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Abstract 
Addressing the complexities of conflict-affected regions remains 
a critical challenge for Human-Computer Interaction (HCI). This 
paper examines the establishment of computer clubs in Palestinian 
refugee camps, where efforts to create sustainable interventions 
weighed against the instability of prolonged conflict. To capture 
this dynamic, we introduce the notion of ‘adaptive ponds of sta-
bility,’ which extends the ‘tech public of erosion’ framework [12]. 
While the latter emphasizes systemic depletion of socio-technical 
infrastructures, adaptive ponds of stability highlight efforts to foster 
temporary spaces of resilience. The clubs became hubs of learning, 
respite, and collaboration—offering moments of routine and em-
powerment amidst disruption. Reflecting on this, we advocate for a 
paradigm shift from sustainability to resilience as the primary de-
sign goal in unstable contexts. Our findings emphasize adaptability, 
local agency, and cultural sensitivity that respond dynamically to 
context-specific challenges, offering a nuanced approach to advanc-
ing HCI interventions in conflict-affected settings. 

CCS Concepts 
• Human-centered computing → Empirical studies in collab-
orative and social computing. 
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1 Introduction 
Long-lasting conflicts, such as the ongoing crisis in the Occupied 
Palestinian Territory (OPT), create unstable environments where 
traditional socio-technical interventions often fall short. Deep-
rooted historical, political, and social tensions shape these regions, 
demanding adaptive, context-sensitive approaches. This paper in-
vestigates the establishment and long-term evolution of two com-
puter clubs for children in two Palestinian refugee camps, highlight-
ing the challenges and adaptations that shaped their development 
over nine years. 

Initially, our project sought to create sustainable, long-term edu-
cational spaces through technology-based initiatives in the refugee 
camps. However, we soon encountered significant obstacles, such 
as immediate needs for short-term support, complex dynamics of 
family and political affiliations within the camps, and persistent 
security concerns due to the Israeli occupation. These realities led 
us to critically reassess our assumptions, including our roles as 
external researchers and the initial naivety of our ambitions of 
broad-reaching, sustainable, and even peace-making impact. 

This paper reflects on these challenges and advocates for a shift 
from conventional sustainability goals to resilience as a more prac-
tical approach for designing interventions in regions of conflict-
affected settings. We draw on the concept of ’tech public of erosion’ 
[12], which describes how external forces disrupt and reshape re-
sources in such conflict-affected, politically volatile contexts. At the 
same time, we foreground the community’s ongoing adaptations 
to such pressures. [12]. The concept of ’infrastructural inaccessibil-
ity’ [9] further aligns with the conditions under which resilience 
in these clubs emerges, characterized by limited access to stable 
resources and external support structures. 
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To better capture this dynamic, we introduce ‘adaptive ponds 
of stability’ as a sensitizing concept (REF) to describe how the 
clubs provided temporary moments of normalcy, ease, joy, and 
learning amid constant disruption. Unlike fixed infrastructures, 
these spaces were sustained through the ongoing commitments of 
volunteers, community members, and external supporters. Though 
not permanent, they played a crucial role in fostering community 
resilience by offering children structured activities insulated from 
the surrounding turmoil. 

By examining the characteristics and environmental dynamics 
of these clubs, we explore how they repeatedly dried out due to 
external pressures such as safety risks and resource limitations, 
but also refilled through community efforts and external support. 
Inspired by the exploration of infrastructure decline [53], we high-
light how the clubs adapted to recurring breakdowns and partial 
resource depletion, underscoring resilience as a practice of nav-
igating deterioration with adaptability and humility rather than 
resisting it. 

Ultimately, this study contributes to the discourse on Informa-
tion and Communication Technologies for Development (ICT4D) 
and crisis informatics by framing resilience as an agent-driven, 
iterative process. It emphasizes local agency and adaptive capacity 
as central to socio-technical interventions in persistently unstable 
regions. These insights invite a reevaluation of resilience in HCI 
for conflict-affected settings, positioning adaptive, localized agency 
at the heart of intervention design while acknowledging the limita-
tions of external intervention. Ultimately, this study contributes to 
the discourse on Information and Communication Technologies for 
Development (ICT4D) and crisis informatics by framing resilience 
as an agent-driven, iterative process. It emphasizes local agency 
and adaptive capacity as central to socio-technical interventions 
in conflict-affected settings. Our findings highlight the need for 
humility in designing interventions, acknowledging the constraints 
of external involvement while centering the agency of local com-
munities. These insights invite a reevaluation of resilience in HCI 
for conflict-affected settings, positioning localized adaptability at 
the heart of intervention design while recognizing the limitations 
of external intervention. 

2 Related Work 
This section examines the relationship between sustainability and 
resilience in socio-technical interventions, particularly within ICT4D 
and crisis informatics. By reviewing key texts, we aim to reveal the 
challenges and opportunities in designing resilient socio-technical 
systems for conflict-affected regions and relate these to our ex-
periences in the Palestinian refugee camps. Using the sensitizing 
concept ’adaptive ponds of stability’, this exploration provides a 
foundation for arguing in favor of more humble and adaptive ap-
proaches when working in persistently unstable environments. 

2.1 Sustainability of ICT interventions 
Although sustainability in socio-technical interventions has been 
relatively underexplored in the contexts of conflict zones, broader 
research in diverse environments offers valuable lessons for fram-
ing our work in the Palestinian region. This section explores the 

literature on sustainability in information and communication tech-
nology (ICT) interventions and reflects on their practical implica-
tions. 

Ali and Bailur [4] identified five dimensions of sustainability 
within ICT4D: economic, social/cultural, technological, institutional/ 
political, and environmental. Economic sustainability overcomes 
reliance on donor funding [40], while the social dimension empha-
sizes user engagement and relevance to local communities [20]. The 
adaptability and longevity of technology determine its technologi-
cal sustainability [22], whereas institutional sustainability relies on 
acceptance by key stakeholders. Finally, environmental sustainabil-
ity addresses responsible disposal and reuse of ICT equipment [30]. 
Beyond these broad dimensions, Atinaf et al. [8] further stressed 
the importance of social structures in empowering communities, 
allowing them to become more resourceful in the face of external 
pressures, and fostering sustainable interventions. 

In the context of rural communities in Australia, Simpson [51] re-
flected on community informatics (CI) initiatives emphasizing that 
successful sustainability depends on physical infrastructure, soft 
technology, social infrastructure, and social capital, highlighting the 
crucial interplay between technical and social aspects. Failure, she 
noted, often stems from tensions between commercial and commu-
nity interests, poor communication, and inadequate management. 
Similarly, Etta and Parvyn-Wamahiu [18] observed frequent fail-
ures of ICT4D initiatives in rural Africa due to technological and 
infrastructural limitations, insufficient community buy-in, and the 
absence of a sustainability strategy. Brough et al. [15] expanded 
on these findings by categorizing common failures in sustainabil-
ity efforts, including inadequate stakeholder engagement, lack of 
long-term planning, insufficient financial resources, and deficient 
monitoring and evaluation mechanisms. 

Fowler [19] described sustainability as a delicate balance between 
stability and change, questioning whether it inherently conflicts 
with the impermanent nature of human life and the life cycle itself, 
which are marked by constant transition. Ali and Bailur [4] further 
argued that sustainability is an unrealistic concept in ICT4D, as it 
is difficult to operationalize. They pointed out that sustainability 
models and frameworks frequently fail to predict the future or 
ensure the longevity of projects in rapidly changing environments. 
Instead, they advocated for a more flexible approach, emphasizing 
improvisation and the acceptance of unintended outcomes. 

Research in other fields, such as healthcare, also highlights the 
challenges of sustainability, including resource limitations such as 
budget constraints and limited manpower, outdated technology, 
inadequate facilities, and leadership gaps [29, 39]. Work on the 
decline of emerging infrastructures underscores how interventions 
designed with longevity in mind often encounter cycles of scal-
ing down and partial breakdown, revealing the need to balance 
long-term goals with adaptable practices [53]. In rapidly chang-
ing or resource-constrained environments, sustainability goals of-
ten require reconfiguration to respond to unforeseen challenges, 
highlighting that interventions in conflict-affected regions may 
encounter unique barriers to maintaining continuity. 

In sum, while much of the literature on sustainability highlights 
diverse factors that contribute to success, it often overlooks the 
unique challenges encountered in conflict-affected regions. These 
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unique challenges are compounded in Palestine by structural lim-
itations and political pressures. Contributions from Palestinian 
scholars addressing sustainability under occupation remain sparse. 
This limited body of work highlights the challenges specific to 
Palestine, where perpetual crises intersect with sustainability goals. 
Examples include the exploration of circular economy principles in 
Palestinian higher education [34], which emphasizes resilience and 
innovation in response to crises. Similarly, Salem [49] highlights 
the critical role of women in agriculture and sustainable develop-
ment under occupation, addressing the intertwined challenges of 
resource constraints and socio-political instability. The concept 
of ’tech public of erosion’ [12] underscores how external political 
and infrastructural forces destabilize public initiatives in conflict-
affected settings such as Palestine, Here, we recognize that in such 
environments, traditional sustainability goals must give way to 
resilience, understood as adaptive persistence amid the ongoing 
erosion of resources and stability. This shift in focus, emphasizing 
adaptability over permanence, sees resilience as a more viable goal 
in persistently unstable settings. To reflect this, we introduce the no-
tion of ’adaptive ponds of stability’ to capture managed, intentional 
resilience sustained through local agency. 

2.2 Resilience in Crisis Contexts 
Sustainability, while a valuable goal, often proves impractical in 
unstable and challenging environments like Palestine. This makes 
resilience a more realistic objective. Unlike traditional sustainabil-
ity models that focus on maintaining interventions and preventing 
breakdowns, resilience prioritizes flexibility, enabling communi-
ties and systems to recover and adjust effectively to disruptions. 
Boulus-Rødje and Bjørn [12], for instance, consider resilience to be 
continuous adaptation to external and internal pressures, rather 
than aiming for static stability. Others see it as a capacity to ab-
sorb disturbances while adapting and transforming in response to 
changing conditions [63]. Heeks and Ospina [23] discussed how 
resilience, as a system property, can enhance crisis preparedness 
and response strategies, especially in developing countries. 

Lorenz [31] identified three key capacities that contribute to 
social systems’ resilience: adaptive capacity (the ability to modify 
its structures proactively), coping capacity (managing past disrup-
tions), and participative capacity (adjusting to external interven-
tions). Together, these capacities enable social systems to adapt, 
cope, and interact effectively with external influences, highlighting 
the importance of proactive adaptation, effective coping mecha-
nisms, and collaborative engagement in resilience-building efforts. 

Some studies have explored resilience in the context of prolonged 
instability in conflict-affected regions. For instance, Arnall [7] ex-
plored resilience as a transformative capacity in a Mozambican 
resettlement program, while Young and Ismail [71] studied liveli-
hood resilience in Darfur. Buriel [16] focused on displaced youth 
and collective resilience in Iraqi camps, and Ammar et al. [6] ex-
plored health system resilience amidst the Syrian refugee crisis in 
Lebanon. Investigating the experiences of war-affected children, 
Vindevogel [61] criticized resilience frameworks that focus solely 
on individual factors, advocating for a broader understanding of so-
cial and structural influences, and proposing a relational approach 
that emphasizes dynamic interactions across different spheres. 

An assets-based approach, as advocated by Karusala et al. [27], 
highlights how resilience is not only about adaptive actions but 
is also deeply intertwined with socio-structural factors, such as 
identity and community assets, that shape individuals’ and groups’ 
capacities to be resilient. Their study of community health workers 
in Kenya emphasized how assets like social ties, financial resources, 
and institutional support are unevenly distributed and accessed, 
which complicates resilience practices [27]. Similarly, Vyas and Dil-
lahunt [62] emphasize resilience as a strength-based, social process 
embedded in everyday life. Their work with low socioeconomic sta-
tus (SES) communities in Australia illustrates how resilience is en-
acted through local support networks, shared resources, and social 
connections, which collectively help individuals navigate adversity. 
This strength-based approach, which foregrounds people’s existing 
capabilities rather than deficits, aligns with our view of the com-
puter clubs in Palestine as adaptive ponds of stability. In both cases, 
resilience emerges as a community-driven, care-oriented process 
that leverages local assets to foster stability amidst external chal-
lenges. Gui et al [21] have further advocated for a justice-oriented, 
multi-scalar approach to resilience, urging designers to address 
the socio-structural factors that contribute to adversity rather than 
solely focusing on individual adaptation. This perspective reinforces 
our emphasis on community resilience as it highlights the need 
to consider the broader structural challenges that shape resilience 
efforts in conflict-affected settings. 

The crisis informatics literature predominantly addresses re-
silience in situations where stability is abruptly interrupted by 
unforeseen crises – typically acute emergencies, such as natural dis-
asters. Examples include post-disaster recovery strategies [32], the 
role of cloud computing and data analytics in disaster management 
[52], the increasing use of social media in emergencies since the 9/11 
terrorist attacks [44] and empirical insights for designing ICT for 
international disaster response [56]. Vali-Siar and Roghanian [59] 
underscored the interconnection between resilience and sustain-
ability in supply chain networks, particularly their ability to survive 
disruptions. However, in Boulus-Rødje and Bjørn [12], resilience in 
conflict-affected regions like Palestine is seen to involve a continual 
response to systemic and persistent instabilities rather than isolated 
crises. This framework is complemented by the concept of ’infras-
tructural inaccessibility’ [9], which highlights how limited access to 
foundational resources—such as reliable internet, financial services, 
and physical mobility—further complicates efforts to create resilient 
socio-technical systems in conflict zones. In environments where 
infrastructure is intentionally limited or disrupted, resilience often 
manifests as the capacity to work around persistent gaps and adapt 
technology to function within these constraints. 

Additionally, Boulus-Rødje et al.’s study on software develop-
ment collaborations between Palestinians and Israelis illustrates the 
unavoidable entanglement of socio-political factors within techni-
cal interventions in zones of conflict [13]. Their findings reveal that 
even projects aimed at fostering socio-economic development in 
politically fraught contexts are inevitably influenced by local power 
dynamics and political affiliations, adding further complexity to 
the concept of resilience. In our case, interventions in Palestinian 
refugee camps needed to not only adapt to infrastructural limi-
tations but also navigate a landscape where political and social 
challenges persistently intrude on the intended functionality of 
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technology, underscoring resilience as an iterative adaptation to 
multiple forms of erosion. 

While there are clear parallels between our work and that of 
Boulus-Rødje and Bjørn [12], our concept highlights the inten-
tional, managed resilience efforts from within a community. It 
foregrounds the human agency involved in sustaining spaces as 
temporary refuges that are repeatedly revived through deliberate 
local volunteer efforts and adaptive practices. 

In a nutshell, the existing literature has focused on the intricate 
relationship between sustainability and resilience in crisis con-
texts. Our research, situated at the intersection of ICT4D and crisis 
informatics, contributes to this discourse by exploring both the 
challenges and opportunities involved in fostering socio-technical 
interventions in conflict-affected regions. By reflecting on our ex-
periences in Palestinian refugee camps, we emphasize the shift 
from sustainability, which often proves difficult in unstable en-
vironments, towards resilience as a more viable framework for 
creating meaningful and adaptable interventions. In addition, we 
expand on existing resilience frameworks by introducing adap-
tive ponds of stability as a managed resilience model specific to 
conflict-affected settings. This model emphasizes the local agency, 
intentional efforts, and cycles of renewal that enable temporary 
sanctuaries to emerge, demonstrating how resilience in these con-
texts is sustained through the active maintenance of temporary 
stability amidst persistent disruption. 

3 Research Setting & Historical Context 
The OPT has been shaped by 70 years of conflict and segregation. 
Following the Nakba in 1948, approximately 760,000 Palestinians 
were displaced from their homes in areas that later became Israel. 
They sought refuge in 59 camps administered by the United Nations 
across the West Bank, Gaza, and neighboring countries including 
Syria, Lebanon, and Jordan [33]. Originally intended as tempo-
rary settlements, these refugee camps evolved into quasi-ghetto 
neighborhoods, stigmatized and isolated from the broader Pales-
tinian population [41]. Refugees residing in these camps have now 
formed distinct communities following their own values, norms, 
and practices, often disconnected from mainstream Palestinian so-
ciety [1, 66]. Governmental neglect has further compounded the 
situation, with the PA playing no official role in camp administra-
tion [70]. Decision-making and resource distribution are managed 
by local committees and external agencies like the United Nations 
Relief and Works Agency for Palestine Refugees in the Near East 
(UNRWA), but their efforts are often constrained by the broader 
political and military context. The Israeli Defense Forces (IDF) fre-
quently exert control through raids, arrests of political activists, and 
punitive action such as house demolition and collective punishment 
[64]. 

The Oslo II Accord of 1995 divided the West Bank into Areas A 
(18% of the territory; under Palestinian Authority (PA) control), B 
(22%; with shared PA and Israeli control), and C (60%; under full 
Israeli control). Gaza was governed by the PA and after 2006 came 
under Hamas control [38]. Despite these divisions, Israel maintains 
considerable control, especially in security and administration, and 
military checkpoints continue to restrict movement and access to 
essential services for Palestinians, as well as economic growth [9]. 

These restrictions create constant stress, exacerbated by the threat 
of violence and military incursions [25]. 

3.1 Refugee Camps in Palestine 
UNRWA was founded in 1950 to support the displaced Palestinian 
refugees with educational, healthcare and social services in refugee 
camps. It has become responsible for the protection of some 5.9 
million registered refugees in the West Bank, Gaza Strip and sur-
rounding countries [41]. The organization rented plots of land from 
the hosting governments to establish camps providing housing and 
infrastructure. While the camps were planned to be temporary, the 
UNRWA mandate has been extended every three years ever since 
it was first founded. Housing conditions in the camps are substan-
dard and overcrowded. In the West Bank today, some camps have 
borders, gates blocking the roads and sometimes even checkpoints, 
while others blend into existing buildings of neighborhoods almost 
seamlessly. 

The camp communities are marginalized and face social stigma 
[3] and refugee children usually grow up in schools inside the 
camps, such that their first social exchange with the outside popula-
tion might only happen if they manage to pursue higher education. 
Overall, there is high unemployment and poverty amongst the camp 
populations and they are characterized by socio-political instability 
and infrastructural limitations, creating a complex environment for 
socio-technical interventions. As [12] note, such settings often face 
continuous external pressures that erode foundational structures, 
making permanent stability unattainable and resilience essential. 
The local landscape is shaped by infrastructural inaccessibility [9], 
with access to resources like reliable power, internet, and educa-
tional facilities remaining limited and fragmented. Various NGOs, 
CBOs and charities have provided regular humanitarian aid in the 
refugee camps to cover basic human needs. 

The Jalazone refugee camp was established in 1949 and nowadays 
borders directly onto an illegal Israeli settlement. Figure 1 shows 
Jalazone and its outskirts in brown and the settlement in blue, to-
gether with a military base in red (B’Tselem n.d.). There are regular 
tensions regarding land use with the surrounding villages. After the 
Oslo Accords, the area fell under joint Israeli-Palestinian control 
(Area B). Due to the ongoing growth of the nearby settlement, the 
camp suffers from almost daily confrontations between residents 
and the IDF. Military raids in the camp are frequent. Moreover, the 
camp’s boys’ school is located directly in front of the settlement, 
creating additional security concerns. Up to the first Intifada, Jala-
zone’s population used to work in nearby settlements and Israel. 
After the Intifada, these opportunities dried up, leading to high 
levels of unemployment. 

The Am’ari refugee camp, also established in 1949, is located east 
of Ramallah city in al-Bireh municipality is and considered one of 
the smallest camps concerning plot size and its estimated population 
density (c. 160 per km2). While its residents had many opportunities 
to leave the camp before the first Intifada, the construction of the 
West Bank Barrier and expansion of the cities around it led to 
increased property prices, making it impossible for most residents 
to move out. After the Oslo Accords, Am’ari was placed in Area A 
under PA control. However, its residents claim the camp is neglected. 
Moreover, despite the PA control, there was regular IDF military 
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Figure 1: Map of Jalazone and local travel restrictions. (Source: 
btselem.org) 

activity, with incursions, detentions, and home demolitions during 
the period of our research. The camp residents are mostly Fatah-
affiliated. 

3.2 Computer Clubs in Palestinian Refugee 
Camps 

Computer clubs were originally established in Boston in 1993, 
through a collaboration with the MIT Media Lab. They were de-
signed to offer technology-focused, after-school spaces for urban 
youth [42, 48]. Emphasizing constructionist principles, they en-
couraged participants to pursue personal interests and collaborate 
within a supportive community [43], fostering problem-solving 
skills and creative expression through hands-on learning, supported 
by adult mentors [26]. 

In 2003, the MIT model was adopted in Germany, shifting the 
aim to address isolation and educational disparities in ethnically 
diverse communities [54]. Framed within a socio-informatics per-
spective [69], they promoted intercultural understanding through 
collaborative computer-based projects, leading to the establishment 
of multiple clubs across the country [60]. Activities included pro-
gramming, multimedia projects, and intergenerational learning 
[60, 65, 67]. 

The computer club model was later adopted once more for Pales-
tinian refugee camps. Here they faced unique challenges due to 
socio-political instability and resource limitations [3, 55]. This 
aligns closely with the ’tech public of erosion’ framework [12], 
as computer clubs in Palestine encounter constant dismantlement 
and renewal due to external pressures. Here, resilience is less about 
achieving long-term stability and more about building adaptive 
capacities within the community, fostering engagement and learn-
ing even as resources fluctuate. In Bjørn and Boulus-Rødje [9], the 
notion of ’infrastructural inaccessibility’ was introduced because 
the clubs were operating within a public where access to neces-
sary resources was frequently constrained by external political 

and economic forces, necessitating that resilience take the form of 
adaptability and flexibility. The ongoing adaptations of these clubs 
echoed Steinhardt’s findings on the reconfiguration of infrastruc-
ture, where cycles of decline and renewal are part of maintaining 
functionality [53]. Rather than seeing decline as failure, these cycles 
underscore a club’s resilience in creatively navigating erosion to cre-
ate temporary but meaningful spaces for learning and community 
engagement. 

In our case, a group of researchers from Germany approached a 
Palestinian University with the idea of setting up computer clubs 
in the camps. Our Palestinian partners recommended speaking 
with stakeholders from the municipality about permission to set 
them up. The government representatives welcomed the initiative 
and forwarded it to a contact person as a gatekeeper in each of 
the camps. The selection of the specific two camps was based on 
recommendation from a PA representative. 

Identical technology was deployed in both computer clubs: two 
servers; ten thin-client-based workstations; and a set of electronic 
learning kits [3, 70]. Thin clients were used to deter theft. 

After two years of preparation, the first club was established in 
2012 in the Jalazone camp, which later proved particularly difficult. 
Jalazone was considered very dangerous, especially due to its prox-
imity to an Israeli settlement and military base. The residents kept 
to themselves and were very cautious about outsiders (including 
Palestinians). Student volunteers were also reluctant to visit. Ini-
tial talks through the Palestinian partners were slow and multiple 
visits were undertaken before the first activities could start. The 
club was located in a building that housed the Camp Services and 
Administration Council. An NGO was established by the locals to 
administer the club and to be able to apply for more funding when 
needed. 

Activities in Jalazone were led by volunteer students from the 
local university. As part of their study program, they were required 
to complete so-called “community service” by volunteering in so-
cial projects. Supporting the computer clubs was offered as one 
such project. They were trained to facilitate sessions as tutors, and 
then organized and led activities independently. Usually, five tutors 
hosted one session with around 20 children. During the next four 
months, the participants met on Saturdays to work together on 
different technology-based projects. Initially run as mixed-gender 
sessions, the club ultimately returned to segregated groups to ac-
knowledge local social norms, the local camp community being 
very conservative. The club also joined the local University’s 3-
week summer program, offering daily sessions on campus, where 
the children learned programming and robotics, met students, and 
experienced university life. 

After the club in the Jalazone camp was established, planning 
for a second club in Am’ari began, with its activities starting in 
2013. In Am’ari, the team of Palestinian partners, particularly the 
student volunteers, faced hostility and violence during their initial 
visits. This led to discussions with the camp council and, after the 
talks and word of mouth being spread regarding the activities with 
the children, the project was welcomed. Although the activities 
were met with excitement, parents of the participants raised con-
cerns about internet access and, once again, gender segregation 
[55]. The internet was considered dangerous because there were 
fears its content would have a negative impact on children. Things 

https://btselem.org
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Figure 2: Timeline of Computer Clubs openings and closures 

were facilitated here by a youth center administrator who attended 
some sessions and was affiliated with the most influential family in 
the camp, which inspired greater trust. In this case, mixed-gender 
sessions were ultimately allowed. 

In both camps, the vision was to undertake technology-supported, 
project-based activities that might promote integration through 
meaningful exchange. By focusing on children, our approach aligned 
with the computer club concept of engaging broader communities 
by first involving their youngest members in playful, hands-on 
learning activities. 

4 Methods 
To develop a comprehensive understanding of the research environ-
ment and to foster trust with various stakeholders, we adopted two 
complementary approaches beyond the development of the com-
puter clubs: (1) approximately six-week periods of immersion to 
build an ethnographic account of life inside and outside the camps 
[45], and (2) participatory action research (PAR) to involve local 
stakeholders in shaping the intervention [28]. This combination 
of methods reflects the need for adaptive, responsive approaches 
when conducting research in environments where a range of inter-
nal and external pressures can shape the intervention’s feasibility 
and direction [12, 47]. 

The ethnographic research involved participatory observation, 
interviews, and informal conversations, where researchers engaged 
directly with community members to understand their everyday 
life, cultural practices and norms, and social dynamics [36]. This 
brought insights into all of the stakeholders’ perspectives [45]. 
By living in the environment, researchers observed firsthand how 
adaptive behaviors emerged in response to the structural instabil-
ity within the camps, capturing the resilience mechanisms in play. 
Social ties with locals were also established, beyond the computer 
clubs, with neighbors, local shop owners and people from our part-
ners’ networks, and a number of firm friendships were established. 
Researchers attended colloquia at the university with their friends, 
followed personal interests, and explored the local nightlife. Social 
ties were kept alive between field trips through social media. Daily 
local news was consumed while away as well, offering an opportu-
nity to exchange on mutual topics from afar. Language barriers were 
addressed by relying heavily on local gatekeepers, who translated 
during interviews and conversations and contributed field notes 
with observations of interactions with children and partners. They 
also engaged in ongoing discussions with the researchers, providing 
valuable context and insight into local cultural dynamics and issues. 

PAR emphasizes active collaboration with local stakeholders, inte-
grating their insights into the research process and ensuring their 
participation in decision-making and problem-solving [57]. This 
approach allowed us to adapt the intervention iteratively through 
cycles of planning, action, observation, and reflection, refining it 
based on local needs and feedback. This gave particular insight into 
the resilience required as each phase of the intervention responded 
to the unique sociopolitical and infrastructural pressures shaping 
the local environment. 

The project progressed through multiple phases, starting with 
the establishment of computer clubs between 2012 and 2013, fol-
lowed by a hiatus in 2014 and 2015, with further investigations con-
tinuing until 2019 [2]. Different research teams contributed to each 
phase, and two core researchers provided consistency throughout. 
Two more researchers served as guides and intermediaries between 
new researchers and the local context. Annual six-week field trips 
facilitated ongoing engagement with the community. Before each 
field trip, new members of the group received briefings on the local 
context and culture, as well as the methodological approach. Dur-
ing field trips, the research group established the habit of meeting 
every one to two days, mutually reflecting on experiences and the 
gathered data. After each field trip, the data was discussed in a 
debrief. The methodological approach and its implications for the 
researchers have been reflected on an international level with a 
diverse audience [37]. 

4.1 Data Collection and Analyses 
Over nine years, the data collection incorporated the following 
qualitative materials: 

• Participant observation: Active observations were carried 
out by Palestinian facilitators, while passive observations 
were conducted by German researchers and student volun-
teers. These observations captured everyday interactions, 
social dynamics, and cultural nuances within each camp 
[11, 57, 68]. Active observations involved direct participa-
tion in club activities, while passive observations allowed 
for documenting spontaneous community interactions [5]. 
Throughout this process, the research team maintained daily 
field diaries to systematically record insights, reflections, 
and observations regarding both formal club activities and 
informal interactions. These diaries were crucial for track-
ing evolving dynamics and documenting the longitudinal 
progression of the intervention. 

• Interviews and informal conversations: Structured and semi-
structured interviews were conducted with 79 participants 
(some multiple times), including children, volunteers, camp 
administrators, and university partners. Due to the involve-
ment of different researchers over the years, it is difficult 
to provide an exact count of interviews conducted. These 
interviews explored various topics, including the operation 
of the computer club, daily cultural and social dynamics, and 
participants’ engagement with technology in spaces such 
as hackerspaces. Additionally, informal conversations often 
provided nuanced insights, offering a deeper understanding 
of participants’ experiences, particularly their use of technol-
ogy, social media, and the challenges of isolation within the 
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refugee camps. Structured interviews followed a consistent 
question set to ensure comparability, while semi-structured 
interviews allowed for a more open-ended exploration of 
participants’ perspectives [24]. 

• Visual data: More than 2000 photographs and videos cap-
tured the environment, activities with the children, and in-
teractions within the camps. These images were used both 
as data for analysis and to provide visual context for under-
standing the camps’ conditions. 

This rich dataset enabled us to gain in-depth insights into the 
everyday lives of camp residents, their engagement with the com-
puter clubs, and the broader social and political environment. De-
spite communication challenges and the difficulties of conducting 
interviews in such a context, the research team succeeded in docu-
menting contextual nuances and fostering iterative insights. The 
workshops training local tutors and reciprocal learning occurring 
through exchanges with German computer clubs served as an addi-
tional data source. 

Data analysis was carried out using qualitative coding meth-
ods to systematically interrogate the rich dataset. We employed 
MaxQDA software to assist in its organization and followed a gen-
eral inductive approach to the analysis [58]. This enabled us to 
distill the large volume of raw data into clear, concise thematic 
categories directly related to our research objectives. The analytical 
process involved three key steps: (a) condensing the material into a 
summary format, allowing us to manage its complexity; (b) estab-
lishing explicit links between the research objectives and emerging 
themes, with a particular focus on how the findings related to 
the fostering of resilience through socio-technical interventions 
in conflict-affected communities; and (c) developing a framework 
for comparing and understanding the diverse experiences and pro-
cesses revealed through the data, providing deeper insights into 
how resilience-building mechanisms operated in the specific con-
text of the refugee camps. 

Through the above process, themes of adaptability and managed 
stability emerged as dominant, which aligns with the ’public of 
erosion’ framework [12]. Further analysis of how this played out 
in the local context led to the emergence of ’adaptive ponds of 
stability’ as a sensitizing concept deriving from Blumer [10] and 
Bowen [14]. Sensitizing concepts provide general reference points 
that guide researchers in identifying patterns and making sense 
of context-specific phenomena. Unlike definitive concepts, which 
impose fixed categories and rigid interpretations, such concepts 
allow for flexibility and adaptability, particularly suited to dynamic 
and unstable contexts such as the Palestinian camps. Thus, we came 
to see how temporary spaces of stability were being intentionally 
created and sustained within an environment shaped by persistent 
instability. 

4.2 Ethical Considerations and Researchers’ 
Positionality 

In conducting this research, we recognized the complexity of the 
socio-political environment in the Palestinian refugee camps, as 
well as the potential power imbalances between us, the external 
research team, and the local community. Given the nature of the 
study, it was crucial to ensure that our research followed strict 

ethical standards while remaining culturally sensitive and respectful 
of the participants’ lived experiences. 

We adhered to the ethical guidelines established by the affiliated 
university, ensuring that all participants were fully informed about 
the study’s objectives, their role, and their right to withdraw at any 
time. Informed consent was obtained from all participants before 
data collection. Additionally, pseudonyms were used for individuals 
and the camp context to protect identities, and confidentiality was 
maintained by securely storing all research data. 

To further ensure ethical integrity, the research team collab-
orated closely with Palestinian gatekeepers and local partners 
throughout the study. These partners played a key role in facil-
itating culturally attuned interactions. 

Researchers also made efforts to mitigate potential biases and 
power imbalances that come with external observation, particularly 
given the political tensions and forced displacements inherent to 
the region. Spending extended periods in the camps allowed us to 
develop a deeper understanding of the participants’ experiences, 
though we remain conscious of the limitations of our position as 
outside observers. By incorporating local partners into the research 
process and reflecting on our positionality, we aimed to minimize 
these limitations and contribute to an accurate representation of 
the community’s perspectives. 

In addition to securing consent and anonymity, we respected 
cultural norms throughout the study. The authors continuously 
sought feedback from local stakeholders to ensure the research 
aligned with the community values. All participant quotes included 
in this paper were carefully translated by trusted local gatekeepers, 
ensuring that quotes and insights were accurately translated from 
Arabic to English without losing cultural nuance. These measures 
helped safeguard participants’ rights and dignity while maintain-
ing research integrity. When studying socio-technical systems and 
political work related to ethnicity, and religion, as is the case in 
Israel-Palestine, it is important to reflect on the authors’ race, ethnic-
ity and religion, and the affinities they might create [36]. They are a 
diverse group of researchers from various fields (Human-Computer 
Interaction, Informatics, Humanities), with varying nationalities 
and backgrounds (from Greece, Brazil, Germany, and of Palestinian 
descent) and religious beliefs (Christian, Muslim, atheist). The expe-
riences on-site allowed the researchers to better understand moti-
vations, values, and behaviors and navigate the field in a culturally 
sensitive manner. 

5 Findings 
As noted above, we use ‘adaptive ponds of stability’ to characterize 
certain moments witnessed within the clubs. The clubs provided 
spaces offering ease and joy for their participants, even while sur-
rounded by a very turbulent environment. This section explores the 
genesis, essence, environmental dynamics, and eventual cessation 
of these clubs, highlighting both partial successes and unanticipated 
outcomes. 

5.1 Genesis 
Initially, the clubs were conceived as part of a broader peace-building 
and integration initiative, leveraging the successful model imple-
mented in Germany. The original aim was to create long-term 
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sustainable spaces that foster enduring social and educational de-
velopment. However, the camps’ unstable environment transformed 
these ambitions. Within this ’tech public of erosion’ [12], the clubs 
shifted from intended permanent spaces to ’adaptive ponds of sta-
bility’. Instead of becoming permanent, sustainable spaces for long-
term education and integration, the clubs evolved into intentional, 
temporary refuges, actively maintained by committed individu-
als who offered children a space for learning, collaboration, and 
moments of normalcy amid the ongoing chaos. While providing 
temporary relief, the clubs also fostered long-term impacts, such as 
inspiring participants to pursue an education in computing or de-
veloping skills that extended beyond the club’s immediate context. 
The club’s resilience hinged on the deliberate, ongoing commitment 
of volunteers and local actors, responding to community needs and 
dedicating to creating meaningful impact. This active local agency 
emphasizes that resilience is a cultivated process, where temporary 
stability arises through intentional stewardship amidst challenging 
conditions. 

As sites of temporary respite and structured activities, the clubs 
contrasted sharply with the chaos of the participants’ everyday 
lives. One participant expressed processing experiences in the club 
session, saying: “I like to write stories in the club about the occupa-
tion, about our difficulties and life here in the camp. Like the one 
about when the boys threw stones at the soldiers”. The relationships 
formed through the clubs extended beyond the workshops them-
selves, creating a support system for the children. As another child 
explained, "When I missed a workshop, the volunteers found out it 
was because my cousin had been killed by the Israelis, and came to 
stand by my home." These comments illustrate how the clubs had 
an unanticipated role in the lives of the children, serving not only as 
spaces for learning but also as places that fostered care and coping. 
Initially, we had hoped the clubs would contribute to long-term 
peace-building and sustainability, but as our involvement deepened, 
it became clear that these ambitions were too optimistic in the face 
of the ongoing instability. Instead, the clubs had a transient but 
meaningful impact by offering spaces or activities where children 
found brief relief and a sense of normalcy amid the turmoil of their 
daily lives. 

The club sessions were run weekly by university volunteers from 
the local university. They used their free time in the afternoons 
to engage children in those activities that fostered collaboration, 
creativity, and digital literacy. As one child commented, "I learned 
cooperation, how to work in a group and divide tasks, and how 
to introduce myself in front of others. I believe this has greatly 
improved my personality." The structured weekly sessions helped 
the children develop new skills and gave them a break from the 
harsh realities of camp life. 

The socio-political environment in the camps, marked by a jux-
taposition of victimhood and valor among the residents, played a 
significant role in shaping the need for these spaces. Living con-
ditions in the camp were dire, characterized by resource scarcity, 
and frequent exposure to conflict and violence. One vivid example 
of this contrast occurred during a field trip near Am’ari, when re-
searchers and volunteers heard gunfire in the background, while 
the children inside the clubs worked on their projects in relative 
calm. External ‘pollutants’ sometimes disrupted the clubs’ oper-
ations. At times, the clubs had to cancel sessions due to clashes 

Figure 3: Impressions of neighborhoods in Am’ari refugee 
camp 

between Palestinian youth and the Israeli military or due to col-
lective punishment through the demolition of a home in the camp, 
demonstrating the constant unpredictability of life in the camps. 

Another notable instance involved children designing and build-
ing a bench from plastic bottles, old palettes, and car tires during 
an upcycling design workshop series [66]. “You should feel like 
sitting comfortably at the beach, with a lot of space. We cannot go 
there.”, a participant stated. The camps are cramped, with densely 
packed buildings. The children’s families come from regions along 
the Mediterranean coast, which they are barred from visiting due to 
their refugee status and lack of necessary visas. The growing num-
ber of children eager to join the workshops reflected their desire for 
a break from their daily struggles. Volunteers frequently reported 
difficulties in starting the sessions due to the children’s excitement, 
underscoring the positive, joyful atmosphere that the clubs fostered. 
The children’s enthusiasm and the volunteers’ dedication played 
crucial roles in forming these ponds. The regular attendance, en-
gagement in activities, and the creation of a supportive community 
were all driven by the participants themselves. 

Inspecting the above findings, it can be seen that the computer 
clubs did not simply emerge as temporary safe spaces in an un-
predictable environment. Instead, they became sites of managed 
resilience, heavily reliant on the commitment and ongoing dedi-
cation of volunteers. Volunteers constantly adapted resources and 
activities to sustain engagement. Thus, resilience here was a man-
aged process rather than a passive, serendipitous occurrence. This 
managed stability was particularly visible when individuals took 
ownership of the clubs, replenishing resources and ensuring con-
tinuity amid external pressures. For instance, several volunteers 
provided logistical support and organized consistent programming 
activities, thereby maintaining the clubs’ presence in the children’s 
lives. 

5.2 Essence 
The special atmosphere of the computer clubs stemmed from their 
role as playful, hands-on environments that insulated children from 
their daily struggles in the camp. At their heart, these clubs served 
as more than just educational hubs; they became social sanctuar-
ies that provided children with both emotional relief and creative 
expression in an otherwise tumultuous environment. Like a pond 
filtering out impurities, the club offered all stakeholders (volunteers 
and children alike) opportunity for social moments, which would 
otherwise not occur in their individual environments (inside vs. 
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outside camp), such as birthday celebrations and small gatherings. 
A volunteer noted, "Kids became friends by participating in the 
club. We were also invited to their family meetups or lunches to 
talk about the computer club.” This ongoing dedication provided 
the foundation for resilience, transforming the clubs into spaces 
where temporary relief could evolve into lasting influences on the 
participants’ lives. The volunteers’ commitment and sense of re-
sponsibility continually helped to restore the special atmosphere 
and “refill the pond”. A volunteer said, "I find teaching entertaining, 
but I think it is also fun for the children." The clubs transformed 
into more than just places to learn about computers; they became 
a social hub, a place where children could interact, relax, and bond 
with their peers in ways they could not in their normal, stressful 
lives. One participant said, "We were waiting for it [the workshop] 
" and that, despite the regular power outage following the sessions, 
they chose to stay at the club and continue playing together in the 
children’s yard. The social fabric of the computer clubs consisted 
of four main groups: the primary stakeholders in the initiative in-
cluding the camps’ community, partners inside the camps, (i.e. the 
NGOs in Jalazone and Am’ari where club sessions were hosted), 
project partners from the Palestinian university, and the student 
volunteers. Each group played a critical role in sustaining the clubs, 
contributing to their vitality and resilience. 

The camps’ communities, balancing a dual identity of victimhood 
and valor, sought to highlight their plight to the outside world. One 
informant explained, 

Living in a camp means being forced from your home 
and living in a place with many basic needs missing. 
This creates a sense that people outside should help, 
and feelings of dependence. Most refugees dream of 
escaping the camp’s poverty and oppression, but the 
camp becomes their identity, defining their struggle. 

To cope with these dire conditions and the lack of internal re-
sources, camp residents often sought external advocacy by engaging 
prominent artists and international politicians to draw attention to 
their struggles. Another informant commented, “Inside PA, employ-
ees with a refugee background never get higher decision-making 
positions. Since they are not included, the society sees it as a dan-
gerous place they should not go”. These conditions made the clubs 
even more valuable, as they provided children with a brief escape 
from the stigmatization and exclusion they faced daily. 

The partnerships within the associations that housed the clubs in 
the two camps were critical in establishing trust between the exter-
nal researchers and the camp residents. However, this trust was not 
easily built. Initially, there was skepticism in Am’ari from both sides: 
volunteers were frustrated by the perceived lack of commitment 
from the NGO administrator in the camp, while the administrator 
doubted the volunteers’ intentions: “I think she only comes to take 
selfies”. These toxic perceptions threatened the project’s stability 
but were eventually resolved through open dialogue between the 
German researchers and a student volunteer, leading to a deeper 
partnership. This collaborative effort led to tangible improvements 
in the club’s environment, such as contributions for refreshments, 
technology upgrades, and space renovation, all of which enhanced 
the children’s experience. 

The role of the Palestinian university was essential in disman-
tling stereotypes and fostering solidarity between university stu-
dents and camp residents. Volunteers from the university were able 
to immerse themselves in the camps’ dynamics, fostering a sense of 
social responsibility and deeper empathy among the participants. 
The university’s involvement also provided a structured framework, 
ensuring that the activities were aligned with educational objec-
tives and community service requirements of the various study 
programs. Despite the hurdles faced, the student volunteers demon-
strated resilience and commitment to the children, embodying a 
shared rhetoric of the Palestinian struggle. Their efforts acted as a 
‘purifying force’, counteracting the ‘pollutants’ of skepticism and 
mistrust that initially existed between different stakeholders. 

Throughout the project, we emphasized to our partners — volun-
teers, community members, and the university — that the initiative 
was theirs to own and sustain. Our role was to support their ef-
forts and facilitate their autonomy. This approach empowered the 
local community, giving them a sense of ownership and responsi-
bility for the project’s continuity. However, this collective effort 
was not without its challenges, as the clubs faced ongoing obstacles 
related to resource limitations and differing perspectives among 
stakeholders. Despite these challenges, the clubs fostered a sup-
portive network that enabled them to operate successfully, at least 
temporarily. 

The creative hands-on nature of the workshops — featuring 
activities like coding video games, 3D printing toys, and practical 
circuit system games — became central to the club’s essence. These 
activities served as a filtration system, removing the pollutants 
of daily hardships, and provided children with a sense of joy and 
empowerment. One child recalled, “I remember once the volunteers 
asked us to complete a task for the first time, and I felt like a 
hero because I was the first to finish it.” Personal stories from the 
children further highlight the impact of these spaces. Two sisters 
who participated in the club at the age of 10 shared, "Usually people 
think that she’s a shy person, but such workshops changed her 
to be more social. Also, it affected my grades in school", with one 
explaining how she was able to complete extra tasks assigned by 
her technology teacher. 

Figure 4: Workshop with simple electronics kits in Am’ari 
camp 
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For some children, the clubs provided their first exposure to 
computers and other digital technology. The excitement of meeting 
university students for the first time and learning about circuits and 
video game design opened up new worlds for them. Some children 
expressed a newfound interest in pursuing computer science at the 
university level. "I want to learn IT and work with computers at the 
university", said one child, reflecting the transformative potential 
of the clubs. 

Creativity and self-expression were also encouraged. When asked 
about the difference between the school and the volunteers’ ap-
proach in the workshop, one participant stated, "In school, there 
are a lot of rules and everyone works to be the best, but here we 
all work and learn together.” Another noted, “In the technology 
class at school, there’s no creativity; we just learn things in theory. 
In the computer club, we think creatively and learn new things". 
In a workshop on sustainable crafting, children from both camps 
exchanged ideas remotely about their environment and projects. 
They filmed and sent short videos to one another, fostering dialogue 
and offering a glimpse beyond their confined surroundings. This 
interaction, along with their exposure to university volunteers from 
different backgrounds, broadened the children’s worldview. Like a 
pond ecosystem absorbing and transforming external inputs, one 
participant noted, "I learned that not everyone who doesn’t speak 
Arabic is Israeli, which opens your mind to different cultures." The 
‘pollutant’ of social norms initially affected some participants. One 
stated, "Coming from a closed society, it was my first time interact-
ing with boys outside of my family members, so I was shy in the 
beginning, but I changed after a while.” 

Some participants found opportunities to apply the skills they 
acquired in meaningful ways, making some positive contributions 
to their personal journeys and potentially impacting community 
dynamics. "You showed me a different aspect of computer science", 
said a volunteer to a local coordinator. Illustrative examples in-
clude a volunteer who had been involved in the club, and later 
led a week-long workshop for UNRWA, engaging 200 children in 
activities similar to those conducted at the club, such as Scratch 
programming and crafting. Another volunteer traveled to Germany, 
where she learned to operate a CO2 laser cutting machine at the 
university Fab Lab, learning about digital fabrication. Upon return-
ing to Palestine, she transferred those skills into her own business 
focused on designing, producing, and distributing artisanal and 
promotional products. She invested in a CO2 laser cutting machine 
to manufacture these items, illustrating how skills gained in the 
clubs were applied beyond the immediate context of the camps. 

While the ponds provided valuable respite, they were not im-
mune to the harsh realities of their environment. Just as a pond 
can be affected by external pollutants, these spaces faced disrup-
tions from ongoing conflict, resource scarcity, and social tensions. 
These "pollutants" occasionally seeped into the clubs, temporar-
ily clouding the clarity and calm they sought to maintain. The 
challenges were not limited to external pollutants but also arose 
through internal imbalances. For instance, the growing number of 
excited children eager to participate in the activities often made it 
difficult to maintain focus during the sessions. When asked about 
his favorite thing in the club, one child said, "I like entertaining 
myself by playing games" but continued “When the work starts, 
everyone is still talking and I don’t like that. I want to concentrate, 

which means everyone should be quiet so I can hear.” Volunteers 
noticed that many children attended the clubs for social interaction. 
One volunteer recalled, “Kids do not come to learn, but to play and 
socialize”. 

5.3 Environmental dynamics 
The success and impact of the computer clubs as adaptive ponds 
of stability cannot be fully understood without exploring the envi-
ronmental dynamics that shaped their operation. Several factors, 
including the network of people involved, the clubs’ structural orga-
nization, and the external socio-political pressures, contributed to 
both their temporary success and decline. Despite facing logistical 
challenges such as language barriers between researchers and local 
parties, competition among volunteers, and financial constraints, 
the clubs generally held regular sessions. Each session represented a 
collective effort to reestablish stability, embodying resilience as the 
volunteers worked to create meaningful experiences under shifting 
conditions. This resilience exhibited not only a determination to 
preserve stability but also in a sustained commitment that enabled 
long-term impacts on participants’ learning and personal growth. 

The workshops were led primarily by volunteers from the Pales-
tinian University, some of whom had a refugee background them-
selves. However, the challenges they faced were far from trivial. 
The most significant hurdles related to funding, mobility, and safety. 
Volunteers often found it difficult to cover the transportation costs 
to and from the camps. A local project coordinator remarked, “Usu-
ally, students don’t go to refugee camps because it is considered a 
dangerous place. So if they can, they will avoid the camps.” Secu-
rity concerns were a constant, with volunteers having to navigate 
military checkpoints and, at times, leave the camps due to clashes 
between Palestinian youth and IDF. This challenge can be seen to 
extend to traveling in the West Bank in general. Some volunteers 
lived in villages in Area C, creating a potential for encountering 
closed checkpoints or other issues like random checks and traffic 
jams. During one session, the workshop had to abruptly end due to 
an outbreak of violence nearby. Safety concerns were beyond the 
control of the volunteers and could not be directly addressed, but 
the club adapted by integrating these challenges into its operations, 
rescheduling or adjusting sessions as needed. One could say that the 
general stance of the volunteers was to always expect unexpected 
disruptive events. 

Regardless of these challenges, many volunteers demonstrated 
a deep commitment to the project. After the closure of one of 
the clubs, one volunteer said “I did not get anything for working 
there, I just loved the work. I think they should re-open, it is a big 
thing, teaching the kids.” This dedication is further reflected in the 
structured approach that volunteers adopted for each session. The 
workshops typically lasted around 1.5 hours, starting with a few 
minutes to allow the children to settle at their workstations and 
play a few games before diving into the more focused activities. A 
volunteer explained, "The kids are difficult to control, they are just 
kids. . . But maybe their tough life experiences make them harder to 
manage." Certain aspects of this can be seen to reflect the need for 
continuous adaptation from volunteers and community members 
despite limited resources discussed in Boulus-Rødje and Bjørn [12]. 
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The children consistently viewed the clubs as both social and 
educational spaces, where they could learn new skills and interact 
with peers in a safe and engaging environment. The combination of 
play, and learning about technology created an atmosphere that en-
couraged exploration and curiosity. The engagement of volunteers, 
on the other hand, evolved, reflecting a growing sense of ownership 
and a willingness to adapt to the shifting needs of the participants. 
Volunteers increasingly developed new ways to connect with the 
children and keep them engaged. However, their motivation shifted 
over the years. While reimbursements for commuting, as well as 
credit for community service hours for their studies were initially 
available from the University, after 2016 this support dried up. The 
volunteers then began to reorganize by recruiting new members 
through the university and also reaching out to other volunteer 
communities like traditional dance clubs or relief organizations. 
Their deepening commitment was evident in their ability to modify 
activities and adjust to the children’s emotional and behavioral 
responses, creating a flexible learning environment that remained 
responsive to the volatile surrounding context. 

The clubs also became a resource for building emotional and 
social resilience. Children used creative outlets like 3D printing and 
Scratch programming to design things such as 3D models of a truck 
carrying a rocket or a Scratch game where the controllable charac-
ter threw rocks at a tank. These creations reflected the children’s 
efforts to process and make sense of the tumultuous environment 
in which they lived through their engagement with technology. As 
they built stronger relationships with volunteers and peers, these 
social bonds provided a support network, helping them navigate 
the challenges they faced. Over time, the clubs fostered not only 
individual resilience but also collective strength, offering a vital 
space for personal growth and coping with adversity. 

Despite everything, the clubs remained committed to offering the 
same core activities until the end of the study. While the volunteer 
group changed over time, with new members joining and others 
leaving, the workshops maintained a consistent focus. Analysis of 
participant engagement revealed sustained involvement in the com-
puter clubs, with most children attending regularly for the full two-
year program. This occurred despite occasional fluctuations due to 
local circumstances, such as family commitments, political tensions, 
or temporary absences. The longevity of engagement and subse-
quent career paths of several participants—including those who 
pursued higher education in computer science or launched tech-
related businesses—underscore the clubs’ lasting impact. While 
quantitative metrics were not the focus of this qualitative study, the 
observed patterns of attendance and narratives from participants 
testify to the clubs’ positive reception and potential impact. Limited 
resources, however, constrained the capacity to monitor progress 
after participants’ involvement in the clubs had ended. 

5.4 Dry Out and Refill 
Like natural ponds occasionally dry up under certain conditions, 
the computer clubs in the Palestinian camps mirrored this cycle 
of fluctuation. They provided moments of stability and respite, 
yet, echoing Boulus-Rødje and Bjørn [12], were equally subject 
to external pressures that caused them to "dry out." These exter-
nal pressures acted as pollutants, threatening the stability of these 

adaptive spaces. The clubs depended on the persistent efforts of 
volunteers who navigated cycles of resource scarcity, security chal-
lenges, and community dynamics to revive the clubs after each 
cessation. Like ponds refilling through rain, the club at the Am’ari 
camp was repeatedly revived, showcasing the resilience of the com-
munity and the ongoing efforts to provide this vital space amidst 
instability. Cycles of cessation and revival occurred three times 
in Am’ari, in 2016, 2018, and 2020 (see Fig.1). These efforts to re-
establish the sessions relied on a growing network of stakeholders, 
including new and returning volunteers, the local university, lo-
cal partners, and organizations providing space. A coordinator in 
Am’ari remarked, “They believed in us. They were proud of the 
project.” Adaptations made to revive the clubs included attempts to 
improve the technology used and refining the volunteer selection 
process to ensure genuine interest and experience. Responsibility 
for and ownership of the project was passed to the volunteers, away 
from the researchers. An open conversation with the NGO coordi-
nator in the camp also clarified that our primary role as external 
collaborators was to support the local community in developing an 
autonomous model, utilizing local resources, and building up local 
capacities to ensure continuity and self-financing capabilities. 

Sadly, in the case of the Jalazone camp, communication with 
local partners was lost and never restored, so it remains uncer-
tain whether the club continued, adapted, or dried up entirely. The 
cessation appeared to result from conflicts between the club’s co-
ordination and the association providing the space, linked to the 
camp’s popular committee and internal community disputes. One 
local coordinator said, “In Jalazone we had the wrong partners. You 
need to involve the stakeholders.” 

The political landscape of the camps often influenced the clubs’ 
social dynamics. Participation was frequently limited to children 
from certain political factions. For example, most participants in 
Am’ari came from Fatah families due to the Fatah-aligned manage-
ment of the NGO partner. One facilitator noted the lack of diversity, 
saying, "It’s always children from (t)his family", highlighting the 
challenge of engaging a broader community. We have already seen 
how efforts to create mixed-gender sessions and unite children from 
different political backgrounds faced resistance due to prevailing 
societal norms and political tensions. 

Outside of these political issues, financial constraints were a 
primary issue, such as the volunteers finding it difficult to continue 
due to a lack of funds for transportation. External safety concerns 
exacerbated the situation, but interpersonal conflicts among stake-
holders also strained operations. These internal tensions acted as 
corrosive agents, undermining the clubs’ stability. For example, 
disputes over power, hierarchy, and personal recognition led to 
reduced morale among volunteers. One child participant recalled: 
"Once, they [volunteers] had a problem between them and had 
to cancel the session.” At times, a volunteer’s contribution was 
overshadowed by another’s desire for control, leading to friction 
within the group. A notable example involved a volunteer deleting 
a colleague’s announcement from the club’s Facebook group, fol-
lowed by a private message stating: “Coordination is none of your 
business”. 

Resource limitations also played a significant role in the decline 
of the clubs, acting as a slow-acting pollutant, gradually under-
mining the clubs’ ability to function effectively. After one of the 
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closures, a few volunteers continued leading sessions for an addi-
tional three months. One stated, “We like this project, we have been 
involved from the start, and we want it to continue.” However, with-
out financial support for transportation or formal recognition for 
their work, maintaining this commitment became increasingly diffi-
cult. Regarding the technological infrastructure, the initial setup of 
servers and thin clients in Am’ari was no longer functional after one 
server broke down, and the operating system on the second server 
was erased. Attempts to reinstall the system were hampered by a 
lack of drivers for Windows 10 and security risks with Windows 
XP. When it was suggested to switch to Linux, the volunteers hesi-
tated, noting, “We only learn about Windows servers at university, 
no one knows Linux around here”. In 2017, the thin clients were 
replaced with Raspberry Pi 3 systems running Linux. Interestingly, 
the children adapted to this new setup with ease, highlighting their 
adaptability and eagerness to learn. 

Environmental pressures continued to pose significant chal-
lenges and a visit in 2018 revealed that several computers were 
missing or malfunctioning, which further disrupted club activities. 
Security risks, including the risk of arrest and violence, never dis-
appeared. One volunteer recounted an incident in Am’ari, where 
camp youth attacked the group, leaving one volunteer injured. Al-
though these attacks stopped after discussions with camp elders, 
the fear remained, adding to the already difficult environment in 
which the volunteers operated. As a volunteer remarked, "Some 
[students] rather go clean streets for community service hours than 
go inside a camp". 

The camps’ economies, heavily reliant on external aid, posed 
challenges as well. While international NGOs provided essential ser-
vices and funding for initiatives like libraries and children’s centers, 
this reliance fostered a sense of dependency. A prevalent mindset 
was to seek out new initiatives to secure fresh funding rather than 
focusing on sustaining existing projects. This was reflected in a 
comment from a teacher to a Palestinian student volunteer: "Make 
them bring their money to us." Once external funding for the com-
puter clubs dried up, interest in sustaining the project waned, and 
attention shifted to other ventures that promised fresh partnerships 
and visibility. 

6 Discussion 
In the above findings, we have seen how the ponds emerged as 
temporary sanctuaries amidst ongoing instability, that could offer 
children brief moments of normalcy and learning. These spaces 
were actively constructed and maintained through the dedication 
of volunteers, particularly university students. Key characteristics 
of these ponds included their ability to provide emotional relief, 
creative expression, and social interaction for children in an other-
wise tumultuous environment. They served as playful, hands-on 
environments that insulated children from daily struggles. Several 
factors shaped these adaptive spaces. The socio-political context 
of the camps, marked by resource scarcity and frequent conflict, 
heightened the need for such refuges. The commitment of volun-
teers, support from local NGOs, and partnerships with universities 
were crucial in sustaining the clubs. Children’s enthusiasm and ac-
tive participation also played a vital role in shaping them. However, 
the ponds of stability faced significant limitations. They operated in 

highly unstable environments and were frequently interrupted by 
conflicts and resource constraints. Initially conceived as long-term 
peace-building initiatives, they evolved into temporary interven-
tions due to the persistent regional crisis. Their sustainability was 
complex. While they provided temporary relief and fostered long-
term impacts like inspiring educational pursuits, their continuity 
relied heavily on ongoing volunteer efforts and community support. 
The clubs’ resilience was not passive but actively managed, requir-
ing constant adaptation to changing circumstances. They therefore 
demonstrate the power of intentional, community-driven initiatives 
to create meaningful impact amidst adversity. Their cyclical nature 
underscores the managed aspect of such ponds. Rather than drying 
out solely due to external pressures, they often ceased operations 
when dedicated individuals were no longer able to sustain them or 
when resources were exhausted. Conversely, the clubs were revived 
when individuals with renewed commitment and fresh resources 
emerged, exemplifying how resilience in this context is not purely 
circumstantial but managed through human effort. This agency-
driven perspective highlights that resilience, in these ponds, relies 
on the presence of key individuals who have both the will and 
capacity to re-establish such temporary sanctuaries. 

In this section, we take a slight step back to reflect on the evolu-
tion of our initial ambitions for the computer clubs as sustainable, 
resilient, peace-building initiatives, into ’adaptive ponds of stability’ 
— temporary spaces offering moments of joy and routine amidst 
the chaos of camp life. Drawing on the notion of ’tech public of ero-
sion’ [12], we see such clubs to be adaptive socio-technical spaces 
that continuously respond to external pressures and socio-political 
constraints, transforming into "publics" that emerge within the 
instability of the refugee camps. Our experience provides insights 
into the challenges of implementing socio-technical interventions 
in conflict-affected regions, connecting our findings with existing 
literature on sustainability, resilience, and ICT4D. By detailing the 
genesis, essence, dynamics, and drying out phases of the ponds, 
we contribute new insights to the existing discourse on resilience 
and sustainability in ICT4D, offering a deeper understanding of 
the complexities of designing interventions in persistently unstable 
zones. Below, we explore several key themes that emerged during 
our project, namely resilience and coping mechanisms, the signifi-
cance of ’adaptive ponds of stability,’ the importance of building 
local capacities, the necessity of adaptability, and implications for 
future action-oriented research in crisis regions. 

6.1 Resilience in Crisis: Building Coping 
Mechanisms through Community 
Engagement 

The resilience potential demonstrated by the communities in the 
Palestinian refugee camps aligns with themes in existing research 
on sustainability and resilience in crisis contexts [15, 18, 35]. In 
line with ’tech public of erosion’, we see the computer clubs as 
entities that must continuously adapt to resource erosion, socio-
political challenges, and infrastructural gaps, reflecting resilience 
as an ongoing negotiation rather than a final outcome. The clubs 
became publics within the camp environment where technical and 
soft skills, social cohesion, and temporary stability could emerge. 
Participants’ accounts revealed that these clubs acted as adaptive 
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refuges, spaces that provided coping mechanisms and meaningful 
respite within the otherwise unstable camp environment. 

By examining the cycles of creation, operation, and dissolution 
of such ponds, we have developed a nuanced understanding of the 
fragile balance between external support and local agency in con-
flict zones. By shifting the focus from immediate relief to capacity-
building, our findings highlight the importance of understanding 
and addressing the ongoing socio-political dynamics in the West 
Bank of the OPT. This approach resonates with the principles of sus-
tainable HCI, advocating for solutions that empower local commu-
nities and contribute to building long-term resilience [4, 8, 31, 51]. 

However, unlike resilience efforts in contexts marked by spon-
taneous crises, the entrenched nature of the Palestinian conflict 
demands a deeply embedded approach, one that addresses socio-
political complexities in ways the traditional resilience literature 
often overlooks. The computer clubs, though temporary and not 
achieving sustainability, demonstrate the potential for resilience 
within this system through the community’s ongoing efforts to 
adapt and sustain the clubs despite external pressures. This also 
reflects findings from Boulus-Rødje et al. [13] on the inherent 
socio-political entanglements in technical interventions within con-
flict zones, underscoring how political dynamics can both enable 
and inhibit resilience efforts. Am’ari’s partial success underlines 
the importance of such managed spaces, where resilience is cul-
tivated through active community efforts and shows how crucial 
community-building and aligning stakeholders are for sustaining 
adaptive stability. In this sense, volunteers adapted to personal 
crises, offering solidarity and emotional support when a participant 
faced a personal tragedy. This illustrates how the clubs could offer 
both learning and emotional relief in times of trauma. Conversely, 
in Jalazone, where partnerships were less robust, the initiative 
faltered, illustrating the fragility of these adaptive spaces within 
the ’tech public of erosion’. This further aligns with Meurer et al 
[35] and Simpson [51], who emphasize the importance of social 
infrastructure and capital in sustainable ICT interventions. 

While the ’tech public of erosion’ concept [12] aptly describes 
the broader context of infrastructural instability in the camps, the 
concept of ‘adaptive ponds of stability’ deepens this framework by 
examining how resilience is actively maintained, albeit temporar-
ily, through individual dedication and managed effort. Unlike the 
broader erosion that challenges infrastructural continuity, adaptive 
ponds of stability hinge on agency: the conscious, sustained efforts 
of volunteers and community members to bring consistency and cre-
ate conditions of temporary stability. In this way, the ponds are not 
merely passive spaces but managed resources that reflect both the 
potential and the limitations of localized resilience efforts in conflict-
affected areas. This perspective underscores human agency in the 
face of systemic instability, differentiating it from the unintentional, 
ambient erosion described in the broader tech public framework. 
Further, aligning with Sharma et al. [50], our approach to design-
ing ’adaptive ponds of stability’ reflects post-growth principles by 
promoting sustainable resilience in resource-constrained environ-
ments. Rather than aiming for expansive scalability, we focus on 
meeting immediate, community-defined needs, fostering a model 
of resilience grounded in local engagement and capacity-building. 
This post-growth perspective reinforces our findings that resilience 
within these clubs thrives when designed around the community’s 

own goals and resources, offering a counter-narrative to traditional 
growth-focused HCI interventions. In parallel to Karusala et al. 
[27], the adaptive ’ponds of stability’ fostered by our computer 
clubs in Palestinian camps can be seen as collective spaces where 
resilience emerges not solely from individual adaptability but from 
community and structural assets. Karusala et al. [27] highlight that 
assets like social ties and institutional support are often unevenly 
distributed, complicating the sustainability of resilience efforts. Sim-
ilarly, Vyas and Dillahunt’s strength-based approach with low SES 
communities reveals resilience as a social, care-oriented process 
deeply rooted in shared resources and social networks [62]. This 
approach, which emphasizes community strengths over individual 
deficits, complements our findings by illustrating that community 
assets, such as volunteer commitment and local partnerships, sup-
port these adaptive spaces but remain vulnerable to uneven resource 
distribution and stakeholder burnout. 

Our findings advocate for a paradigm shift toward resilience, 
recognizing the inherent limitations of pursuing sustainability in 
difficult conditions. The repeated breakdowns underscore the infea-
sibility of achieving sustainability, but the community and capacity-
building aspects, along with the temporary stability provided by the 
computer clubs, suggest reasons to persist despite future interrup-
tions. However, it is important to acknowledge that true resilience 
was not fully realized; instead, the system showed signs of potential 
resilience, as evidenced by the repeated attempts to rebuild the 
clubs. This deeper insight into the resilience-building process, from 
initial implementation to eventual cessation, enriches the existing 
literature by illustrating the complex dynamics at play in such inter-
ventions. An approach that raises the potential for resilience empha-
sizes interventions that are both responsive and deeply rooted in 
the local context [6, 7], addressing the socio-political complexities 
unique to prolonged crises like the Palestinian conflict. This focus 
on resilience underscores the importance of adaptable, short-term 
goals that contribute to long-term resilience in socio-politically 
unstable environments. 

6.2 The Role of ’Adaptive Ponds of Stability’ in 
Fostering Resilience 

The sensitizing concept of ’adaptive ponds of stability’ encapsu-
lates the essence of the computer clubs as temporary yet impactful 
adaptive spaces in the refugee camps. The clubs provided settings 
essential for learning and personal growth, allowing participants to 
momentarily escape external challenges and engage in supportive 
and playful learning environments that fostered short-term stability 
and empowerment. Through the lens of ’tech public of erosion’, the 
clubs can also be seen to embody publics where transient stability 
emerges not from permanence but from the continual adaptation to 
shifting resources and political pressures [12]. This resonates with 
resilience frameworks in the crisis informatics literature, where 
adaptability and coping mechanisms are seen as key to fostering 
resilience within social systems [9]. By enabling participants to de-
velop skills and engage in supportive social interactions, the clubs 
empowered individuals and fostered both individual and commu-
nity resilience, even though this resilience remained constrained 
by broader socio-political instability. This aligns with the notion 
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of design and decline within emerging infrastructures, where in-
terventions must balance building up with the reality of potential 
breakdowns[53]. The clubs’ adaptive stability, despite limited in-
frastructure and resource depletion, shows how even temporary, 
localized interventions can foster resilience, enhancing participants’ 
ability to cope with the persistent external pressures in their envi-
ronment. 

By equipping participants with digital literacy and problem-
solving skills, initiatives like computer clubs can empower individ-
uals to become agents of change within their communities. The 
skills and experience gained can lead to innovative solutions and 
economic opportunities, as evidenced by participants starting their 
own technology-related ventures, planning on going to university 
or engaging in further teaching projects. While the direct connec-
tion between the program and subsequent impacts could not be 
definitively established, it suggests potential influence. Examples 
include children developing an interest in pursuing higher educa-
tion in informatics, while volunteers applied the skills they gained 
in the computer club to later lead workshops, engage in business 
opportunities, and pursue entrepreneurial ventures. Lorenz [31] 
highlighted the adaptive and coping capacities of social systems, 
and our findings resonate with this by showing how the clubs 
enabled participants to develop resilience. Understanding the dy-
namics of these ponds adds to the literature by showing how even 
temporary, localized interventions can have ripple effects that ex-
tend beyond their immediate impact, fostering both individual and 
community resilience in subtle, yet significant ways. The clubs’ 
ability to provide temporary stability and foster personal and com-
munity development aligns with the transformative potential of 
community-based interventions discussed by Arnall [7] and Young 
and Ismail [71]. Despite their transient nature, these "ponds" em-
phasize the need for resilience-focused approaches to maintain 
beneficial environments amidst recurring disruptions. By creating a 
space where participants can develop new skills and strengthen so-
cial connections, even temporary interventions can lead to positive 
and, at times, lasting impacts. 

While deeply rooted in the socio-political and cultural contexts 
of the studied camps, the ‘adaptive ponds of stability’ framework 
holds potential for broader application in other conflict-affected 
regions. The concept’s flexibility as a sensitizing tool allows it to 
adapt to varying local conditions, emphasizing the necessity of 
tailoring interventions to the specific needs and dynamics of differ-
ent communities. Successes observed in Am’ari, driven by strong 
community-building and stakeholder alignment, highlight princi-
ples that could inform similar initiatives elsewhere. Conversely, 
challenges in Jalazone underscore the importance of investing in 
robust social infrastructure with an alignment of all stakeholders to 
support such interventions. These insights suggest that scaling up 
the model would require not only an understanding of local socio-
political dynamics but also a commitment to fostering meaningful, 
collaborative partnerships. As such, the framework provides a repli-
cable foundation for resilience-building, particularly in settings 
where instability persists, provided its implementation is grounded 
in local agency and adaptable design. 

6.3 Building Local Capacities and Social Capital 
for Resilience 

Enhancing local capacities and fostering social capital was essen-
tial in developing the clubs as adaptive spaces within the refugee 
camps. The ’tech public of erosion’ framework highlights how 
socio-technical initiatives in conflict zones need to integrate lo-
cal capacities to withstand the persistent erosion of resources and 
infrastructures. By fostering agency and collaboration among lo-
cal stakeholders, our project adhered to holistic intervention prin-
ciples that advocate for comprehensive, context-sensitive strate-
gies [17]. It particularly aligned with broader resilience-building 
principles by recognizing that enduring socio-political dynamics 
in conflict-affected regions like Palestine require solutions that 
empower communities to act autonomously within external con-
straints [9, 12, 13, 53]. 

A multi-stakeholder engagement, including local community 
members, university partners, and international researchers, was vi-
tal in establishing a resilient support network capable of sustaining 
the project. Work by Bjørn and Boulus-Rødje [9] on ’infrastructural 
inaccessibility’ among tech entrepreneurs in Palestine emphasized 
the need to engage local agents to create socio-technical systems 
that navigate restricted infrastructures and political boundaries. 
Without this collaboration, initiatives will struggle to progress, as 
evidenced by Jalazone’s failure to sustain the club due to a lack of 
robust social infrastructure. The club’s success in Am’ari, on the 
other hand, demonstrates how social capital and local collabora-
tion can enhance resilience in the face of persistent disruptions, 
echoing insights from sustainable ICT interventions that emphasize 
community engagement and local agency [8, 15, 18, 23, 51]. 

The project, through its repeated failures (mainly the recurrent 
closures of the computer clubs) and small successes (referred to 
here as adaptive ponds of stability), demonstrated that building 
social capital within the community can create a more supportive 
environment, enhancing the resilience of both the community and 
the project itself. Episodes of active engagement and empowerment 
of community members led to a sense of ownership and respon-
sibility. This focus on capacity building for long-term impact was 
evident as local participants gained not only technical skills but also 
leadership and collaboration abilities. Volunteers reflected on how 
their involvement broadened their understanding of and beyond 
computer science, while children developed key interpersonal skills, 
such as cooperation and self-presentation, all contributing to their 
personal growth and resilience. The clubs had a significant impact 
on both skill development and social integration. Moreover, the 
clubs inspired children to explore new educational possibilities. Vol-
unteers, initially in support roles, progressively took on leadership 
responsibilities, organizing workshops and applying their newly 
acquired skills in professional ventures. This shift from volunteer 
facilitators to leaders highlights the transformative power of the 
clubs in nurturing not only technical skills but also personal devel-
opment, community cohesion, and a sense of ownership. This can 
also be seen to align with the dimensions of sustainability discussed 
by Ali and Bailur [4], particularly the social aspects that emphasize 
engaging local communities and ensuring that interventions and 
their outcomes remain relevant to them. 
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6.4 Adapting with Humility 
As the project evolved, the need for adaptability became ever more 
evident, with the computer clubs transforming from a peace-building 
initiative into ’adaptive ponds of stability’. This transition from 
persuasive to practice-oriented design highlights the necessity of 
listening to and adapting to community needs rather than imposing 
predetermined solutions. It also illustrates how humility in research 
and design requires being willing to adapt goals to community re-
alities, once again resonating with the concept of ’tech public of 
erosion’ [12]. Our experience reinforces the value of creating spaces 
that offer respite and normalcy, even if they do not resolve under-
lying conflicts. It also supports the existing literature by showing 
that improvisation, responsiveness to on-the-ground realities, and 
flexible, adaptable technology are vital for the longevity and im-
pact of development projects [4]. The importance of improvisation 
emerged as the clubs adapted to children’s shifting priorities, with 
an increased focus on social interaction and community building, 
as evidenced by the volunteers’ observations of children becoming 
more social and forming friendships. This adaptive approach is a 
direct reflection of the humility required to embrace adaptive ponds 
of stability as a satisfactory outcome of interventions, regardless of 
any original, more ambitious goals. 

In view of the above, we argue here for the significance of hu-
mility in HCI research and design, recognizing that technology’s 
impact often deviates from initial visions. The concept of ponds 
itself embodies this humility, acknowledging that in the face of over-
whelming challenges, even small, temporary successes are valuable. 
By linking humility to the recognition and nurturing of these ponds, 
our research adds a new dimension to the discourse on sustain-
able and resilient ICT interventions, emphasizing that humility is 
not just a methodological stance but a practical necessity in the 
face of complex, evolving crises. The project’s shift from fostering 
peace in a conflict-ridden region to a more grounded, community-
focused initiative underscores this need for humility. It also reflects 
a willingness to embrace humble research and design objectives, 
emphasizing the value of working with, rather than for, communi-
ties. As HCI increasingly embraces user-centered approaches, our 
findings highlight the necessity for researchers and designers to 
understand users’ needs, perspectives, and contexts rather than 
imposing their own assumptions. This approach aligns with Vin-
devogel [61], who stresses the importance of understanding local 
contexts and fostering collaborative, empathetic relationships with 
community members. 

The ’tech public of erosion’ framework emphasizes that commu-
nities in conflict-affected areas develop resilience by continually 
adapting to erosion, responding not with rigid solutions but with 
flexibility and responsiveness. The computer clubs became not just 
sites of technology and learning but spaces of respite and collective 
engagement, where both participants and volunteers learned to 
navigate political and social barriers. This adaptive stability, framed 
by humility, challenges the “white savior” narrative that can inad-
vertently shape HCI interventions in marginalized communities. By 
centering humility and genuine collaboration, we seek to challenge 
these problematic dynamics, aiming for respectful, context-aware, 
and beneficial interventions. Our experience emphasizes that de-
signers and researchers should listen, adapt, and respond to the 

communities they serve. It highlights the value of creating spaces, 
such as ponds, that, while not solving all problems, offer respite 
from chaos and provide opportunities for learning, enjoyment, and 
ease. 

The lessons from our project prompt a deeper reflection on the 
roles of researchers and designers. They call for a commitment to 
humility, adaptability, and collaboration, ensuring that interven-
tions are not only effective but also genuinely beneficial for the 
communities they aim to serve. This includes rethinking goals such 
as ‘empowering the community’, which can imply that researchers 
or designers hold the power to bestow. Instead, we argue that the 
focus should be on fostering genuine, equitable, and respectful part-
nerships. By consciously addressing the pitfalls of white saviorism, 
we can create more balanced and respectful collaborations in global 
HCI efforts. 

The notion of setting up a technology hub in an area fraught 
with political instability and deep-seated conflict may appear, in 
hindsight, as optimistic and naive. The underlying assumption 
was that such an initiative could bridge divides and serve as a 
beacon of peace. Yet, the complexity of conflicts in regions like the 
OPT demands a more nuanced approach. The naive ambition of 
peacemaking underestimated the socio-political challenges. 

This experience shows that success lies not in lofty, imposed 
goals but in practical, immediate responses to local needs. The clubs, 
though temporary, illustrate a practice-oriented design philosophy 
that underscores adaptability and humility as essential for sustain-
able HCI. By linking humility with resilience, our research suggests 
that designers and researchers should listen and adapt, embrac-
ing adaptive successes like ponds that arise organically through 
community collaboration and agency. 

Our experience also reflects the perspective of sustainability as 
a delicate balance between stability and change [19], supporting 
dynamic approaches that accommodate impermanence and transi-
tion. This further emphasizes the need for flexible, user-centered 
design methodologies in conflict-affected regions. The adaptability 
demonstrated in our project is consistent with the broader litera-
ture on crisis informatics and resilience [23]. Our ability to pivot 
the project’s focus in response to the community’s evolving needs 
reflects this principle. For instance, managing hierarchical issues 
among volunteers or redesigning room layouts and session struc-
tures, which required critical adaptations to keep the club running 
smoothly. However, adaptability was not always feasible due to 
underlying structural factors. Social or political assumptions, for 
example, limited our ability to reach a more diverse range of par-
ticipating children. Additionally, a donor economy mindset that 
favors new partnerships over continuing existing projects further 
hindered sustained adaptability. 

Drawing from the above discussion, we offer several key recom-
mendations for HCI researchers and activists engaged in similar 
initiatives: 

1. Prioritize Resilience Over Sustainability: In conflict zones, 
where long-term sustainability is often unachievable, interventions 
should focus on creating temporary yet meaningful ponds that 
provide relief and support. These are spaces where participants 
can experience moments of normalcy, ease, joy, and constructive 
engagement. 
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2. Engage in Collaborative and Culturally Sensitive Practices: Deep 
collaboration with local communities is essential. Co-creating in-
terventions respectful of local norms, values, and practices ensures 
relevance and acceptance, fostering a sense of ownership and rel-
evance among community members. This approach also helps to 
mitigate the risks of imposing external solutions that may not align 
with local needs or be perceived as culturally insensitive. 

3. Embrace Flexibility and Adaptability: Given the unpredictable 
nature of conflict environments, interventions must be capable of 
adapting to changing circumstances and emerging needs. Flexibility 
also extends to the researchers involved, who must be prepared to 
modify their roles and expectations as the situation evolves. 

4. Build Strong, Localized Partnerships: Strong local partnerships 
are vital for navigating the complexities of conflict zones. Collab-
orating with local organizations, community leaders, and stake-
holders is crucial for gaining insights into the community’s needs, 
navigating complex social and political landscapes, and ensuring 
the intervention’s cultural and practical relevance. These partner-
ships anchor the intervention within the community, supporting 
its continuity and effectiveness. 

5. Focus on Capacity Building for Long-Term Impact: Empowering 
local participants with the skills and knowledge to sustain and adapt 
interventions ensures that the benefits extend beyond the project’s 
duration. Capacity building should include not only technical skills 
related to the intervention but also leadership, project management, 
and problem-solving abilities. 

6. Approach with Humility and Realistic Expectations: Interven-
tions should be approached with humility, recognizing the limi-
tations of external actors and the complexity of the local context. 
Researchers and activists must avoid the "white savior" mentality; 
instead, they should support local efforts. Setting realistic expec-
tations and valuing incremental successes is key to building trust 
and fostering genuine collaboration. 

7. Integrate Reflexive and Ethical Practices: Ongoing reflexive 
practices are crucial for ensuring that interventions are ethically 
sound and culturally sensitive, prioritizing community well-being. 
This involves being aware of power dynamics, potential biases, and 
the impact of the intervention on the local community. 

7 Limitations 
The intermittent operation of the computer clubs, marked by peri-
ods of inactivity, limited our ability to assess their long-term impact 
on participants and community resilience. While the use of qualita-
tive methods provided valuable, in-depth insights, these are highly 
context-specific, making it difficult to fully capture the broader 
socio-political dynamics influencing the clubs. Additionally, as ex-
ternal researchers, our reliance on local gatekeepers for access may 
have influenced our interactions and the data collected, potentially 
leaving certain aspects of the clubs’ impact underexplored. 

8 Conclusion 
This paper has explored the complexities of establishing two com-
puter clubs in the West Bank of the OPT, shedding light on the 
unique challenges and unexpected outcomes of implementing socio-
technical interventions in conflict-affected regions. Initially, our 

goals focused on achieving sustainability and contributing to peace-
building efforts. However, the harsh realities of prolonged instability 
required a shift in focus toward fostering resilience and adaptability 
within a ’tech public of erosion’ [12]. 

Our study contributes to the broader field of HCI by providing a 
detailed case study of implementing technology-driven initiatives in 
politically unstable environments. The sensitizing concept ’adaptive 
ponds of stability’ offers a new lens for understanding the nature 
of temporary, impactful spaces formed through community-driven 
engagement and adaptive resilience. Unlike static safe havens, these 
ponds rely on the continuous agency, dedication, and adaptability 
of local volunteers and participants to exist and flourish, even in 
challenging circumstances. They are not defined by their perma-
nence but by their capacity to provide relief and empowerment amid 
persistent instability. This concept enriches the ICT4D and crisis 
informatics discourse by underscoring how resilience, adaptability, 
and local agency emerge as primary pillars over traditional no-
tions of sustainability. For HCI professionals, this study highlights 
the critical importance of humility and community involvement 
when designing interventions in conflict-affected areas. Rather than 
aiming for lasting structures, our findings advocate for designing 
interventions that can flexibly adapt and reconfigure, empower-
ing communities to navigate and respond to cycles of disruption. 
This approach calls for a more empathetic and context-sensitive 
approach to supporting communities in long-lasting crises [46]. 

In sum, the ‘adaptive ponds of stability’ sensitizing concept ex-
tends beyond the concept of ’tech public of erosion’ [12] by in-
troducing a framework for understanding managed resilience in 
conflict-affected areas. It provides a flexible yet structured frame-
work to examine how temporary, meaningful spaces of stability 
emerge and adapt through community-driven efforts. This framing 
complements ’tech public of erosion’ by illuminating the proac-
tive, human-centered processes that sustain resilience, even within 
highly volatile contexts. By focusing on the intentional actions 
and adaptive capacities of local communities, the concept deepens 
our understanding of resilience as a dynamic, agent-driven process 
rather than a static outcome. This perspective underscores the im-
portance of fostering local agency, capacity-building, adaptability, 
and support for those who maintain these adaptive spaces against 
the backdrop of constant erosion in designing socio-technical in-
terventions for conflict-affected settings. 
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