google). Haythornthwaite argues that this increases the work of the learner, and 
raises the need not only for critical media literacy, but also critical retrieval and 
retrieval technology literacy. However, this criticality is often not a primary concern 
when users share personal data on social networking sites such as MySpace and 
YouTube. Schools are perfectly positioned to embrace aspects of these emerging 
cultural practices and provide their students with 21st century ‹literacy› skills 
that enable them to engage with emerging and future digitally enhanced social 
networks and resources.
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