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Abstract. This paper describes the appropriation processes involved in establishing a socio-technical
enabling infrastructure in a valley in the High Atlas of Morocco. We focus on the challenges of co-
establishing such an intervention in a rural/mountainous region that is already undergoing a process of
continuous development and profound transformation. We reflect upon the changes and unforeseen
appropriation by our local partners and inhabitants in the valley of a computer club primarily used as an
informal learning centre for school children. We followed an ethnographic approach and combined
research perspectives from both socio-informatics and anthropology. This paper sheds light on what a
successful cooperation and intervention in this kind of challenging environment can look like. It does
this by taking seriously competing expectations, fragile infrastructural foundations and the socio-
cultural context. Despite the challenges, the intervention managed to lead to the establishment of a
socio-technical enabling infrastructure that plays a particularly valuable role in local educational
endeavours and that is now moving towards supporting other members of the community. The paper
thus provides insights regarding what has to be considered to create a mutually beneficial cooperation
with all relevant stakeholders as well as a sustainable intervention.

KeyWords: Appropriation, CSCW, Socio-technical enabling infrastructure, Imazighen, HCI, HCI4D,
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1. Introduction

Information and Communication Technology (ICT) is becoming ubiquitous and,
amongst people confronted with poverty, conflict and massive processes of change, it
is beginning to have a significant impact. New technological developments havemade it

https://doi.org/10.1007/s10606-021-09401-8 © The Author(s) 2021
197Computer Supported Cooperative Work (CSCW) ( : –2022) 31 236

http://crossmark.crossref.org/dialog/?doi=10.1007/s10606-021-09401-8&domain=pdf


possible for groups that previously had rather limited access to ICT to become more
visible. Political activists can more easily report their own experiences (e.g. Aal,
Schorch, et al. 2018; Aal et al. 2019; Rohde, Aal, et al. 2016; Wulf, Aal, et al. 2013;
Wulf, Misaki, et al. 2013), refugees can better organize the resettlement process in their
host countries (Baranoff et al. 2015; Xu et al. 2015) and young and adult women canfind
new opportunities for empowerment in rural areas (e.g. Hoan et al. 2016).

The integration of socio-technological innovation in the area of education has
produced particularly notable benefits (e.g. Aal et al. 2015; Ahmed et al. 2015;
Ndaiga and Salim 2015; Stickel et al. 2015; Rüller and Aal 2020). This applies more
broadly to the development of cooperation, with ICT providing access to educational
material and online courses (Ahmed et al. 2015; Dias et al. 2005). ICT has been
globally accepted and recognised as an educational resource (for both reform and
facilitation) that can enhance and develop the skills that young people need to
participate in and successfully meet the demands of the contemporary economy.

According to the World Bank’s ‘Morocco Education Support Program’ proposal,
between 2001 and 2015 the Moroccan government spent 30.4% of its entire budget
on the education sector. This had decreased to a still significant 25% in 2019 (The
World Bank 2021a, 4). However, there is a big gap in the relative proportion of
children receiving pre-primary education between urban and rural areas, 60% vs.
36%, respectively (The World Bank 2021a, 4). Due to enormous investments,
primary school education inequality has decreased, but lower secondary school
education still showed an urban-rural imbalance of 75 vs. 37%, respectively, in
2017 (The World Bank 2021a, 4).

With regard to improvements in infrastructure, the World Bank Group has
provided significant support in helping to improve living conditions in Morocco
(TheWorld Bank 2021b). One program includes rural investment (funding for roads
infrastructure, electricity, water access, schools, health, etc.) and urban investment
(illiteracy, housing conditions, unemployment rates, etc.) (The World Bank 2021b,
2). A key overall goal is giving vulnerable groups, such as poor, female and young
members of the population, greater access to basic infrastructure.

The number of internet users in Morocco has risen dramatically from less than
14% in 2008 to almost 60% in 2017 (OECD 2018, 36; The World Bank 2019).
Despite this increase, however, the Kingdom is still struggling to provide adequate
access in rural regions. Thus, there is still a digital divide inside the country (World
Bank Group 2018). In the Digital Morocco 2013 plan, the Kingdom stated that it was
aiming to equip 100% percent of public schools with IT, with household subscrip-
tions already having risen from 10% in 2008 to around 33% in 2013 (Kingdom of
Morocco 2008, 19). 33

Appropriation has been a topic of interest in HCI and CSCW research for years
(Orlikowski 1992; Dourish 2003; Draxler et al. 2012; Tchounikine 2017; Unbehaun
et al. 2018). It refers to the process of incorporating objects into one’s life and the
emerging mechanisms and changes in practice through implementation into one’s
life (Draxler et al. 2012). Closely related to appropriation is the notion of an ‘enabling
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infrastructure’, i.e., an infrastructure that enables users to work or create something
in an independent or collaborative manner. This term is primarily used in the field
of information systems and development. It builds upon pre-set conditions of
self-organization and the exploration of possibilities (Mitleton-Kelly and
Papaefthimiou 2000), as well as on simultaneous interaction, flexibility and failure
tolerance (Blecker and Graf 2003).

This paper describes the establishment and appropriation processes of a socio-
technical enabling infrastructure in a setting that was, and still is, replete with
contradictions. By a socio-technical enabling infrastructure, we mean a space
equipped with a variety of ICT devices and tools that can enable and encourage
exploration. The mountainous region of the High Atlas we are working in is still, in
some ways, a rural backwater (see Fig. 1 and 2). Yet, at the same time, it is
undergoing a steady and profound transformation, and is the subject of (trans-
)national reform and development efforts. In the mountains and deserts of Morocco
there is virtually no industry, no economic prospects and massively pent-up demand
in the education sector (e.g., schools are currently still being built.)

This paper is addressed to the following research questions: a) What are the
challenges and opportunities encountered by a socio-technical intervention in this

Fig. 2. A Village in the Valley

Fig. 1. The valley in the High Atlas where the research took place
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specific region? and b) How can the enabling infrastructure we are pursuing em-
power users?

Over the course of the paper, we will first give an overview of the relevant
literature regarding the concept of computer clubs and socio-technical initiatives
for their development. This underpinned our efforts to develop an enabling infra-
structure. We then describe the specific Grounded Design-based ethnographic ap-
proach we adopted to study this particular intervention (Wulf et al. 2018). This is
followed by our findings regarding the planning, facilitation, appropriation and
challenges associated with setting up the computer clubs. At first, these were
primarily used for informal learning sessions, but they came to form the backbone
of the socio-technical enabling infrastructure. In our discussion, we reflect upon our
endeavour and its implications for similar initiatives and discourses.

2. Research Setting

The Kingdom of Morocco is a constitutional monarchy with an elected parliament.
The current Moroccan royal family belongs to the Alawite Dynasty, which first came
to power in the seventeenth century. The country was divided into French and
Spanish protectorates in 1912, but, after a protracted struggle, it regained its inde-
pendence in 1956 and was established as a constitutional monarchy in 1957 with
Mohammed V being proclaimed king (Pennell 2003).

In 2018, with a total population of 34.8 million, Morocco ranked the fifth largest
country in the Middle East and North Africa (MENA) (OECD 2018, 34). Next to
Rabat, its capital, the other most important economic and tourist centres are Fez,
Casablanca, Marrakesh, Tanger, Essaouira and Agadir. One of the biggest issues
confronting the country is its persistently high unemployment rate, which particu-
larly affects females and younger people (World Bank Group 2018, 28). This
remains the case despite many improvements over the last few years (World Bank
Group 2018, 1). A lack of trust in politics and institutions has led to protests, seeking
greater equality, transparency and better efficiency in government services (World
Bank Group 2018, 48).

Arabs and Imazighen1 make up 99.1% of the Moroccan population (Menz 2010).
Considered the indigenous people of North Africa, Imazighen are said to have been
living in this region for several thousand years and adhere to Islamic beliefs. The
Imazighen have therefore always been an important part of Morocco’s history and
have become increasingly important for public displays of the country’s culture and
identity. There have been challenges to an established dichotomy between ‘Arabs’ and
‘Imazighen’, where Arabs have been associated with wealth and urban living, while
Imazighen have been considered the poorer, primarily rural population. Thus,

1 In this paper we use the terms‚ Amazigh‘ (singular) and‚ Imazighen‘(plural) as used by activists in the
linguistic and cultural rights movement, instead of the term‚ Berber‘which has an external origin. There is,
however, an ongoing discussion about the use and connotations of these terms.
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Crawford has noted that Imazighen ‘do not only exist in rural areas, but in all of
Morocco’s cities and all social classes’ (Crawford 2008). In recent years, linguistic and
cultural rights movements have grown that aim to revive and promote the Amazigh
cultural heritage. Their main language, Tamazight, was not recognized as an official
language until 2011 (Canada: Immigration and Refugee Boardof Canada 2000).

It remains a fact, however, that there is a large contrast between the urban and rural
areas in Morocco (The World Bank 2021b), with the more remote mountainous
regions mostly lacking basic infrastructure or medical care and having limited access
to job and educational opportunities (The World Bank 2021a, 4), and these regions
are primarily inhabited by Imazighen. Around 60% of women (countrywide) cannot
read or write (NationMaster 2019). While official numbers for female Imazighen are
not available, in (informal) conversations with inhabitants of the valley wework in, it
was stated that the majority of female Imazighen over 18 are illiterate (Dodson
et al. 2013; Slawson 2016). Unlike the rural male Amazigh population, most of the
women also primarily speak Tamazight and have only rudimentaryMoroccan Arabic
at best (Hoffman 2008).

Our field work, especially in our first two trips, revealed a number of character-
istics that would help us to better understand the local conditions and later on these
shaped our endeavour. The valley in the High Atlas where the intervention is still
taking place is divided into six smaller villages and has a total of around 10.000
inhabitants. According to oral tradition, the oldest village was founded by the end of
the fourteenth century. The whole region has a rich socio-cultural history and a
significant religious tradition. Most of the local household economies are based on
agriculture and pastoralism, including transhumance, with people moving their
livestock seasonally to pastures on the higher plateaus surrounding the valley. In
addition, the men may sometimes work in the local administration, construction or
tourism. Some have also left the valley as labour migrants to bigger cities.

Over the past two decades, the region has been subject to profound change. Since
the mid-2000s important infrastructural improvements and developments have taken
place. Households in the principal villages now have access to running water and
electricity. With the establishment of electricity, the use of satellite television has
spread. The major road to and from the valley has been surfaced and a small health
centre including two nurses and three ambulances has been introduced. A big
telecommunication company now provides an LTE network throughout the valley.
However, one of the main villages still cannot be reached by car, but only on foot or
with pack animals. A new school was built five years ago, which – as an informant
told us – is a major improvement for the region because this now allows children to
get a primary and middle school education. As a consequence, an increasing number
of people from more remote settlements have decided to settle in the main villages.

The above transformations have been accompanied by increasing NGO activity in
the valley. Many of these are local associations or community-based organizations
with a variety of different purposes or responsibilities, but most are focused on
agriculture, tourism or cultural heritage. One very active community work
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association started in cooperation with a French association at the beginning of the
2000s. It later continued its work independently, focusing on communal infrastruc-
ture projects and has the broad support of the local population because it consists
only of local people. In 2009, an American NGO started to work with the local
population and the aforementioned NGO to re-establish an interest in cultural
heritage and to further improve local living conditions. To achieve this goal, they
not only undertook fundraising but also invited students from the US to work with
the inhabitants on different sustainable projects such as garbage incineration.

3. State of the Art

There are three main bodies of literature relevant to the study we are presenting here.
One relates to the overall research interest in enabling infrastructures and appropri-
ation. The second is centred around (educational) socio-technical initiatives for
communities in transition, within which HCI and CSCW has played a significant
role. The other relates more specifically to computer clubs, the origins of the idea and
how it has been drawn upon in various contexts. In addition, some anthropological
literature about Morocco, Imazighen and media technology was important for our
intervention, so, we shall very briefly survey some of the most pertinent findings to
come from that literature as well.

3.1. Appropriation and Enabling Infrastructures

Appropriation, as an independent concept beyond customisation and use, has been a
topic of interest in HCI and CSCW research for some time (Orlikowski 1992;
Dourish 2003; Draxler et al. 2012; Tchounikine 2017). In the early nineties,
Orlikowski (1992) suggested that the ‘organizational introduction of groupware will
interact with cognitive and structural elements, and that these elements will have
significant implications for the adoption, understanding, and early use of the tech-
nology’ (Orlikowski 1992, 367). She elaborated on the impact that such interven-
tions can have on practices in work settings: ‘When an organization deploys a new
technology with an intent to make substantial changes in business processes, peo-
ple’s technological frames and the organization’s work practices will likely require
substantial change’ (Orlikowski 1992, 368).

Dourish (2003) later argued that appropriation relates to ‘the way in which
technologies are adopted, adapted and incorporated into working practice. This
might involve customisation in the traditional sense (that is, the explicit reconfigu-
ration of the technology in order to suit local needs), but it might also simply involve
making use of the technology for purposes beyond those for which it was originally
designed, or to serve new ends’ (Dourish 2003, 467). He further claimed that
‘appropriation lies at the intersection of technical design and social practice’
(Dourish 2003, 467) and that making this the subject of investigation provides
opportunities to combine design research with sociological studies.
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More recently, Quiñones (2014) has stressed the importance of ‘shepherds’:
people who formally and informally give support in cultivating practices and
sensemaking around technology, for both target users and unanticipated users
(Quinones 2014, 305). Shepherding or guiding others in using technology has
proven beneficial for successful appropriation and, therefore, appropriation in the
context of ICT interventions in workplaces (Rechberg and Syed 2014). Draxler et al.
(2012) can be understood as ‘a social and collaborative activity’ (Draxler et al. 2012,
2835). When seeking to find design principles that approach IT design more
holistically, Draxler et al. elaborated upon this by redefining appropriation as ‘an
entangled, cooperative process of searching, becoming aware, installing, configuring
and learning how to use new tools’ (Draxler et al. 2012, 2835). When explicitly
designing for collaborative appropriation, they suggested that support mechanisms
‘should exploit this diversity, as it allows people to learn from each other. In
particular, it should support the situated and social nature of appropriation in the
context of modifying tools and learning new features in interaction with colleagues’
(Draxler et al. 2012, 2835). Their definition is grounded in an understanding of
appropriation as ‘the social process of incorporating objects into one’s life, including
changes to the objects caused by modes of using it’ (Draxler et al. 2012, 2836).

According to the definitions outlined above, we can consider appropriation to be
an ongoing cyclic process of adapting technology to contexts as well as adapting
oneself to changes made by implementing technology. This, however, has also been
described elsewhere as co-evolution or mutual adaptation. Leonard (2011) suggests
‘that initial implementation of technical innovations is best viewed as a process of
mutual adaptation i.e., the re-invention of the technology and the simultaneous
adaptation of the organization. Such mutual adaptation was found to be asso-
ciated with successful implementation in a study of educational innovations
among school districts’ (Leonard 2011, 253). With regard to the implemen-
tation of IT systems, she states: ‘Technology transfer requires […] continu-
ous, ongoing dedication to the process of change and the conscious man-
agement of mutual adaptation because the technology will never exactly fit
the user environment’ (Leonard 2011, 265).

Recently, Tchounikine (2017) has presented a theoretical framework on how to
design for appropriation that has as its goal ‘empowering users to ‘continue software
design in use” (Tchounikine 2017, 158). In his view, ‘According to the adopted
perspective, empowering users to continue design in use corresponds to different
realities: using adapted means of analysis to inform designers and help them to match
users’ needs and usages, allowing a community to make a system evolve […]’
(Tchounikine 2017, 177). The importance of creating a ‘Tailoring Culture’ (1990)
like this was first addressed by MacLean et al. (1990). In essence, this refers to a
community that has been invited to, and that is willing to, adjust and make modifi-
cations in whatever way its members see fit, so as to enable everyone involved to
make better use of the system.
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Tightly related to the preceding discussion of appropriation is the notion of an
enabling infrastructure. An enabling infrastructure provides, as the term implies, an
infrastructure that enables users to work or create something in an independent or
collaborative manner. The term is largely used in the field of information systems and
development.

In this regard, Johanson and Fox (2002) have presented what they call an ‘Event
Heap’, which is an enabling infrastructure for interactive workspaces that allows
multi-user interaction through features such as bulletin boards. The focus, here, lies
on simultaneous interaction, flexibility and failure tolerance. According to Blecker
and Graf (2003), mass customization for multi-agent systems requires a high level of
reconfigurability and flexibility for it to constitute an enabling infrastructure. For
them, ‘enabling means that an infrastructure allows or supports implementing
business strategies or concepts’ (Blecker and Graf 2003, 14) and an enabling
infrastructure ‘has therefore to offer prerequisites for sustained realization of mass
customization’ (Blecker and Graf 2003, 15).

Mitleton-Kelly and Papaefthimiou (2000) have argued for the benefits of an
enabling infrastructure when motivating co-evolution between the fields of business
and information systems, because it ‘enable[s] the emergence of new ways of
working’. They consider the key enabling conditions to be: networking and trust
through monthly meetings; autonomy of the project manager, supported by a senior
manager; stability or sufficient continuity of the project; and an interpreter who
can mediate the dialogue between the two domains. They conclude that an
enabling infrastructure ‘provides the conditions for self-organisation, emer-
gence and exploration of the space of possibilities’ (Mitleton-Kelly and
Papaefthimiou 2000, 178).

Bridging between this discourse and our own particular case, we consider an
intervention that establishes a physical and tangible technology-equipped space to be
an enabling infrastructure. This space provides for the liberty and flexibility of
individuals and ‘mass’ or community customization and individual and multi-party
use tomeet individual and community needs. The space is a technological and spatial
infrastructure that not only allows for, but invites co-evolution between visitors,
users and the people in charge.

3.2. Educational Socio-Technical Interventions for and with Communities in
Transition and ICT4D

There is an enormous range of ICT-based educational initiatives in the field of
development cooperation, and it would be impossible to review all of them for this
paper. Here, we focus on selected relevant studies about communities confronted
with a need to deal with radical change. This spans both refugees and migrants,
people dealing with city redevelopment, communities seeking to re-build after
natural disasters and conflicts, and communities in rural areas that are having to
accommodate economic, political, social and technological change.
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An emerging direction of research in Human-Computer-Interaction (HCI) is ICT
for Development (ICT4D). This movement seeks to bridge digital divides and
support local economies through the use of technology. The ICT4D literature
provides a number of valuable insights, especially when it comes to the problems
confronting rural areas. Heeks (2008) has examined the different stages of ICT4D
over time and how the need for technologies and approaches has evolved. In his
view, telecentres played the major role in ICT4D 1.0 in the 1980s and 1990s, mainly
in North American and European research. These centres could provide internet-
connected computers and could therefore be installed quickly and easily almost
anywhere. This was useful when working in rural areas. However, internet access
and electricity were required to run such initiatives. In addition, people had to come
to the telecentres because they were effectively stationary set-ups (Heeks 2008).
Providing ICT as means to foster local technology uptake and entrepreneurship in
communities was later the main focus of technology hubs, which opened in several
countries in Africa.

To successfully implement an intervention, different factors and barriers play a
role. These include: unequal access to interactive digital devices such as smartphones
(mobile divide) because of the high cost of mobile phones and broadband connec-
tions; insufficient ICT skills among teachers and learners; and the English language
bias on the Internet, which people in rural areas can often not understand. In addition,
there are cultural and social barriers in some societies that prevent women from
gaining access to public spaces for Internet access and from owning mobile phones
(Chinapah and Odero 2016). Zegura and Grinter (2013) examined factors in low-
resource settings and highlighted the importance of having an individual local party
as a ‘community manager’ (Zegura and Grinter 2013).

Tongia and Subrahamanian (2006) have proposed a new model for ICT4D
endeavours because many such projects fail. There are a number of reasons for this,
including a mismatch between goals and incentives. They also argue that

‘bringing a computer into poor, rural areas is unlikely to help education signifi-
cantly, at least not on its own. But such projects garner significant media attention
and funding. The real space of development is vast, spanning infrastructure, food,
healthcare, education, economic growth/jobs, governance, and empowerment.’
(Tongia and Subrahmanian 2006, 244)

They stress the necessity of including users early in the design process, to ensure
that solutions are not externally imposed because these will inevitably fail in the
longer term. Here, researchers need to consider the whole ecosystem with all the
relevant stakeholders (e.g., the targeted population, NGOs, academics, etc.) to ensure
the success of the project. When it comes to sustainability, a particular issue is that
‘funding groups often have statutory or charter constraints, and they often seek
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‘visible solutions’ that limit longer-term ICT4D solutions that are not readily de-
ployable’ (Tongia and Subrahmanian 2006, 244).

Easterly has argued that (the absence of) incentives is one of the main reasons why
projects fail, with externally imposed alternatives being predisposed to failure
(Easterly 2002). Toyama (2015) criticizes technology-centred approaches toward
solving issues in countries undergoing transition and argues that technology can only
amplify existing human capacity and intent, rather than serve as an effective substi-
tute for them. Thus, approaches to address issues should always be human-centred.

Winschiers-Theophilus et al. (2010) discuss the importance of including users in
ICT4D efforts to create sustainable initiatives, especially when it comes to different
socio-cultural values and rules. Respecting hierarchies and power structures plays an
important part. Botes and van Rensburg (2000) present nine obstacles and twelve
guidelines for participation in development projects, starting with the paternalistic
stance of some outsiders, who consider themselves as experts and therefore don’t
facilitate, but rather manipulate development processes. The twelve recommenda-
tions include having awareness and respect for the local culture, being good facili-
tators and empowering the local community. They sum up by stating:

‘Although successful participation is very elusive, these guidelines serve as a
developmental ethical code of conduct to bringing disparate groups together for
the real intention and praxis of participatory development.’ (Botes and van
Rensburg 2000, 54)

One of the few studies that has engaged directly with ICT use in the context of
Amazigh activism was conducted by Dodson et al. (2013). Here, they endeavoured
to understand the character of mobile phone use among low-literate Amazigh-
Muslim women in this predominantly oral language community in order to under-
stand the group’s mobile phone usage (Dodson et al. 2013). The results indicate that
there were social, technical and cultural barriers for the participating females to
overcome. Pruneau et al. (2018) have sought to address environmental issues
through the use of ICT in remote villages in Morocco. In this case, issues relating
to drinking water and floods were tackled together with females from the area by
using Facebook as a vehicle for Design Thinking. The participants used all the
available functions of Facebook (posts, photos, videos, commenting, likes, etc.) to
share views about the floods and their consequences. They further found that the
females they worked with not only felt more comfortable using Facebook, but that
they also created a strong network that wanted to continue to share problem-solving
ideas in this way. They came to the conclusion that being able to express thoughts
and feel heard and understood was one of the key motivators. Here, ICT was directly
used to address an issue the women had faced many times before without any
technological component (Pruneau et al. 2018).
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The research presented in this paper fits into this larger body of research exploring
the influence of ICT on education in communities in transition and ICT4D. Simul-
taneously, the research project, on which this paper is based, goes beyond this
framework by making interdisciplinarity (academic collaboration between socio-
informatics and anthropology) and transdisciplinarity (local cooperation with an
NGO) the starting point for its own intervention and conceptual orientation. Addi-
tionally, this body of literature made it possible to deepen knowledge about
Morocco’s culture, religion and context for fieldwork more generally (Geertz
1977; Eickelman 1981; Rabinow 2007), along with specific culturally grounded
power relations and their consequences for politics (Hammoudi 1997). More impor-
tantly, they enabled both a historical analysis of the socio-political organization of
the region (Gellner 1969) and fundamental understanding about Amazigh everyday
life in relation to processes of globalization and economic integration (Crawford
2008; Hoffman 2008) as well as about Amazigh cultural and political identity vis-à-
vis the state (Crawford and Hoffman 2000; Pfeifer 2011). Only in this way has it been
possible to grasp the extent of the radical changes, as well as their historical and
socio-cultural implications, that the socio-technical restructuring of the region is
bringing into place.

One unique aspect of our research lies in the fact that we closely cooperated with a
local NGO and worked within a region in the High Atlas that is undergoing
particularly profound change, brought about by better access to the valley through
newly built roads, Internet access, increasing tourism, and a broader push to greater
political participation amongst the Imazighen in Morocco. The close interaction and
working relationship we established with cooperation partners on the ground thus
facilitated an ongoing, critical scrutiny of the intervention itself, through which we
also became enactors of change. In addition, the project’s methodological focus on
fully involving local people from the beginning and understanding local conditions,
has contributed to the ways in which the study has continued to unfold.

3.3. Computer Clubs

A computer club is an open space for participants to work together or alone on
personally meaningful projects. The computer club concept has its origins in the
computer clubhouse approach established in Boston in 1993 (Resnick et al. 1998).
The concept of a computer clubhouse (CCH) was aimed at teenagers in the US
coming from lower socio-economic and educational backgrounds. The original
clubhouses were built around the idea that children and young adults could learn
by designing and building personally meaningful artefacts. The pedagogical concept
was derived from a constructivist learning paradigm (Papert 1980). The clubhouse
model has grown to a worldwide network of over 100 community centres across 20
countries (more details can be found in (Resnick et al. 1998; Michalchik et al. 2008;
Kafai et al. 2009)).
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Over the last decade, six computer clubs have been opened in different cities in
Germany. Whilst the underlying concept was inspired by the computer clubhouse
idea, it is important to note that it has followed a different approach by focusing on
cross-cultural and intergenerational interaction amongst its participants, while work-
ing on ICT-related projects. Three of the clubs were established in school contexts,
the others in social institutions, with a strong focus on migrants and refugees. These
intercultural learning environments were built to foster learning, cross-cultural
understanding, respect in culturally and socially diverse neighbourhoods, and to
provide access to ICT and other related technologies, such as 3D printers and e-
textiles that would otherwise be difficult for the local people to obtain (Stevens et al.
2005; Schubert et al. 2011; Aal et al. 2015; Rode et al. 2015).

Participants generally meet once every week and conduct various projects by
using technology to varying degrees according to their need (Rode et al. 2015).
These projects range from creating games using Scratch (Maloney et al. 2010), 3D-
printing (Stickel et al. 2015), to upcycling projects using garbage. In one computer
club in Dortmund targeted at (mainly) female adult migrants, different topics regard-
ing integration in Germany also came up during the computer club sessions (e.g.,
writing CVs, guidelines on how to find an apartment, or learning German).

In a second step, two computer clubs were founded in Palestinian refugee camps
in 2012. These refugee camps were established in 1949, after the state of Israel
was founded. Since then, they have been receiving humanitarian services from
the United Nations Relief and Works Agency (UNWRA) and other NGOs.
However, conditions of isolation, exclusion and poverty amongst the population
living in these refugee camps remain ubiquitous. The club in question is part of a
children’s centre in one of the refugee camps. Every week, (student) volunteers
conduct sessions with the children and offer insights into life beyond the camp for its
inhabitants (Aal et al. 2014; Aal et al. 2015; Yerousis et al. 2015; Aal et al. 2016; Aal,
Rüller, et al. 2018). By following this approach, many insights have been gainedwith
regard to how to establish such an infrastructure. These include involving local
stakeholders and future participants from the very beginning and co-developing
the infrastructure in a mutual partnership; providing an added value for the partici-
pants; and undertaking projects that can be related to the local environment and
context (Schubert et al. 2011).

The computer club concept aims to empower participants by encouraging them to
work with technology in a more productive and less consumptive way. It should be
mentioned that these spaces don’t advertise themselves as ‘learning spaces’ in terms
of being an alternative to schooling. The idea is to ‘invite’ the participants to see and
understand computers and technology as useful tools that can be integrated into their
everyday lives.
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4. Methodologies

4.1. Methodological Approaches – Participatory Action Research Using a
Grounded Design Framework

The main methodological framing of this research project was based on a
participatory action research approach (PAR) (Kemmis and McTaggart 2005),
but with the scope extended to incorporate elements of meta-research (Wulf
et al. 2018). As a feature of our involvement in the intervention, we tried to
understand the local situation, infrastructure, problems and perspective of the
various actors. We primarily used observational, qualitative methods, which
were complemented by informal interviews, or, to be more precise, conversa-
tions, which could not be easily recorded and therefore were written down
afterwards. Although it was and still is known in the valley that we are
conducting research and asking questions when out in the field, turning infor-
mal conversations into formal, recorded interviews would not have been ap-
propriate. As we were told by our cooperation partners and others we met in the
valley, people in Morocco are often sceptical about ‘being questioned’, whether
it is about a sensitive topic or something seemingly casual. They are also aware
that people who are closely collaborating with the country’s secret service are
present among them and reporting on a daily or weekly basis about the
situation in the village. This impeded our fieldwork, especially in the
beginning before we had a reputation among the valley inhabitants. The
presence of a political threat was identified by Lee (1993) as one of three
issues that create a concern about sensitivity (the other two are private matters
such as sexuality, and issues that if revealed might cause stigmatization or be
considered indicative of illegal behavior) (Lee 1993). In addition, the access to
possible interviewees was limited, since only a few locals could speak English,
so we often relied on our partners from the NGO. However, this meant that we
often didn’t fully understand the situation and whether the interviewee was
telling us the full truth.

In principle, the project followed a Grounded Design approach, a frame-
work developed by Rohde et al. (2016) that attempts to overstep the typical
‘design-centred’ perspective often encountered in IS research. Here, IT devel-
opment tends to ignore the ‘self-referential’ or reflexive character of design
interventions, where ‘appropriating an IT artifact for use changes the very
social practices for which the artifact had originally been designed’ (op. cit.).
Whilst acknowledging that design policies have a technical aspect that can
include ‘artificial, formal schemes or materialized functions’, Grounded De-
sign views IT systems as socio-technical systems that require a holistic view
to fully grasp their meaningfulness in use. In its original conception, Ground-
ed Design focused upon emergent changes in social practices that were a
result of appropriating and using IT artefacts (op. cit.). Here, we extend upon
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this focus on specific IT artefacts to incorporate an ICT-based enabling
infrastructure, i.e., a computer club.

In formal terms, Grounded Design builds uponMulti-grounded Design (Goldkuhl
and Lind 2010) and Soft Design Science Methodology (Baskerville et al. 2009), but
differs in its recognition of the uniquely local character of the contingencies that
shape the design and appropriation process. As noted by Randall (2018), ‘whatever
design process we engage in, the process of appropriation may, to a degree, be
independent of it’ (Randall 2018). Properly understanding the local contingencies
necessitates obtaining large amounts of qualitative data and, for this reason, Ground-
ed Design is often associated with the notion of Design Case Studies (Wulf et al.
2011; Wulf et al. 2018). Thus, the framework proposed by Rohde et al. (2016)
explicitly incorporates Design Case Studies in its formulation. The specific research
process is detailed in Table 1:

To pursue the above approach in this particular project, all of the project members
visited the valley to get a sense of the local conditions and overall situation, find
partners and, eventually, establish a computer club. Each stay was used to learn more
about the valley and its inhabitants. Informal interviews and conversations with the
inhabitants were conducted and several hiking trips were undertaken to the different
villages and plateaus to get further insight into the variety of practices and concerns
making up daily life in the valley.

Table 1. The Grounded Design Research Process (extracted from Rohde et al. (2017))

GD Principle Research process guideline

Pre-study/Context
study

Start project with an ethnographic study of existing social practices:
• Create a shared understanding of the problematic situation.
• Establish communication schemes for collaboration between researchers and
practitioners.
• Reflect on and explicitly document the results.

Working on the
artifact

Designing and implementing the artifact’s functions:
• What could work in the problematic situation as we see it at present?
• Reflect on and explicitly document the results.

Working with the
artifact

Appropriating newly generated functions of the artifact and evaluationg their
usefulness in a restructured practice:
• How and how well do the artifact functions work in context?
• Reflect on and explicitly document the results.

Building the
knowledge base

Reflecting on the whole process through conceptual reconstruction on the
basis of documented intermediate results explaning:
• Why is it working?
This delivers a comprehensive design case study describing the original social
practices, the design discourse, the design options considered, the
appropriation process, the usability and efficacy of the artifacts’ functions
and the emerging new social practices – paying specific attention to the
analytical aspects of signification, domination and legitimation as basic
components of the knowledge base.
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In total, the first two authors spent 16 weeks at the field site. In addition,
one of the authors, an anthropologist, stayed in the field for nearly a year in
order to conduct media-focused ethnographic fieldwork. He stayed with a
family in the main village and participated in their everyday activities, rou-
tines, and social practices. He also followed closely the workings and orga-
nization of the cooperating partners’ community projects and tourism pro-
grams by, for example, joining tourist groups and guides on their trips or
attending intercultural workshops. On the basis of this rich combination of
ethnographic methods – participant observation, narrative interviews, an ex-
tended stay - and by learning to communicate in Moroccan Arabic and
Tamazight, it was possible to gain an understanding of the role and use of
media technology in the valley in general. Having conducted the initial
investigations and entered into negotiation with local people to identify an
appropriate way to proceed with our intervention, a computer club was opened
up in the valley in April 2017. We followed this with a series of workshops
spread over two weeks to ensure that the computer club could continue to be
run by local people in a sustainable fashion. A further 3-week visit was then
undertaken in July 2018 to assess how the computer club was being appro-
priated by the locals. Across every phase, field notes were written every
evening to capture experiences and impressions of the day and how they
related to various topics e.g., the distribution of political power, gender issues
and ICT usage.

Fig. 3. Timeline of the (field) visits
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4.2. Field Visits

To be able to set up and conduct the intervention successfully, the socio-informatics
researchers undertook a total of eight field visits (see overview Fig. 3). One of the
authors came to the valley for the first time in late 2015 and stayed in a local
guesthouse. In March 2016 two other authors were on site and stayed in the same
guesthouse. In August 2016 we undertook another visit and one of the authors was in
the valley for six weeks to advance the planning of the cooperation. Other authors
also joined in the process and were involved in the ongoing negotiations. At the end
of this visit, a contract for the cooperation was signed and the second author stayed
for a language course in Morocco. This extended visit, during which some early
workshops were carried out, was foundational for building a good basis of trust. It
allowed for various expectations to be discussed and tackled transparently and
productively. This visit also marked the start of the anthropologist’s fieldwork,
who then stayed in Morocco for almost 12 months, until October 2017, and again
in the autumn of 2018, learning theMoroccan Arabic dialect and the local Tamazight
language. The opening of the physical space for the computer club took place in
April 2017, at which point other members of the project team also got involved to
bring hardware and software into the valley. Workshops with and for the computer
club tutors were held as well. Two months later one of the principal authors brought
in additional technology and further training was conducted for the tutors. In
July 2018, we paid another visit to Morocco and looked into how the space and
technology was currently perceived and being appropriated by the local inhabitants.
In the meantime, the tutors continued to work with the technology and carry out new
projects with the participants.

Alongside of our local efforts, we were also keen to facilitate reciprocal visits of
our Moroccan partners to Germany. An initial visit of the Moroccans to Germany
planned for 2017 had to be cancelled because of problems with the visa process.
However, in March 2019 our project partners were able to accept our invitation and
visit us for the first time. The main goal was to give them added insight into our
computer club approach and the kind of research we were conducting. We therefore
organized workshop sessions, aimed at mutual inspiration on how to further develop
the project inMorocco. By inviting them to different computer clubs in Germany, we
were able to show them the variety of forms computer clubs could take in terms of
participants and projects. We also wanted to highlight our own role in the clubs -
apart from doing research, we are tutors as well. In this way, we hoped to improve the
current power dynamics that cooperation between actors from the Global North and
South necessarily entail (see (Holdermann and Aal 2019)) and to create a more
trustful and open relationship. Our recurrent field visits and existing transparent
forms of communication had helped us to identify changing expectations and
challenging contradictions (see part 5), but we wanted to further enhance the sense
of shared effort and cooperation.
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In 2020, the anthropologist and two socio-informatics researchers visited the
valley for ten days. After almost one year of no face-to-face meetings, we were
curious as to how the space had changed and what activities were taking place with
what technology. Since our last meeting, the NGO had hired a female tutor who was
conducting computer club sessions and activities in the space. During this visit, a
workshop series with children and older females was conducted, targeting storytell-
ing through photographs of personal artefacts and other narratives.

4.3. Data Analysis

The findings, notes and documentation were subsequently analysed using qualitative
content analysis (see e.g. (Schreier 2014)). Here we followed Mayring (2000), who
promotes qualitative content analysis ‘as an approach of empirical, methodological
controlled analysis of texts within their context of communication, following content
analytical rules and step by step models, without rash quantification’. Additionally,
the analysis was undertaken not only within the project team but also with colleagues
who had not been immersed in the field. We also took care to send multiple different
researchers and students into the field, to ensure a broader perspective and to actively
offset any possible individual researcher bias.

The qualitative content analysis of the data yielded seven main themes that drive
the organization of the findings below. These are brought together under the follow-
ing headings: Understanding the local situation: Stakeholders, interests and power
relations; Establishing a framework for cooperation; Forging cooperation; Opening
the computer club; Workshops; Training of the tutors. Note that these are formulated
around our interest in providing an enabling infrastructure that can be appropriated
by the local stakeholders, so that they can proceed with developing and shaping the
computer club according to their own interests. Appropriation of the computer club
for educational support, etc. by the inhabitants of the valley was not our principal
topic and we have retained a certain distance from acquiring data relating to this,
considering it rather the province of our local partners. The lessons in this paper are
therefore primarily directed to others who might attempt to do something similar.
These will mostly be parties like ourselves who are interested in pursuing some kind of
computer club-based intervention and other designers (see also (Randall 2018) on this
point). So, while there will be inevitable differences across such projects, there will
also be a shared orientation to the provision of some kind of enabling infrastructure.
Thus, beyond the initial goal of providing an enabling infrastructure, the focus in our
work has been upon generating findings that provide learning for others seeking to do
the same. The initiating parties in such projects will frequently not be local, even if
local stakeholders should always be involved and the ultimate point is to enable local
people to undertake further development of these kinds of resources for themselves.
This can be seen to resonate strongly with the use of Design Case Studies in Grounded
Design (Rohde, Brödner, et al. 2016; Wulf et al. 2018), where a key objective is to
provide insights that can be drawn upon across projects, as well as within them.
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5. Findings from the Intervention Process – Establishing and Appropriating
Infrastructure

The intervention in the High Atlas was initially planned to span a period of four
years, due to the nature of the project funding. These four years were intended to
include the exploration, setting up of the enabling infrastructure, professionalization
of the coordinators and tutors, and a first evaluation of the entire intervention, as well
as examination of the particular appropriation processes. After this first phase, we
wanted to look at ways of continuing the project and, thus, the extending the
cooperatively created structures. In May 2020, we were informed that we would
receive financial support for a further three and a half years, until the end of 2023.
This section presents findings and results related to different dimensions and aspects
of the fieldwork conducted during the first four and a half years. Along the way, we
will be focusing on the multiple challenges we had to face and the conditions we had
to consider with regard to setting up a ‘physical’ enabling infrastructure and how
different forms of appropriation were manifest, and amongst whom.

5.1. Understanding the Local Situation: Stakeholders, Interest, Power Relations

That the local situation was complex and perhaps even more complicated than
initially expected, became clear right from the start, especially after the first explor-
atory visit in 2016. In order to create a sustainable intervention and establish some
kind of enabling infrastructure, without causing conflicts, but enabling the various
interests of the potential partners’ to be properly acknowledged, we had to pay close
attention to the political organization and prevalent power structures already present
in this specific socio-economic context. On the one hand, we had to consider
carefully the historical, political and religious background of the region. On the
other hand, we had to get a good idea of the peoples’ everyday practices in situ and
how they instantiated particular orientations and concerns. Repeated and extensive
(media-related) ethnographic fieldwork as well as the consultation of regional
anthropological studies and broader social science literature proved essential.

Consideration of this body of literature was indispensable in that it, first, enabled a
historical comparison of the complex cultural forms in play and thus allowed us to
grasp the overall transformation of longstanding forms of socio-political organiza-
tion in detail. Secondly, it helped us to contextualize our intervention’s own objec-
tives with regard to the provision of media technology by recognising howmedia use
and appropriation is culturally embedded and how media technology and their
publics are interrelated with political and religious discourses. Media technologies
tap into questions of what constitutes a ‘good’ and desirable life and play a role in
people’s negotiation of their own identity and biography. This is epitomized, for
instance, by the tension between religious tradition and striving to belong to a global
middle class (Cohen 2004; Courbage and Todd 2008; Gertel and Hexel 2018).
Thirdly, inspection of this literature invited us to reflect on the power relations
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among the involved stakeholders and on how we would necessarily enter and even
potentially become a part of these by undertaking an intervention. At the same time,
it encouraged us to constantly question our own collaborative practices and helped us
to determine and reflect upon our own positionality.

The power relations and political organization in the valley, which could only be
properly understood and investigated through extended research stays, are arranged
around four distinct, yet intertwined entities. 1) There is an administrative body
whose officials are more or less appointed directly by the king. 2.) There is another
administrative body with elected representatives. 3.) There is a more traditional form
of political organization (taqbilt2 and sheikh3), within which the specific character of
Moroccan Islam plays a crucial part. This is of historical importance and is consid-
ered part of the culture. 4.) The are the NGOs, with their different projects and
interests. These play an important role by occupying a strategic intermediate position
between the local community, the administration and their own goals.

With so many different actors and interests on the ground, we feared that working
with some stakeholders might lead to scepticism or withdrawal on the part of others
who were not able to benefit from our engagement directly. We were perceived as a
resource, coming from a university out of the global north and bringing money,
technology and expertise. Finding a partner was a challenge in itself. In the valley,
there are various and competing stakeholders, including official NGOs and associ-
ations, both from the region and from abroad. Often, these are also engaged in
tourism in some way, which is the biggest source of income in the region. This only
adds to the degree of competition. Negotiating different positions, personal advan-
tages and prior understanding with these groups was particularly important. The
distribution of scarce resources can constitute a major source of conflict. Reflecting
on our own positionality in relation to this and the potential impact of our interven-
tion was as crucial as keeping in mind that cooperating with our local partners meant
strengthening their position. In other words, wewanted to avoid (accidentally) taking
sides. During the next stay the authors changed guesthouses and stayed with the
leader of a local NGO, which already had a very good reputation. In the following
weeks the contact with this NGO was strengthened. Of course, this relationship-
building was not one-sided. The conditions and modes of engagement had to be
worked out mutually in a processual way. In this particular regard, having the local
NGO as a partner helped us to avoid many pitfalls. It enabled us to develop a good
basis for communication with all of the different actors involved. At the same time,
the NGO’s outstanding reputation enhanced belief in our trustworthiness and

2 The concept of ‘tribe’ and ‘tribal society’ (which is also an approximation for the emic term taqbilt) is a very
prominent and popular notion in social and cultural anthropology, albeit highly contested and largely
abandoned as a sociological category today. Yet, it continues to be virtually unavoidable as an ethnographic
category on the ground.
3 The sheikh is the religious and cultural head of the community. He functions as a mediator in case of conflicts
between valley inhabitants.
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sincerity in advance. We, in turn, acknowledged their expertise and gave them a free
hand in how the integration of the enabling infrastructure should and could be geared
into the needs and interests of the local context. Having teamed upwith the NGO, the
whole endeavour became much more open to discussion amongst our partners. Once
the NGO was ready to take over the supervision and implementation on-site, we
noted a significant advance in the trust we were accorded by the local population. In
their eyes, the already very welcome tutoring activities being undertaken by the NGO
had been put on an important new footing through this new cooperation and the
integration of ICT. It was felt that the local children were now even better able to
shape their potential for a successful future through their engagement with
technology.

However, this also meant going through recurrent negotiations about our own
constraints and competing expectations (see also section 6.2), such as who should be
the main initial target group for the enabling infrastructure. The NGO already had a
tutoring program in place, aimed at improving school children’s education. This
provided an excellent interface for combining existing practices with new media
technology and the idea of a computer club. The implementation took the form of
enabling the tutors to expand their teaching to include ICT and playfully enrich it
with project examples especially designed for children.

5.2. Setting-up the Framework for Cooperation

In order to mutually create the conditions for effective cooperation, a number of
challenges had to be tackled.

Language. The language barrier was one of the most obvious and challenging
issues to deal with. The mother tongue and everyday language in the valley is
Tamazight. However, language skills are remarkably gendered. While a great num-
ber of men also speak the Moroccan Arabic dialect – with varying degrees of
expertise – this is far less the case for women. The illiteracy rate among middle-
aged and older people is rather high as, until relatively recently, schooling was rare in
the mountains. Today, children grow up learning Tamazight at home and Modern
Standard Arabic in school. In the 6th grade, French is added, and our partner NGO
provides some English tutoring after school.

Working together with the local NGOmeant we also had support when it came to
language – even interpreters. Some of the younger members of the community had
studied at university and were reasonably fluent in English, especially those working
in tourism. These individuals were crucial in creating a common ground for ex-
changing ideas and making conversation, especially at the beginning. Bridging the
language gap by learning the local language and/or using French and English,
brought us closer together as cooperation partners. In either case, we met as learners
and had to work out how to communicate.

However, not being able to fully speak to everyone individually in the same depth
meant that we had to rely on people’s translations and therefore interpretations as
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well as the fact that some people would not necessarily speak their mind in front of
their colleagues or bosses.

Expectations. One of the central tenets of our methodological approach and
research is that it be participatory in character. This meant that we had to acknowl-
edge that, while ‘we’ might assume a role as experts for ICT, our cooperation
partners obviously held the expertise regarding the adequate appropriation of media
technology and the computer club in relation to the cultural context and local needs.
We could not therefore say how something should be used or done, but rather had to
merely propose ideas and ways of doing. For example, computer clubs in Germany
are principally treated as open spaces for anybody who is interested, regardless of
their age or motivation. We had a preliminary meeting with the NGO’s president
Ahmad4, his employee Nabil, who we’d already spent a lot of time with, and the
two future tutors, Ibrahim and Basem, to get to know each other and talk about
everyone’s background, expertise, skills and expectations for what should be
happening in the space.

Our cooperation partners found it more appropriate to first tailor the offer specif-
ically to school children and to implement it as part of their educational program.
Another way in which our expectations proved to differ concerned the style of
teaching or guidance. The coordinators or tutors, who already had some teaching
experience themselves, were used to a very teacher-centred format. The original
computer club idea was formulated around a learning-by-doing atmosphere, which
values collaborative engagement with technology in a ‘community of learners’,
rather than formal teaching. For the future, they formulated their expectations: ‘My
wish is to connect the mountains to the cities in Morocco; illiterate people can learn
to use computers and find new jobs (or find a husband or a wife online).’ (Nabil).

As a first target group, we decided to work with children and young teenagers. Our
project partners had expressed an urgent need to do this because it fell outside of their
regular school education. People from the valley also have high hopes that this
generation will be much better educated. For many, this includes a higher level of
digital literacy. During meetings with the coordinators and the NGO’s president,
expectations regarding the project and the future cooperation were discussed.
Ibrahim admitted that it is sometimes hard to deliver messages to his students but
that computers can make learning more enjoyable for children. Ahmad felt that
technology (education) was a huge issue for the NGO’s work but that he saw lots of
opportunities for the valley’s inhabitants (such as being able to address environmen-
tal issues and to empower females through technology or e-commerce). Nabil hoped
that the space would serve the entire valley, including providing them with a way of
finding jobs, future spouses and friends. For everyone in the room, it was important
that the space should not be used as an internet or cybercafé. In this region, in
particular, they are considered to be rather shady. The shared view was that space

4 All names are pseudonymized.
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should serve as a place that would empower people and provide them with oppor-
tunities to learn and explore.

Legal matters. Several administrative and legal issues have to be addressed for a
long-term cooperation on a transnational scale that involves public institutions like
universities. However, NGOs are also subject to national legislation and regulation in
order to operate. A prerequisite for wiring funds or sending technological equipment
is contracts and official documents. Thus, we had to draft an official cooperation
contract between the local NGO and the university. This had to include various ‘hard
facts’ pertaining to the agreed-upon collaboration, i.e.: the duration and amount of
financing; guarantees; and declarations of intent. This necessitated the involvement
of other potentially more disinterested actors, such as the university’s legal depart-
ment and official bodies in the Moroccan administration.

Organisational matters. Planning and preparing the cooperation also meant
finding suitable staff. As our research project was already staffed, this was primarily
a task for our project partners. Both sides appointed program managers. On our
partner’s side, this was someonewho was fluent in English and thus well-equipped to
communicate with us. It was, however, more difficult to find the right tutors and
program coordinators. Initially, this was an additional task that was given to teachers
who were already employed within the NGOs’ education program, until new
potential coordinators could be identified and hired. The NGO was responsible for
this process. The twomen from the valley who were designated as coordinators were
not well-trained in the use of, or familiar with technology. So, before they could start
to conduct sessions, they had to acquire a basic understanding of how to use a
computer and the associated tools that would be important to support people in the
use of the provided infrastructure and, with regard to computer club sessions,
participants during their project work. After elaborating on the concept of the
computer club, our partners understood the essential role of the tutor as a supporting
role model: ‘The tutor is not a teacher; he is someone to support the participants and
all of us are learning from each other’ (Basem). The first workshops with the tutors
focused on the basic use of the computer: how to turn it on, what functions were
available, how the mouse and keyboard worked, and how to install new software. As
it was the first time both tutors had used a laptop (even though one of them had
studied at university), this took a lot of time.

5.3. Physically Forging Cooperation

Apart from the repeated and extended visits of project members to Morocco,
the cooperation took a material form in the infrastructure that was and is
necessary to facilitate it. This, too, took effort to forge. A proper building
was needed to house the enabling infrastructure and eventually the computer
club sessions. In collaboration with another NGO, our local partners were
already building a new and bigger association building for schooling and
workshop purposes. The timing was excellent and we agreed on integrating
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our endeavour within this structure. The construction was executed by the
NGOs own workers and some additional volunteers. In a sense, the building
itself epitomizes the NGO’s ongoing and successful network of cooperation:
the labour force and building materials were provided by the NGO itself; the
tiles were sponsored by a partner institution; the furniture was acquired by
another affiliated NGO; and the shelves and technology were provided by us.
Initially, we had planned to ship the devices, but this turned out to not be
feasible. As there were specific regulations concerning the shipping of
batteries, only a few private companies would agree to do it. This, however,
would have entailed costs that would have made a shipment completely
uneconomical. We therefore decided to bring the technology into Morocco
ourselves. This, in turn, was not without complications when it came to
clearing customs. Initially, we even had to sign a document that obliged us
to take a 3D printer back to Germany at the end of our stay and forbade us
to officially import it. Administrative delays in the transfer of funds and the
delivery of shelving put our joint planning to the test on occasion. It
reminded us that cooperation is not only achieved through joint declarations
of intent, but above all through continuous reassurance, when even the
smallest planning steps fail to proceed as expected. Before even opening
the space, we spent a lot of time on simply communicating expectations,
visions and concerns.

5.4. Opening of the Space, Workshops and Training of the Tutors

The space was officially opened with a kick-off workshop and a big celebration. In a
hands-on atmosphere all the various technical devices were spread across several
tables. Children and interested adults who had come had the opportunity to try out
the ICT themselves. All of the project partners and researchers were available
throughout the event and gave joint assistance if necessary, regarding how to use
the cameras, tablets or laptops and the various software or apps. Even though it had
been announced only two days previously, around 70 people came to the opening, 25
adults and 45 children. Apart from our partners from the NGO, who had also brought
their friends, a lot of children, older valley inhabitants, teachers from the school and
the sheikh joined to celebrate the event. Our partners brought tea and cookies and
squeezed as many people as possible into the room. There were some speeches from
the local NGO about our cooperation, the envisioned project and the possible
outcome in the future, followed by ad-hoc responses from us with translations.
One of our partners encouraged the attending guests to try out the available technol-
ogy: ‘Don’t be shy. You can’t learn anything when you are shy.’ (Nabil).

The following fragment from our field notes illustrates a workshop session that
was conducted with the tutors and some participating children (Lena and Karl are
two of the authors, while Basem and Omar are the two tutors):
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Lena and Karl meet Basem and Omar to prepare for the workshop. They ask if the
kids know how electricity works. […]

All of them were working on their own designs. There are some sticky LEDs that
didn't work that well with copper tape and required pressure to make the LEDs
light up. Everyone switched to LEDs with little metal sticks and now they work
perfectly. Karl also noticed that the copper tape should be taped on first and the
LEDs should be put on top, especially with the sticky LEDs. […]

15 kids showed up, and the tutors divided them into groups of five. Basem was
checking the kids’ work, especially when the LEDs wouldn’t light up. In 99
percent of the cases, it was because the two lines of tape were touching each
other. Also, sometimes there was not enough pressure, especially when they just
put the LED on top of the battery. […]

Ibrahim said this project was a great mix of arts and science. Some kids might think
about it from now onwhenever they switch on the ceiling light. Others were already
talking about the insect that has light on its ‘behind’. (Probably a firefly?) […]

At the end, Omar asked what to do with the creations because the kids would like
to take them home and show their families. Lena and Karl were surprised. Karl
said it was all theirs, of course they could take it. Karl wrote down the vocabulary
relating to the session in English (circuit, copper tape, battery, etc.). Ibrahim then
explained and translated, and the kids transferred the English terms to their
notebooks or on a piece of paper. […]

This extract shows how such sessions involved a mixture of hands-on problem
solving and educational highlights, pulled out to save for future reference. It also
shows how there were initial uncertainties about who ‘owned’ the materials that were
being made available, something that took time to dispel.

In general, the level of ICT literacy and overall access to ICT observed
during the opening was rather low. This confirmed the impressions we had
gathered prior to the event. Older adults in the valley have only been exposed
to television for five to ten years. Even children and young adults were not
familiar with the use of computers or tablets. There was only one room with
older computers in the entire valley that was used by the local NGO for
educational purposes. A few employees in the local administration had access
to a computer at work, but most of them had at best only rudimentary IT skills.
Only a very small group of wealthier inhabitants possessed a laptop or tablet
and knew how to use it. Although an increasingly significant number of older
children and adults are using a smartphone on a day-to-day basis, only a few
have a detailed understanding of phone or app settings. Even some of the
university graduates found it difficult to use the basic functions of a computer
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because they were not using one on a daily basis or had no access (e.g. copy-
and-paste, right-click, or the coordination required to use a computer mouse).
This was also one of the first issues that was encountered during the computer
club sessions with children. For the majority of the young participants, it was
the first time they had interacted with a laptop or ICT in general. The tutors had
to playfully demonstrate what a desktop is, how to use software functions, such
as folders, or how to operate input devices such as a keyboard and mouse. In
informal interviews with well-connected members of the local NGO, concerns
about the use of mobile phones and access to the Internet were raised. From
their perspective, young adults were using the Internet only to chat on
Facebook or WhatsApp, or to watch videos on YouTube - but not as a tool
for education or learning. From what we saw during our trips, technology
use amongst (young) adults was, indeed, primarily focused upon communi-
cation via social media and video streaming. However, we have had not yet
been able to take a closer look at the Internet consumption of children and
adolescents. Nonetheless, the children and teenagers who took part in the
computer club sessions seemed to be much more interested in creating
movies and taking photos – just for themselves.

The authors extended the training with the tutors during each visit through new
technologies or the use of new software (see Fig. 4). Here, however, it was important
to not only learn technical skills, but to also get a sense of how and where to obtain
knowledge and get ideas on your own (e.g. YouTube tutorials). We usually worked
with the tutors first thing in the morning, before we conducted a workshop with
children about a similar topic in the afternoon, where the tutors were then in charge of
applying their newly acquired knowledge.

Fig. 4. Training of the Tutors
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5.5. Unforeseen Appropriation and Consequences

Once the responsibility to organize daily routines around the enabling infrastructure
and to develop ideas, technical skills, and collaborative work are in the hands of local
project partners, appropriation is in full swing. From the perspective of those who
first conceived the idea for the cooperative project, appropriation meant that the
project was finally taking on a life of its own. While the process was evolving, things
could happen that were not possible to anticipate beforehand. At the beginning, there
were numerous brainstorming sessions and planning meetings between all of the
partners involved, which revolved around putting forward ideas and desirable
outcomes, and sharing experience. At this point, not all the consequences could be
foreseen. In the case of the enabling infrastructure, expressions during thesemeetings
were less about the project itself than about making known one’s own expectations
or the lines along which you were anticipating or planning.

Perhaps the most profound consequence of this endeavour concerned the staff
who were employed as coordinators and tutors. Initially, the established space had
been envisioned as a meeting place and hub to interact with ICT and undertake
creative project work to tackle everyday problems. This in turn, so it was hoped,
would open up new opportunities for the participants, be they educational, profes-
sional, or economic. Yet the biggest opportunity throughout the first project phase
opened up for the coordinators themselves. Two of them, who had been part of the
project team from the start and increasingly gained working experience, were able to
make a transition to the necessary formation to become a teacher in a public school.
Thus, they were able to use their activity as tutors of the computer club sessions as a
springboard for their further professional development. This allowed them to make
sure that the teaching profession was the right choice for them and to gain a foothold
in the desired field of work because they were not financially dependent on other
temporary jobs.

Simultaneously, as they left to follow their new carrier path towards a more highly
qualified job, their two positions in the club became vacant. These new vacancies
again offered promising opportunities for suitable peers from the community. The
position enabled one of the newly employed tutors, who became the main facilitator
on the ground soon afterwards, to settle down. He had been working sporadically in
the tourism sector in a neighbouring valley. As an only son, with a wide network of
relatives and a sense of needing to stay close to the parental home and land, he
wanted to stay in the valley, or at least nearby. However, job opportunities are scarce
in the valley outside of agro-pastoralist farming and industry is completely absent.
This usually means taking on the few temporary jobs or craft activities available
locally or migrating seasonally for work to urban centres or major national construc-
tion sites – often distant and for many months in a row. Working for the computer
club therefore effectively represents something like a professional alternative to
labour migration (and to the few prestigious positions in local administration or the
school system). As a consequence, after having worked for about a year, the new
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coordinator had married and built a family home next to his parental house. Of
course, this is in no way suggests that this was only possible because of his new
occupation. Nevertheless, being able to undertake significant work within the valley,
have a regular income and having the security to plan in ways associated with this
may certainly contribute to entering the next stage of life. We had not foreseen that
our intervention would establish the project as an employer, which makes it even
more important to collaboratively and sustainably work for the longer term.

In early 2020, we went back to the valley. It was a year since meeting with our
project partners in Germany and one and a half years since we had last been there.
Amira, a female tutor (who is married to Basem) was co-tutoring the sessions and
appeared to be the main contact for adult women, who were interested in using the
space themselves.

The spatial organization of the space had changed drastically. Since its opening in
2017, there had been continuous changes regarding the set-up of the tables and
whatever books and other equipment could be found. There were decorations on the
walls and projects from previous sessions in the shelves. The entire place looked
more comfortable and alive – more like it was serving the purpose of being an
enabling infrastructure.

In addition to his duties as a tutor for computer club sessions, Basem is now in
charge of the NGO’s water management system. He registers the water consumption
in all households in the valley and prepares invoices. For this job, he uses the space as
an office, he has even set up a desk where he can and deal with all the calculations
and paperwork.

Fig. 5. Computer club session
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6. Discussion

6.1. Appropriation of the Space and the Computer Club Sessions

The partners from the NGO have integrated the enabling infrastructure space and the
computer club activities into their already tried and trusted concept of tutoring, which
is supervised by teachers and trained staff. In order to maintain the viability of the
computer club, another employee was hired by the NGO. This is comparable to the
German computer clubs that take place in schools, which have a designated teacher
who is in charge of the club (Schubert et al. 2011). The tutors in Morocco also had to
learn basic skills in order to manage the space and carry out corresponding IT
projects, which resonates with recommendations made by Aker et al. (2012) and
Zegura and Grinter (2013), who highlight the importance of including local com-
munity members as ‘managers’ (see Fig. 5).

In order to facilitate and increase the acceptance of this kind of intervention by the
entire community, our partners needed to be involved right from the start and worked
alongside of so as to mutually develop the project. They put the entire endeavour up
for discussion in decision-making processes and valley meetings. Although integrat-
ing the enabling infrastructure into already existing structures increased the likeli-
hood of sustainability and acceptance, it also implied a need to respect and maintain
those existing structures and schedules. In the case of computer club sessions, the
opening hours were adapted to existing courses, while the school hours were
themselves linked to the activities of tourists who help out as volunteers in the
valley. However, the development and management of the computer club and the
space in general is and will remain an ongoing process, depending on the people
involved and their respective opinions. It is important that all parties, including the
NGO, the participants, the visitors and the researchers allow for this ongoing
development and exploration of what works best. After all, it is a space for everyone
to learn and grow. We’ve already witnessed several large changes in terms of
appropriating the enabling infrastructure as a whole.

One big shift happened when a new tutor took over and was in charge of the space
and functioned as a tutor in the computer club sessions. The previous tutor had
worked as an elementary teacher in the local school and used the club for additional
tutoring, more or less with the use of provided technology. The sessions were
therefore mainly structured like school classes and the children had to raise their
hands before speaking and were asked to stay seated. During the new tutor’s
sessions, the children were moving around, exploring the technology and speaking
more freely, which is in line with the idea of the open sessions of a computer club
(Weibert et al. 2014; Weibert et al. 2015).

Another important shift came inMarch 2019, when some of our partners took up
our invitation to come to Germany to get a better understanding of our research
interests and other similar initiatives. During the final meeting, they expressed new
ideas they had gained regarding how to operate the club and how to integrate ideas
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other inhabitants had already expressed, such as hiring a female tutor, setting up
meetings to teach just women and using the technology for online retail.

6.2. Competing Expectations

Let us return to the questions of how a viable enabling infrastructure should work and
what it should look like. To be in line with a participatory approach, our local
partners were encouraged to shape the space according to their own notions of
how it should be set up to meet their own needs. At the same time, ‘we’, as
researchers, had already established computer clubs in a number of different com-
munities (Aal et al. 2014; Yerousis et al. 2015; Aal et al. 2016) and had some ideas
regarding how such initiatives should be run properly, the kinds of methods that
should be adopted and their scope. However, we explicitly wanted to abstain from a
top-down approach. The inherent tension in this is a crucial issue for participatory
intervention projects and research under conditions of transnational cooperation in a
development context. Fundamentally, there is a need to reconcile the goals of
intervention motivated projects with potentially contradictory expectations on the
part of one’s partners (Zegura and Grinter 2013). Clearly, the cooperation partners’
expectations and forms of appropriation are of utmost importance in a participatory
endeavour that seeks to evade the ills of paternalism and the reproduction of
(colonial) power asymmetries (Irani et al. 2010). At the same time, it is evidently
impossible to resolve this tension completely, but any such project has to be
implemented productively in a mutually respectful and constantly reflective working
relationship. In what follows, we want to illustrate some of our expectations regard-
ing the computer club that were not quite met. These were instances where we had to
recalibrate our own normative ideas and discuss how we could realign the process of
cooperation in a mutually beneficial way.

Communication. To achieve a good working relationship, it is important to be
regularly on-site, talking personally about the current situation, but also planning
together. However, in this project, it was difficult to communicate without a common
language and direct channel, making us reliant upon the local anthropologist for
further insights and assessments of potential impact. For a long period of time, it was
unclear whether there would actually be any computer club sessions or what exactly
was happening, even when a local ‘manager’ was employed. The local NGO
considered it to be our duty to train the local managers/tutors and give precise
instructions on how to handle the computer club sessions, as the ones doing the
teaching would be perceived to be the experts. Ideally, though, we wanted to
encourage the tutors to train themselves (Ahmed et al. 2015; Ndaiga and Salim
2015). Finding a balance between instructing, guiding and giving the liberty to
explore was hard, but important. In the end, the tutors were taught basic skills but
were also expected to learn new skills via the Internet.

Workshop design. Although some of the tutors had teaching experience, it was
mostly front-of-the-class teaching, without a diverse range of methods. As a result,
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the appropriation of the computer club concept was not initially informed by ‘maker-
oriented’ ideas, where tutors and children could come together as a community of
learners (see, for instance, (Fisher et al. 2016)). The low levels of ICT literacy
amplified this issue to start with. This is something that was also encountered by
Pruneau et al. (2018). We anticipated some difficulties due to lack of digital literacy
but had to adjust our initial expectations very early. As the future tutors already had
many project ideas (e.g., video filming and editing), we assumed they knew the
basics of how to use a computer. Mostly, we were mistaken, and they didn’t even
know how to use text-editing software, not to mention basic functions such as turning
a laptop on and off and how to use the input devices (e.g., the mouse, including how
to double-click). However, it was not hard to slow down and adjust. Finally, the only
real cost here was that we all had to allow more time for the project to get underway.

Reach. In the beginning, the idea was to reach as many interested people as
possible, who could then come to the computer club and work on individual
projects – and thus create an atmosphere of mutual learning by doing. In this
region of the High Atlas, however, it became clear that, because of the
gendered nature of the society, women would not attend mixed computer club
sessions run by a male tutor. At the same time, the local NGO already had a
tutoring program for school children in place and particularly wanted to
encourage and support children. So, the question of who was supposed to use
the space was answered practically and as our cooperation partners saw fit and
it then fell to us to try and include them in the process (Tongia and
Subrahmanian 2006). We first geared the computer club sessions towards the
children, then integrated them into the existing tutoring program, with the hope
that this could be expanded upon in the future.

Internet access. Another expectation was the provision of Internet access in the
computer clubs. For us, this was a basic requirement for such an intervention.
However, some of the locals found the notion of unfettered Internet access problem-
atic and only agreed to it when it was determined that Internet access would only be
made available if the tutors were present in the space. They wanted to make sure that
they could control what children did on the Internet and which sites they visited.
When it comes to designing an entire project, such concerns need to be taken
seriously to create a viable intervention, and ways of proceeding have to be shaped
around local values and beliefs (Winschiers-Theophilus et al. 2010). This includes
technical and infrastructural provision. Generally, use of the Internet, especially
Facebook and WhatsApp, is considered to have the potential to distract from
‘important’ things, such as learning for school. This was despite the ubiquity of
smartphones, as was pointed out by one of the partners (Kingdom ofMorocco 2008).
Ultimately, we postponed the discussion on this point and, together with the tutors,
used cell phones to host hotspots during computer club sessions as a way of
providing internet access without needing to install a router.
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6.3. The Role of Ethnography in CSCW: Implications for Collaborative Socio-
Technical Interventions

What can the CSCW community learn from our case? How does it contribute to
CSCW as a field of research field, particularly with regard to ‘physical’ enabling
infrastructures?

Ethnographic field work is well equipped to take on a role as an approach towards
meta-research and extended analysis for socio-technical interventions (Crabtree and
Rodden 2002; Räsänen and Nyce 2006; Wulf et al. 2018). Extended field work,
staying on the ground and spending time with local partners, is crucial with regard to
overcoming language barriers and obtaining trust and acceptance. It can also provide
important insights and serve as an intermediary for other research perspectives,
especially during the fragile beginning of an intervention, when cooperation is still
being established, standards are still being formulated, and processes still have to be
worked out. It also helps with navigating between the different actors/stakeholders
and their – partially – divergent interests. Some controversies can be put on the table
or even made profitable, especially at the beginning, when communication patterns
have yet to emerge and trust and transparency have yet to be fully established. In
addition, this approach is a more inclusive way of understanding technology, its
implementation and its appropriation. Räsänen and Nyce (2006) note that ‘anthro-
pologists have long been thought to be able to contribute to the articulation of the
social context of technology use’ (Räsänen and Nyce 2006, 399). Anthropological
practices help to bridge the gap between actors and socio-structural points of view.

6.4. Sustainability and Viability of the Intervention

When we started the project, we initially planned for four years as further funding
couldn’t be promised at that time. One of the main goals, that we set for ourselves
was to reach a point at which our partners could completely take over the computer
club and keep it running – all by themselves. For us, this meant not only econom-
ically surviving but being sustainable, growing and evolving. Due to our specific
research approach (Wulf et al. 2018), we seek to include ‘users’ from the beginning
of a project. This is not only important for ensuring that the subsequent system or
design will serve the needs of its users, but also crucial when it comes to letting
projects go (Tongia and Subrahmanian 2006). From the start of our endeavour, we
were trying to avoid going in an ICT4D direction that is often criticized (Botes and
van Rensburg 2000; Tongia and Subrahmanian 2006; Toyama 2015). This critique is
geared towards projects that are top-down, that insist on the primacy of researchers’
ideas regarding how the entire project should work, and that believe that just bringing
in technology will solve any problems (see also the critique offered by
Morozov (2013)). In our case, we continually tried to state that we did not know
best and that we valued everyone’s input on decisions regarding the design and the
intervention. Although we felt that we were perceived as experts, we openly and
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respectfully disagreed, trying not to adopt the role of paternalistic westerners, as
criticized by Botes and van Rensburg (2000).

Sustainability was always a driving factor for us, not necessarily in terms of
funding, but more in terms of the local people being able to take ownership of the
project, with the entire intervention serving the people it was seeking to support. We
made sure that we didn’t interfere when we weren’t on site, i.e., we only stepped in
when we were asked to help, for instance with software updates.

We have recently witnessed new dynamics with regard to taking ownership of the
space and letting it evolve, such as hiring a female tutor and offering use of the space
to (future) local businesses. So far, a women’s club has sporadically used the club
and its media technology. This development needs to be concretized, with fixed dates
and the involvement of the new tutor. Aside from this, our partners have approached
us to say that they would like to provide Internet access in the club room for people to
be able to use it more generally. In addition, the provided infrastructure is used for
other projects as well, which are conducted by the NGO (e.g., a photography
workshop with a teacher from a nearby village; joint cooking events with older
female participants, where the tablets are used to look for recipes). So, we can
confidently state that the technology and the space are being used for more than just
the computer club and without our involvement. This is surely what local sustainable
appropriation looks like.

7. Limitations and Reflections

Our paper provides a number of insights that are valuable to the CSCW community.
However, both the study and the paper have limitations. Our methodology was
primarily based on (participant) observation and informal interviews or, to be more
precise, conversations, which couldn’t be easily recorded and therefore were written
down after the interviews or conversations took place. We have already noted above
that this led to potential omissions that it is hard to overcome.

We have also noted that access to possible interviewees was limited, chiefly as a
result of linguistic constraints, and that this led to a certain reliance upon others,
notably our partners from the NGO. In the end, we had to trust in what wewere being
told by the employees from the NGO, though, through this trust, wewere able to gain
many meaningful insights about the power relations, daily life, technology usage and
distribution, and also the impact of the computer club.

Evidently, following a qualitative and ethnographic approach makes it harder to
measure and pinpoint changes and impacts. However, traditional quantitative
methods, such as surveys would not work either, not only because of the local lack
of literacy and language barrier, but also because of how such data is collected.

With the best of intentions, coming from the global North to a largely unknown
country in the global South can, unwittingly, lead to biases in understanding. In the
field of academia, where one is pushed to know what to do before one actually does
knowwhat to do, complicates this evenmore. In view of this, there is a constant need
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for reflection upon one’s work and role, a constant need to remind oneself and one’s
colleagues to engage in such reflection, and a need to be continually alert to the
possibility of bias in one’s work. Such attentiveness can never wholly disappear
(Irani et al. 2010; Philip et al. 2012).

When doing ethnographic, qualitative research, consideration of reflexivity is
always essential. It is obvious from our study that we, the authors, do not originate
from the region in Morocco that we studied and, when we entered the field, we
entered with certain biases, resulting from our academic discipline, our background
knowledge and our proposed research agenda. This is commonplace in interventions
of this kind, but that is never an excuse to set the need for reflexivity aside when
conducting ethnographic fieldwork (Vandenberg and Hall 2011; Bamkin et al. 2016;
Lichterman 2017). Hopefully, it is clear in the above materials that we were eternally
alert to this risk and at pains to minimize its impact.

8. Conclusion and Future Work

Creating and implementing a sustainable and viable socio-technical intervention can
come with challenges and setbacks when following a specific work plan. However,
expecting to be able to go by the book is hopelessly idealistic. The most important
thing is to include all parties involved, not just for the sake of it, but for the sake of
creating an enabling infrastructure that genuinely serves people.

Reflecting upon the last four years, the cooperation between the local partners and
ourselves was successful. Even though some expectations might not have been
shared, it did not compromise the collaborative work and the overall project, which
also follows the tradition of Grounded Design (Rohde, Brödner, et al. 2016). On the
contrary, because of the participatory research design approach and constant reflec-
tion, we were able to mutually forge the conditions for cooperation, bringing
engaging media technology and a particular educational framework together. With
the ongoing input of the NGO, the initiative could be adapted to local needs and
existing offers in order to reach as many participants as possible, especially children.
Sustainability was also achieved because our partners and the tutors appropriated the
club and, with our help, acquired new skills and knowledge. The constant exchange
between all of the partners, the field visits and the visit of members of the NGO to
Germany supported these processes and helped both sites to gain a mutual under-
standing of one another.

Further developments have already been discussed with the local partners. By
honouring their opinions and explaining our research concept, they have become
motivated to sustain and extend the current existing space and to cooperate with local
schools to link the ICT initiative more closely with existing educational institutions.
The NGO is also engaged in an exchange with local businesses regarding how access
might be provided to the available ICT to help them further develop their businesses.
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