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A B S T R A C T   

Across Sub-Saharan African, 98 million children are illiterate and innumerate and do not attend school. 
Educational technologies (EdTech) that promote autonomous learning may ameliorate this learning poverty. Yet, 
little is known if or how these technologies can be implemented effectively within communities to support out-of- 
school children to learn basic literacy and numeracy skills. To address this knowledge gap, we explored expert 
perspectives of the perceived impact and challenges of implementing a unique large-scale EdTech learning 
competition conducted by the XPRIZE Foundation in 172 remote villages in Tanzania with 2500 out-of-school 
children. A qualitative expert elicitation was conducted with 14 key informants of the competition, using 
semi-structured interviews administered online over a 7-month period. Reflexive thematic analysis was used to 
analyse the data. Four key themes were generated: ‘Technology as a novel concept’, ‘Children don’t learn in a 
vacuum’, ‘Respecting the cultural context’ and ‘Accessibility problems in a mobile world’. Results demonstrated 
considerable community support throughout the competition, leading us to question the extent to which children 
can learn autonomously with EdTech alone. This study revealed communities are critical partners for the suc-
cessful deployment of EdTech directly to communities in low-income settings, which has implications for or-
ganisations addressing the global learning crisis.   

1. Introduction 

Acquiring foundational literacy and numeracy is a basic human 
right, yet an estimated 330 million children of primary school age are 
unable to read and perform basic mathematics (UNESCO, 2019). This 
learning crisis was exacerbated further by the global COVID-19 
pandemic, as 100 million more children are now thought to be under 
the minimum proficiency level for reading, with an estimated 70% of 
10-year-olds unable to understand a simple written text (UNESCO, 
2021; UNICEF, 2022a). This has disproportionately affected 
low-to-middle-income countries (LMICs), particularly in Sub-Saharan 
Africa, where traditional methods of education have been insufficient, 
and 98 million children do not attend school (UNESCO, 2022). This 
crisis urgently needs addressing as it perpetuates significant inequalities 
in access to and provision of quality education, costing governments 
upwards of $129 billion a year globally (UNESCO, 2019; The World 

Bank, 2019). 
As traditional methods of education have failed to address the global 

learning crisis, innovative, alternative approaches are needed (The 
World Bank, 2018). One such approach is the use of mobile educational 
technology (EdTech) and interactive apps. There is an emerging evi-
dence base supporting the potential of EdTech with interactive apps to 
provide access to high-quality education globally (Bettinger et al., 2020; 
Tauson & Stannard, 2018), with their use potentially guarding against 
learning loss in future pandemics (UNICEF, 2022b). Interactive apps can 
also promote autonomous learning, a valuable skill when using EdTech 
in large classrooms (Jordan et al., 2021) and a necessity when the 
learner is out of school and does not receive any formal support or in-
struction (Huntington et al., 2023). Thus, children in LMICs that are 
receiving poor or no education might benefit from a learning app 
intervention to acquire core foundational skills, but the effectiveness of 
learning technology remains under-researched and under-documented 
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in out-of-school children, particularly in the context of Sub-Saharan 
Africa. As a result, it is unclear if and how EdTech might be deployed 
successfully directly to communities to promote the learning of foun-
dational skills in out-of-school children. 

To address this knowledge gap, this paper interrogates an EdTech 
intervention deployed directly to communities in Tanzania by exploring 
the potential of technology to support autonomous learning among out- 
of-school children in remote villages - a population who are deemed 
among those most at risk of experiencing the profound effects of 
learning poverty (Pitchford & Outhwaite, 2016; UNESCO, 2022). We 
provide empirical evidence on the perceived effectiveness of EdTech, 
specifically interactive apps, in supporting autonomous learning among 
out-of-school children in LMICs. Insights are generated into the potential 
of EdTech interventions to mitigate the effects of the learning crisis in 
Sub-Saharan Africa, particularly in remote villages. We further explore 
the challenges and opportunities associated with implementing these 
interventions, providing valuable information for stakeholders involved 
in educational policy and practice in these contexts. 

1.1. Prior research on EdTech in low-income countries 

Learning apps are presented as a promising solution to overcoming 
educational issues pertinent to the global learning crisis if they can be 
deployed successfully in LMICs (Bianchi et al., 2022; Major et al., 2021). 
Yet millions in developing nations remain omitted from such opportu-
nities due to a lack of infrastructure (The World Bank, 2019). For in-
vestment in infrastructure to be realised, it is first necessary to 
demonstrate how educational apps can improve learning in LMICs and 
determine the conditions for successful implementation within school 
and out-of-school settings. 

To date, most EdTech research has employed experimental studies to 
generate an evidence base measuring the effectiveness of learning apps 
within different populations, situations, and learning styles, which has 
been used to inform practice (Spieth et al., 2016). Randomised 
controlled trials (RCTs) have been conducted to study literacy and 
numeracy interventions and the efficacy of learning apps in LMICs 
implemented in the natural field of home, classroom, or community 
environments (e.g. Major & Francis, 2020; Haßler et al., 2016; Jordan 
et al., 2021). A comprehensive review of technology-based learning 
interventions surmises that studies have focused on developing chil-
dren’s understanding and educational attainment through gamification, 
app-based activities, work modules, and challenges, with the content 
mapped to an age-appropriate curriculum (Rodriguez-Segura, 2020). A 
recent meta-analysis demonstrated that technological interventions can 
produce significant improvements in attainment and learning outcomes 
for foundational skills compared to standard practice in LMICs, along 
with enhanced attitudes and motivation through app personalisation 
(Major et al., 2021; Jones et al., 2013). Improvements in learning out-
comes for foundational skills have been evidenced in different LMICs in 
the Global South (Lurvink & Pitchford, 2023) and across different 
groups of learners, such as low and high achievers (Bardack et al., 2023), 
speakers of more than one language (Outhwaite et al., 2020), and 
children with special educational needs and disabilities (Pitchford et al., 
2018; Lurvink & Pitchford, 2023). 

In contrast, some studies report no effect of EdTech on language 
skills (e.g. Araya et al., 2019; Carrillo et al., 2011; Lai et al., 2013) and 
motivation (e.g. Ito et al., 2019) and suggest that EdTech can increase 
maths anxiety (Araya et al., 2019), which questions the efficacy of 
EdTech in raising learning outcomes. Furthermore, most EdTech 
research has been conducted within a school environment where 
teachers are available to scaffold and support children’s learning as 
needed (e.g. Lurvink & Pitchford, 2023). A review of EdTech research 
suggests that self-led learning interventions are the most effective at 
raising learning outcomes, even within a school environment (Rodri-
guez-Segura, 2022). Autonomous learning is crucial for EdTech in-
terventions with out-of-school children, as when no teacher is present to 

scaffold and support learning, the app technology needs to fulfil the role 
of the teacher. Research is needed that evidences the efficacy of EdTech 
in supporting autonomous learning with out-of-school children and 
determining factors that impact the successful deployment of learning 
apps directly within communities. 

1.2. Autonomous learning for out-of-school children through EdTech 

Educational apps promoting learner autonomy are arguably a prag-
matic solution for facilitating learning for out-of-school children, where 
there is no access to traditional schooling, as the learning style is child- 
centred, and an experienced adult is not required to scaffold the learning 
process. Autonomous learning is a central feature of many educational 
apps, enabling the child to take control of their learning, supporting the 
management of what they learn and when, and engaging reflectively in 
the learning process (Lan, 2018; Huntington et al., 2023). Cultivating 
and encouraging learner autonomy may be critical to improving chil-
dren’s intrinsic motivation, sense of hope and agency, and educational 
outcomes and providing a different type of scaffolding for children with 
different or additional needs (Outhwaite et al., 2019; The World Bank, 
2021). 

Autonomous learning has garnered successful outcomes in low- 
income countries, such as Bangladesh when children could not attend 
school during the COVID-19 pandemic (The World Bank, 2021). This 
demonstrates that children can learn autonomously during prolonged 
disruption to school-based education. While there is emerging research 
on the provision of education for children unable to attend school due to 
the global pandemic, there has been little research on the effectiveness 
of EdTech interventions with children that do not typically attend school 
or have never accessed formal education, even when schools are oper-
ational. This may arise because this population is hard to access, as many 
out-of-school children live in remote villages. Yet, mobile games have 
been used in remote villages in Sudan, which resulted in sustained 
mathematics knowledge and motivation to learn (Stubbé et al., 2016), 
and autonomous use of a maths game was found to be more effective 
than no education, formal, or informal, education at the primary level 
(Stubbé et al., 2016). Furthermore, research in Ethiopia demonstrated 
that EdTech can foster the development of emerging literacy skills in 
out-of-school children and enhance children’s motivation to learn 
(Gottwald et al., 2017). 

This emerging evidence highlights the potential for educational apps 
to address the global learning crisis. Whilst some studies have shown 
positive gains start to diminish over time (Tauson & Stannard, 2018), 
assessments with a small sample of children in Ethiopia showed 
encouraging results for reading comprehension, word decoding and 
reading texts after one year (Gottwald et al., 2017). Clearly, further 
research is needed to identify and address factors influencing the sus-
tainability of effective EdTech interventions with out-of-school children 
(Walton, 2018). It has been argued that while out-of-school children can 
learn autonomously, community members are crucial in facilitating and 
guiding children through the learning process, even if they are 
low-skilled, and predominantly for purposes of encouragement (Stubbé 
et al., 2016; The World Bank, 2021). Children in these contexts may lack 
the necessary experience and cognitive skills to achieve productive in-
dependent enquiry, so would strongly benefit from teaching and assis-
tance in learning independently before being left to do so (Dean & Kuhn, 
2007; Paradowski, 2015). For EdTech interventions to succeed with 
out-of-school children living in remote, low-income settings, imple-
menters first need to establish if autonomous learning is possible; and if 
not, what solutions can be found to help scaffold children’s learning 
with the resources available. 

1.3. The Global Learning XPRIZE 

This study aims to advance understanding of how autonomous 
learning can be achieved and sustained with out-of-school children from 

B. Huntington et al.                                                                                                                                                                                                                            



International Journal of Educational Research Open 5 (2023) 100263

3

low-income remote settings when given a tablet equipped with an 
educational app. It capitalises on knowledge acquired through a unique 
Global Learning XPRIZE competition (XPRIZE, 2019) that took place in 
remote regions of Tanzania, a country with over 1.4 million children 
recorded as being out-of-school (with the true figure likely to be much 
higher; Jordan et al., 2021). In partnership with the World Food Pro-
gramme and UNESCO, teams were challenged to develop a scalable, 
tablet-based digital technology for marginalised children outside of 
traditional school settings to learn foundational skills. Five finalist teams 
were selected to field test their software with 2500 illiterate children, 
aged 9-11 years, from across 172 remote villages, most of whom had 
never attended school (XPRIZE, 2019). Villages were allocated as 
equally as possible across the five finalist teams, such that each team 
worked with 30 villages. There were also 22 control villages which 
received no tablets during the competition. Each village received the 
software only from their dedicated team, and allocations were made to 
assure a statistical balance of distribution, where possible, amongst age, 
gender, and proximity to the solar charging stations that XPRIZE 
installed to enable the tablets to be charged throughout the field trial 
and beyond. 

Throughout the competition, there was very little direct involvement 
from XPRIZE and the finalist teams to encourage autonomous learning 
with the software. Within each village, there was a nominated village 
‘Mama’ or ‘Baba’ who were paid a stipend to ensure children had the 
correct equipment to learn, including ensuring the solar station was 
working and maintained, children had working tablets, and no one stole 
the tablets. They were required not to direct or assist the learning pro-
cess. The children were not given a schedule as to when or how often 
they should interact with the technology, instead they were left to direct 
and organise their own learning autonomously. The competition also 
employed local drivers to collect usage data from the charging points 
weekly, which was sent to XPRIZE. They also informed UNESCO and 
WFP of any technical support needed from the villages. 

An independent evaluation conducted by RTI International assessed 
the impact of the software provided by the five finalist teams (King et al., 
2019). Using standardised instruments (EGRA and EGMA), the literacy, 
numeracy, and writing skills of individual children participating in the 
field trial were assessed before implementation and again directly after 
the 15-month test period. Results indicated that solutions produced by 
KitKit School and onebillion achieved the greatest overall proficiency 
gains - although all teams demonstrated significant core improvements. 
Prior to the field test, 74% of the tested children never attended school, 
and 90% could not read any Swahili; these figures were halved at the 
end of the testing phase (XPRIZE, 2019). UNESCO also conducted a 
social-emotional assessment pre- and post-competition and found that, 
compared to controls, children who interacted with the software solu-
tions showed improvements in many areas, such as self-esteem, self--
expression, confidence, and independence (for more details, see Shukia 
et al., 2019). 

1.4. Current study 

The quantitative results of the Global Learning XPRIZE imply that 
educational apps deployed directly within remote villages can support 
autonomous learning. However, qualitative data regarding imple-
mentation was not gathered during the competition, so without knowing 
what happened on the ground, it is not possible to draw firm conclusions 
about interactive apps promoting autonomous learning. Further insights 
are needed from key informants of the competition to determine if 
additional factors might have influenced the successful implementation 
of the learning apps within the participating villages and ultimately the 
learning gains achieved. Post-intervention research can reliably inform 
long-term implementation and sustainability and provide insights into 
the general acceptability of an impact evaluation within the target 
audience (Pegrum et al., 2013), yet very few qualitative studies have 
been reported in this context for that purpose. To investigate factors 

contributing to the implementation process of educational apps 
deployed directly within remote villages for out-of-school children, we 
conducted an expert elicitation using semi-structured interviews with 
key informants of the Global Learning XPRIZE. Expert elicitations are a 
“structured approach for obtaining judgements from experts” (p.133), 
usually conducted about items or events of interest to inform best 
practices for policy makers (Verdolini et al., 2018). In this study, data 
generated from the semi-structured interviews were subjected to The-
matic Analysis due to its highly flexible, impartial nature (Clarke & 
Braun, 2014). The experiences and perspectives of the 14 experts asso-
ciated with the Global Learning XPRIZE were carefully analysed to 
generate core common themes. 

Accordingly, this exploratory study investigated the following 
research questions:  

1 How do experts associated with the Global Learning XPRIZE perceive 
the impact of EdTech in supporting autonomous learning in remote 
low-income settings?  

2 What were the key challenges and opportunities identified by experts 
during the implementation of the Global Learning XPRIZE 
competition? 

2. Method 

2.1. Research Design 

Semi-structured interviews were conducted to gather qualitative 
data on the experience and perspectives of 14 experts associated with 
the Global Learning XPRIZE. Semi-structured interviews with pre-
determined areas of focus afforded a valuable guiding framework for 
information elicitation without restricting the interview scope (Howitt, 
2016). This interviewing technique allowed flexibility for both the 
researcher who may wish to probe further on points of interest and 
participants who may wish to discuss additional topics that they deem 
important to the research (Kallio et al., 2016). This adaptability also 
allowed for an informal, conversational style, interviewing enabling 
participants to discuss and share their experiences comfortably and 
openly (Bryman, 2016). 

2.2. Ethics approval 

Ethical approval was granted by the School of Psychology Ethics 
Committee at the University of Nottingham (ethics reference: s1247). 
Informed consent was obtained from all interviewees in line with the 
British Psychological Society guidelines. 

2.3. Participant Recruitment 

Interviewees were recruited using purposive and snowball sampling 
strategies (Robson, 2002). Initial interviewees were selected in collab-
oration with the Executive Director of the XPRIZE Foundation. Further 
interviewees were identified through snowball sampling when con-
ducting interviews. Interviewees were asked by the researcher if there 
were any further individuals that they considered to be crucial to the 
competition. Recruitment ceased when all avenues had been exhausted, 
and the interviewees’ suggestions were of individuals that had been 
interviewed previously. 

2.4. Participants 

Fourteen individuals that had key roles in the Global Learning 
XPRIZE participated in the study. Interviewees had a mean age of 46.77 
years (SD = 10.45, range 33-68); there were nine males and four fe-
males. Eleven participants lived in the United States, one in Tanzania, 
and one in the Netherlands. One participant refused to disclose their 
demographics due to concerns about anonymity. Participants had 
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different job roles within the Global Learning XPRIZE, including senior 
members of staff from the XPRIZE Foundation, members of the finalist 
app teams, data analysts, judges of the competition, and individuals who 
directly oversaw the technological implementation on the ground. At 
least four participants spent direct time in the participating communities 
during the competition. Any other captured demographics are not re-
ported to protect anonymity in a specific participant pool. Participation 
was voluntary; no incentives were offered for taking part. 

2.5. Data Collection Procedure 

Recruitment emails outlined the study aims and potential time 
commitments and provided a detailed information sheet. All in-
terviewees were given access to the semi-structured interview protocol 
before the interview. Where possible, a rapport was established between 
the researcher and interviewee via email before the interview took 
place. 

Data collection took place over seven consecutive months (May- 
December 2020) via online video platforms Zoom (n=13) and Skype 
(n=1). The average interview duration was 81 minutes, and each 
interview was audio recorded by the researcher following informed 
consent from the interviewee. To address the two research questions 
posed by this study, the semi-structured interview focused on the 
perceived impact of implementing EdTech in low-income settings to 
address the global learning crisis (RQ1) and the challenges faced with 
the implementation process during the competition (RQ2). Additional 
information was gathered on the interviewees’ job roles and other de-
mographics (see Participants) and their future dissemination plans. 

2.6. Data Transformation 

Audio data from each interview was recorded, encrypted, and stored 
securely on the researcher’s computer before hand transcription. The 
transcription process is considered “a key phase of data analysis within 
interpretative qualitative methodology” (Bird, 2005, p227) due to early 
interpretations and meanings that might be conferred. Any personally 
identifying information was removed/de-identified, and participants 
were numbered for reference; a file containing the participants’ identi-
fying information was saved and stored separately. 

2.7. Data analysis 

Reflexive Thematic Analysis was conducted systematically using a 
six-stage process specified and revised by Braun and Clarke (2006; 
2021). As this study was exploratory, an inductive approach was used in 
which no pre-assumptions or hypotheses were placed on the data based 
upon a particular theoretical stance. In line with the realist approach 
adopted in this analysis, themes were identified only at a semantic level 
(Braun & Clarke, 2013). 

Transcripts were actively read and re-read numerous times by the 
researcher to become familiar with each account, and immersion in the 
data allowed initial analytic thoughts to develop. The second stage was 
to identify initial codes which applied across the data. Codes were used 
to label semantic or latent content within the data that was organised 
into meaningful groups (Maguire & Delahunt, 2017). These codes were 
then used to generate initial themes, which were reviewed and iterated 
upon throughout the analytical process. Developed themes were then 
refined, defined, and named appropriately in a manner that best 
captured the essence of what the theme conveyed before the final step of 
writing up the themes for dissemination. 

The first author conducted all data analysis independently, in dis-
cussion with the co-authors. Coding reliability was not necessary as in 
reflexive Thematic Analysis, meaning and knowledge are understood as 
contextual, and the subjectivity of the researcher is considered a 
resource to develop the production of knowledge rather than a threat to 
credibility (Braun & Clarke, 2019). 

2.8. Researcher characteristics and reflexivity 

The first author is a doctoral researcher with a strong interest in 
educational development and prior university-based experience in 
pedagogical research and conducting qualitative research. The second 
and third authors are academics in educational technology research and 
data science for social good; both have published widely about mar-
ginalised communities in Africa. To ensure reflexivity, the researcher 
kept a journal of field notes throughout the interviews documenting 
their initial reactions, thoughts, and judgements (Trainor & Bundon, 
2020). This process also included the mood and context of the interview, 
how the researcher had influenced the interview, initial interpretations, 
and anything further that could be incorporated into the interview 
schedule. The corresponding entries were examined when coding a 
transcript to provide further context and develop analytical under-
standing. While coding, further notes were made to record early in-
terpretations and gradually develop coding decisions (Levitt, 2018). 

3. Analysis & Preliminary Discussion 

Four superordinate themes were generated from the experts’ quali-
tative data that addressed how they perceived the impact of the EdTech 
deployed in the Global Learning XPRIZE competition in supporting 
autonomous learning (RQ1), and key challenges and opportunities that 
implementing EdTech directly to communities might afford (RQ2). 
These were: ‘Technology as a novel concept’, ‘Children don’t learn in a 
vacuum’, ‘Respecting the cultural context’ and ‘Accessibility problems 
in a mobile world’. 

3.1. Theme 1: Technology as a novel concept 

The first theme had two subthemes, ‘Wariness of the unknown’ and 
‘Interest in new digital tools’, and they encompass the concept that 
tablet technology was novel to many children living in remote villages in 
Tanzania. Relevant extracts are highlighted in Table 1. 

3.1.1. Subtheme 1a: Wariness of the unknown 
Interviewees emphasized that early in the trial, apprehension was 

felt and voiced by villagers approached to take part, and who did not 
initially know of the XPRIZE Foundation or the purpose of the field trial 
(Q1). The misconception of XPRIZE being a freemason organisation was 
rationalised as a potential link to colonialism (Q2). Interviewees felt 
villagers were initially sceptical about a Western organisation (XPRIZE) 
coming with an unfamiliar solution to their problems. There were also 
general suspicions about the intentions of the competition and those 
running it, and the capability of tablets to act as surveillance devices 
(Q3). While interviewees highlighted this concern from villagers, they 
also explained why this was an understandable challenge within the 
trial, due to the innovations involved in modern technology (Q4). They 
described how the villagers justified the tablets’ abilities with the 
explanation of witchcraft and tried to relate to this with their own 
amazement (Q5). Interviewees empathised with the villagers’ difficulty 
acclimating to such a novel concept. Despite modern technology, such as 
tablets, being prevalent in Westernised cultures for approximately 40 
years (since the widespread introduction of personal computers in the 
1980s; Abbate, 1999), villagers felt wonder that such advanced options 
were possible and at their disposal for teaching and learning. 

Interviewees also reported children in the competition had difficulty 
with the concept of tablet technology and how it functioned (Q6), which 
resulted in tablets being broken (Q7). Whilst the breakages seem like a 
negative event, interviewees insisted that this was not the case (Q8). 
Breakage was explained as natural curiosity in children to be encour-
aged and celebrated, as children thrive on such curiosity during learning 
(Flannagan & Rockenbaugh, 2010). These breakages represent a desire 
to learn and an inquisitive nature, and interviewees felt nurturing this 
was important as it was a great indicator of potential success for children 
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benefitting from the intervention. Whilst there was clearly a prevalent 
theme of wariness at the intervention, presented in varying levels of 
mistrust and curiosity, interviewees stressed that these issues were not 
pervasive and were gradually overcome with time, patience, and 
perseverance (Q9), a situation not dissimilar to when technologies are 
integrated into classrooms in the US (Couse & Chen, 2010). 

3.1.2. Subtheme 1b: Interest in new digital tools 
Once children realised what was happening, there was a sense of 

excitement as they were empowered to learn with the technology. 
However, due to the selectiveness of the competition, with only children 
of a specific age being targeted to receive the tablets, some children felt 

left out (Q10). This jealousy indicates that the tablets may have been 
considered a desirable amenity to have within the family, either because 
they are a source of entertainment; or because they reflect a high-value 
possession that might elevate social status within the community - 
particularly if the community are coming together to help support 
children that have them. Many interviewees indicated that children 
were extremely excited by this new method of learning (Q11). This 
suggests that the excitement was not just because children were learning 
(sometimes for the first time) but because the tasks, games, and tech-
nology were new. Children liked getting involved in something so 
different from their usual setting and learning whilst having fun. That 
interviewees emphasised how excited children were over the interven-
tion indicates that uptake and interest in mobile learning would be high 
in remote settings. The intervention also enhanced children’s commu-
nication skills with their families, even when parents were not person-
ally involved in the learning tasks (Q12). For the first time perhaps, 
children had information to relay in which they were the ‘experts’; they 
could tell stories about their experiences and bond with their parents by 
teaching them things they had learnt. However, one interviewee 
admitted that for some children, interest waned over the 15-month trial 
period (Q13). This suggests that once tablets become familiar technol-
ogy to children and the initial novelty has worn off, learning may 
become less interesting and engaging for children. However, the in-
terviewees indicated that children wanted more, suggesting this was 
driven by a desire to learn. 

3.2. Theme 2: Children don’t learn in a vacuum 

The second theme contained two subthemes, ‘It takes a village to 
raise a child’ and ‘Simulating the teacher role’, and they encapsulate the 
idea that children do not, and cannot, learn in a ‘vacuum’ by themselves. 
All interviewees emphasised that despite the XPRIZE competition pre-
senting the notion of ‘fully independent’ learning, this was simply not 
feasible or realistic (Q14). This theme is supported by the quotes shown 
in Table 2. 

3.2.1. Subtheme 2a: “It takes a village to raise a child” 
The XPRIZE competition focused on facilitating autonomous 

learning wherever possible. However, a common theme within the in-
terviewees’ narrative was that there were many indications that 
considerable communal support was offered to children during the 
learning process. Despite the Mama or Baba in each village being told 
not to assist in learning, they became crucial support to children in the 
field trial (Q15). Different levels of support were witnessed (Q16), with 
most interviewees emphasising that the Mamas were generally very 
hands-on, and provided support, guidance, and motivation to children 
when they were unsure on what they were doing or just wanted someone 
to show their progress to. While not as focused as the support children 
might receive from a traditional teacher, the Mamas’ support was re-
ported as instrumental in instilling confidence in children and providing 
them with a safe non-parental space to bring any problems to. In-
terviewees emphasised that educational background was not important 
(Q17). 

Other adults within the wider community were also keen to help 
children in any way they were capable, indicating the presence of social 
interaction and caregiver support, which can be important for children’s 
development (Q18; Hirsh-Pasek et al, 2015). Interviewees explained 
that communities were willing to support children to have a safe 
working environment in which to learn with the tablets, whether this 
was by helping children create a specific place to work or by helping 
them to travel to charging stations. Interviewees emphasising that they 
had seen these forms of support with their “own eyes” emphasized the 
importance/pride they placed in such activities – and their expression of 
that support as an important personal account, that needs to be 
communicated and believed, was capturing the essence of what the 
community experienced during the competition. 

Table 1 
Quotes to support Theme 1: Technology as a novel concept  

Subtheme Quote Number 

Wariness of the 
unknown 

“There were some concerns from the villages 
around them thinking this project was associated 
with freemasonry and you know what are these 
tablets you’re trying to bring into our village” 
(P14) 

Q1  

“Knowing the history of colonialism in the area 
makes total sense in terms of what are these people 
and knowing it’s a foreign country” (P7) 

Q2  

“They were just very suspicious. Like what is this 
tablet gonna do again. Will the tablet listen to 
what’s happening in the house, yeah, where’s the 
sound going to you know? Is this a thing that spies 
on us? […] You know if you introduce something 
new and this is like a super new area to them, yeah 
people tend to step back. You have to be a really 
into your innovation type of chief to allow this to 
be happening in your village when you don’t know 
what it involves.” (P2) 

Q3  

“They may have never seen a touch screen before, 
and you know all of a sudden they have a piece of 
glass which is talking to them in their own 
language.” (P13) 

Q4  

“There were questions in certain communities 
about witchcraft you know was this witchcraft 
were we trying to do something there were some 
rumours about it would steal the soul of your child. 
That one was widespread and like they’ve never 
seen it before I mean it is kind of witchcraft I don’t 
know how a tablet works I’m like it seems magical 
that you can have something like that.” (P7) 

Q5  

“Some of these children had not even seen a 
smartphone before” (P14) 

Q6  

“They were using these tablets. And they heard the 
voices. They heard voices inside a tablet, so they 
broke open the tablets ‘cause they want to know 
where the voice was coming from.” (P11) 

Q7  

“If a kid is curious and they’re opening up the 
tablet to find out what’s in there then that’s your 
future engineer that kid gets another tablet […] we 
really were like this is just a curious kid who wants 
to know and they’re opening it up and maybe they 
want to build it, so we encouraged that kind of 
curiosity.” (P7) 

Q8  

“those problems really melted away in the first few 
months, there were very little of [them] by a 
quarter way through our field test.” (P7). 

Q9 

Interest in new 
digital tools 

“There were some jealousy issues the biggest issue 
we heard back was this family have two tablets and 
we have none and that kind of thing.” (P7) 

Q10  

“For the children, it was excitement. It was not 
just, you know as school, but it was a new gadget. 
It was fun, it does games or whatever.” (P3) 

Q11  

“They had things to share, they had things to tell, 
and their parents would say now I can talk with my 
child because they are so excited about the 
learning they have been doing and want to tell me 
about.” (P3) 

Q12  

“Some kids felt like they had already learned 
enough. They wanted something more.” (P3) 

Q13  
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Guidance from adults within the community was not the only sup-
port that interviewees reported. Children gathered in groups to play on 
the tablet together, suggesting that peer learning was important to them 
even when not enforced (Q19). The dominance over being in control of 
the device demonstrates feelings of possession and attachment to the 
tablet, with children considering the tablet theirs to share as they saw fit 
- rather than a commonly shared unit. Despite this, groups of children 
developed informal schools to facilitate shared learning (Q20). The 
tendency for a lot of children throughout the competition to “create a 
tablet school” (P7) indicates that despite having no formal learning 
context, children enjoyed a broader learning environment and orches-
trated themselves to facilitate sharing and group learning. Seemingly, 
buildings and physical provisions are less important than the atmo-
sphere and quality of group dynamics that supports and guides children 
to develop their abilities. This also allows the “child to teach [other 
children], which helps a child learn even better” (P3). 

3.2.2. Subtheme 2b: Simulating the teacher role 
The XPRIZE competition did not dictate the design or content of the 

software to participating teams, nor how to best encourage children to 
engage. This was a subject of much discussion, with interviewees 
emphasising the importance of balancing instruction and offering free 
choice “for feelings of autonomy” (P1). Some interviewees stressed that 
their teams initially felt they had miscalculated the amount of freedom 
that should be given to children - and perhaps had even conferred too 
much choice throughout the learning process (Q21). Interviewees sug-
gested that the local culture instilled a sense of obedience in children, 
and while this was something that children were familiar with and 
comfortable with, it constrained exploration and self-directed learning. 
Some interviewees expressed the desire to improve upon this in the 
future, and others felt the high level of freedom negatively impacted the 
software solution’s longevity (Q22). Interviewees also talked about the 
freedom provided by giving children more of a ‘browsing opportunity’ 
and worried that this may have distracted them from fully investing in 
the content as they would have hoped, as no one was telling them they 
had to do it. Interviewees considered the reasons that adding structure 
could benefit learners in out-of-school environments (Q23). 

The idea of the teacher as the ‘motivator’ of children, and this 
element being absent in the software design, highlights one of the 
problems that participants felt was potentially prevalent within EdTech 
learning interventions in general (Q24). Although the interventions 
analysed in this study were heavily focused on autonomous learning, 
this was often at odds with what interviewees believed to be key to good 
practice in education. However, interviewees were aware of the context 
the competition was situated in, which lacked the option of teachers or 
formal schooling, with some teams actively attempting to address this by 
adding a teacher figure to their software – aiming to further motivate 
children and guide them appropriately through the content (Q25). 
Teams that included an avatar figure stressed the importance of giving 
children structured guidance that would benefit them most, aiming to 
help maintain learners’ interest while they progressed through the 
software at a pace suitable for themselves and one reflective of a class-
room environment (Q26). Interviewees reported that to really fill the 
gap produced by the lack of a classroom, personalised and task-specific 
feedback needed to be given to encourage children not to give up, 
particularly with challenging tasks. 

3.3. Theme 3: Respecting the cultural context 

The third theme focused on the importance of respecting the cultural 
context to maximise success and avoid causing offence or risking failure 
based on a lack of contextual understanding. Table 3 shows supporting 
evidence for this concept. 

All interviewees emphasised the importance of being “confident of 
what opportunities there are for these learners in their environment” 
(P1) before creating the software and personalising it to the community 

Table 2 
Quotes to support Theme 2: Children don’t learn in a vacuum  

Subtheme Quote Number 

- “I’ve seen work that says they can just pick up a 
tablet and start using it tomorrow you know, and 
we know that’s not true.” (P1) 

Q14 

It takes a village to 
raise a child 

“The village Mama became very important. They 
will talk to them in a way that is not parental, it 
is one of an adult, who is an educator, just not in 
the traditional sense.” (P3) 

Q15  

“There was obviously a different level of the sort 
of support that the village Mamas provided, you 
could almost say some did their job and went 
home essentially and some sort of went the extra 
mile to support the children with some of the 
apps and stuff.” (P2) 

Q16  

“There was obviously a different level of the sort 
of support that the village Mamas provided, you 
could almost say some did their job and went 
home essentially and some sort of went the extra 
mile to support the children with some of the 
apps and stuff.” (P2) 

Q17  

“I’ve seen it with my own eyes like a lady opened 
up her shop and in the shop is nothing more than 
a table and a tent. And that is it and she would 
open it up for the kids so they could sit there or 
they would sit on the tree.” (P2) 

Q18  

“People would gather round erm but usually the 
kid that would have the tablet in most 
communities we saw even though we would 
maybe share it they wouldn’t let other kids 
touch it they would be like I’ll do the, you know, 
controls.” (P7) 

Q19  

“I did see kids setting up their own school, they 
would gather together under a big tree and meet 
at a certain point. It wasn’t just siblings, it was a 
group of kids, and they were like 8 or 9 taking 
turns with the tablets and erm, yeah, there were 
several instances of that, and you know if they 
had a very active village Mama then she would 
you know, like encourage them too.” (P2) 

Q20 

Simulating the 
teacher role 

“We rely on that idea that all children will love 
to explore freely too much. And we didn’t know 
that some children actually had been trained to 
follow the instructions very strongly from early 
days. Our idea actually gave too much freedom 
for many learners who have never previously 
had a chance to explore themselves. […] If we 
did it again, we may make it more instructional.” 
(P5) 

Q21  

“It’s certainly possible that the kids in our app 
went through the content just exploring it 
without really knowing what they were doing. 
Or maybe you know, maybe exhausted some of 
the content too quickly without fully digesting 
it.” (P11) 

Q22  

“There is a tendency of children to choose easy 
problems that they’re going to get 100% correct 
and how do you navigate that in these informal 
learning environments where there isn’t a 
teacher to push them harder and get them on 
that track.” (P1) 

Q23  

“What is needed is more support and I think 
motivation to engage in some of the other types 
of activities that they might find more 
challenging” (P8). 

Q24  

“The [avatar] kind of mimics what the child’s 
experience would be in a good school where they 
would get a lot of attention, so there’s a teacher 
character. There’s praise, there is guidance and 
structure, you know, there’s repetition, there’s 
practice, there’s remedial work.” (P13) 

Q25  

“That feedback and sense of progress are really 
important. […] Do that in a way that encourages 
persistence, and while building a sense of self- 
efficacy and giving people a sense of progress.” 
(P6) 

Q26  
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of focus (Q27). The five finalists had various levels of previous experi-
ence with marginalised children, and children in Africa, so began the 
competition with differing levels of understanding and knowledge of the 
context they were working in. Some teams decided to keep things simple 
to avoid overwhelming the child with a novel environment and focus on 
making children aware of exactly what was happening within app flows. 
This highlighted a clear goal for some; understanding that children were 
already facing a novel situation simply engaging with the tablet hard-
ware, there was increased motivation to keep other elements of the 
learning experience as basic and straightforward as possible. Other 
teams felt more confident about gamifying elements of the software and 
making them a challenge; yet others focused on producing tasks with 
rewards, hoping to keep children as invested as possible given their 
limited previous exposure to gaming technology. However, this came 
with its own identified challenges in transferring pre-existing game 
mechanisms to this new context (Q28). While for cost and time pur-
poses, it can be helpful to exploit games that already exist (and have 
been shown to be successful in other contexts) interviewees stressed that 
using unfamiliar objects was not conducive to learning outcomes. One 
interviewee reported a hurdle their team faced was based on an avatar/ 
character used in the software and the impact it had on children in 
remote villages in Tanzania (Q29), again demonstrating the importance 
of understanding the cultural context in which educational technology is 
to be deployed. 

3.4. Theme 4: Accessibility problems in a mobile world 

The fourth theme concerned accessibility problems during the 
competition that had an impact on children’s ability to learn, as evi-
denced in Table 4. 

Whilst many infrastructural challenges were foreseen by the XPRIZE 
team and addressed wherever possible, some difficulties remained, for 
example, the geographical locations of the charging points for the tab-
lets. Some villages were extremely remote so charging points were not 
within a convenient proximity (Q30). Charging stations were planned to 
be as accessible as possible, but due to the remoteness of some villages 
this was not always possible so imposed a significant physical and 
logistical strain on children and their families. Children’s families also 
needed to see the value in learning with the technology, as families were 
burdened with organising visits to the charging stations when they were 
too hard to be accessed by the children alone. Interviewees, however, 
emphasised that villagers still made the effort to charge the tablets even 
when charging stations were far away, demonstrating a high level of 
interest in supporting learning with the technology. 

There were not only physical limitations for children but sometimes 

additional safety challenges (Q31). This emphasises the importance of 
carefully planning infrastructure and demonstrates the benefits of 
detailed local knowledge, with different villages having different envi-
ronments, routines, and surroundings that could impact on the success 
of using tablets in the community. Interviewees felt infrastructure was a 
problem that would be extremely difficult to overcome in rural loca-
tions, but some had started to think of potential solutions (Q32). How-
ever, the extreme lack of accessibility of some villages (with no clear 
paths or roads) may limit such solutions. Another interviewee explained 
that they knew it was impossible to change the competition’s funda-
mental infrastructure, so they tried to adapt their software to fit the 
context (Q33). This would allow battery life to last longer and therefore 
reduce the frequency of trips to charging stations, limiting risk to 
children. 

Another challenge raised was the fragility of the hardware itself, 
especially when not cared for effectively or kept in harsh conditions 
(Q34). Children were not familiar with looking after hardware of this 
nature, and despite being guided on how to do so, tablets often broke for 
practical reasons rather than out of curiosity as explored previously. 
This defines a further accessibility problem, not only due to hardware 
costs but also to long-term technology maintenance in areas that are 
unfamiliar with tablets (Q35). Even if funds were made available, in-
terviewees stressed that knowledge and equipment was not currently 
available in situ to maintain a large-scale, ambitious undertaking of 
providing out-of-school children with tablet learning. 

4. Discussion 

This study explored expert perceptions of how EdTech might support 
autonomous learning with out-of-school children in remote settings in 
LMICs, and the challenges and opportunities that deploying EdTech 
within this context might afford. To achieve these aims, an expert elic-
itation was conducted with key informants from the Global Learning 
XPRIZE competition to garner on-the-ground experiences to determine if 
the learning outcomes achieved throughout the competition could be 
attributed purely to autonomous app-based learning. Four themes were 
identified that highlight a high level of community engagement in 
supporting the implementation and continuity of the EdTech interven-
tion throughout the XPRIZE competition. Clearly, this challenges any 
inferences from the quantitative results from the Global Learning 
XPRIZE competition that might indicate children can learn autono-
mously purely with interactive apps. 

Table 3 
Quotes to support Theme 3: Respecting the cultural context  

Quote Number 

“We understood the home environment where children are exposed to a 
lot of language, but there’s no culture of reading so we understand 
where the child was at. We could have gone with a whizzy design with 
lots of sounds and colours and so on, and that has its place, but not in a 
context where children just aren’t used to that sort of stuff. It needs to 
be as simple as possible and focus on the needs of the marginalised 
child.”(P13) 

Q27 

“They often don’t have the right cultural references to make them 
relevant to the particular learners, and that is an artefact of bringing in a 
bunch of content and games and things that have been successful 
elsewhere, so that’s great, but erm you know successful for whom and 
in what context? So uh you know there’s this race car game for kids who 
have very rarely even seen a car.” (P1) 

Q28 

“We got some feedback as to like you know, why is this character doing 
this? Or you know this character doesn’t seem to be a pleasant one or a 
fun one, which we thought they were. I think in one game we had an 
owl or something like that and then the feedback we got was that you 
know that is probably not appropriate as the owl has more negative 
connotations in Africa.” (P9) 

Q29  

Table 4 
Quotes to support Theme 4: Accessibility problems in a mobile world  

Quote Number 

“Some kids were small, and the charging station will be like over 3km and 
the kid can’t walk with this gadget by herself to go charge it.” (P3) 

Q30 

“There was one village where the kids had to go through an elephant area 
to get to the station. […] People were killed by the elephants, so those 
kids didn’t dare to go to their charging station because they were afraid 
of the elephants.” (P2) 

Q31 

“I love the thought of having a district bus decorated as a school and 
where kids can go with their tablets twice a week so they don’t have to 
walk 10 miles, but the bus comes to them – that would be something 
and a possible solution.” (P2) 

Q32 

“We made it so the tablets couldn’t be used past 10pm. Households 
probably didn’t have electricity, or another source of light so will play 
an app that just creates light so people can do other tasks, running down 
the battery and potentially not achieving much in terms of children 
learning.” (P13) 

Q33 

“The tablets could break because they got water splashes on them or dust, 
or they were shaken or used too roughly” (P10). 

Q34 

“When it has run into problems, then you can’t take advantage of industry 
to repair it because no-one’s seen one before, there’s no screen 
replacement that can happen on a local basis and so on and so forth um 
whereas you know, there are mobile phone dealers and technicians that 
are er you know more spread out around the country.” (P1) 

Q35  
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4.1. Technology as a novel concept 

The first sub-theme showcased the associated confusion and prob-
lems caused by the novelty of the technology. Villagers were concerned 
about XPRIZE being a freemasonry, perhaps due to the documented 
chequered history of English and American colonialism in East Africa 
(Bulhan, 2015). This may explain why villagers were left feeling un-
certain and wary about the involvement of XPRIZE if they were “sinister 
forces” that could be “plotting against the country” (The Economist, 
2018, para.1). The further emphasis on spying suggests feelings of an 
insider/outsider divide and mistrust in newcomers introducing new 
technology that villagers had never experienced before. Belief in 
witchcraft has been perpetuated in many modern African cultures, 
particularly in circumstances where rational knowledge fails to explain 
an event or phenomenon, such as the existence of diseases with myste-
rious causes (Lewis, 2021). The novelty of something so new, different, 
and with no apparent rational explanation to the villagers may be why 
some initial attributions to witchcraft were made. This sub-theme 
highlights the importance of sensitization prior to introducing a tech-
nology intervention in low-income countries. The sensitization process 
should be gradual, thorough, and contextually bound for maximum 
success, with villagers being given the opportunity to explore any 
questions with experts. 

The second subtheme demonstrated children’s interest and excite-
ment about learning with the tablet technology. This corroborates pre-
vious research on the use of EdTech for children in displaced settings, in 
which increased engagement, motivation and excitement are some 
positive findings (Islam & Grönlund, 2016). Our study revealed valuable 
shared parent-child experiences that would likely consolidate learning 
for the child, as well as their visible excitement demonstrating the value 
of learning for their parents. EdTech has previously been shown to 
strengthen the bond and social interactions between parent and child, 
both during the COVID-19 pandemic and in multiple low-income 
emergency settings, as more opportunities to share and demonstrate 
new skills are experienced, allowing parents to further engage with their 
learning (Wang et al., 2020; Power et al., 2021). 

Despite high levels of interest and excitement driving the use of 
tablets through the competition, it remains to be determined if this in-
terest will be sustained long-term. Levels of interest in learning with the 
tablet technology decreased over the 15-month test period, and this has 
also been reflected in Western settings, where tablet use was initially 
preferred to ‘traditional’ learning methods but with interest waning 
following sustained use (Baytak et al., 2011; Muhammad et al., 2019). 
Motivation has also been shown to wane in children in developing 
countries over time as familiarity with technology develops and warns 
that the novelty of tablets is a temporary motivator that is not sustained 
(Gulati, 2008; Tamim et al., 2015). However, in remote environments 
where there are no other opportunities to learn, tablet use may continue 
long-term as this is the only viable option available to children. This 
possibility remains to be determined. 

4.2. Children don’t learn in a vacuum 

The first sub-theme emphasised the extent to which families and the 
wider community supported children’s learning experience. Despite no 
formal instructions to get involved, the choice that some village Mamas 
and community members made to go the extra mile shows they valued 
children’s learning and would work hard to support this. Emotional 
support and scaffolding are crucial for a child to progress and ensure that 
learning is productive, whilst reinforcing social interaction is needed for 
a positive learning experience (Hsin et al., 2014; Tauson & Stannard, 
2018). Partnerships with family and community have previously been 
shown to positively influence children’s learning in Tanzanian school 
settings (Byerengo & Onyango, 2021), so it is possible that establishing 
community-level partnerships could have a similar influence in 
out-of-school settings. 

Children were also shown to receive support from peers. This is 
significant as peer learning can be crucial for children’s early learning 
development, as it fosters collaborative learning, the development of 
meaningful social interaction, and enhances core cognitive skills (Garris 
et al., 2018). The creation of informal ‘schools’ or learning areas led 
some children to take on the teacher role, which is a common phe-
nomenon when learners are given freedom and facilitates the teaching 
of new techniques to other children. This can, in turn, consolidate 
teaching-child learning and understanding. For out-of-school children 
lacking formal tutoring, such peer interaction could be highly beneficial 
(Tauson & Stannard, 2018). 

Together, these results indicate that a fundamental contributor to the 
success of the Global Learning field trial was communities banding 
together to support children, practically and emotionally, despite many 
having never experienced formal education. 

The second sub-theme showed that having an in-app avatar is 
important for out-of-school children who do not have access to a formal 
teacher (see also Huntington et al., 2023). Some teams chose to provide 
children with lots of freedom, as previous research on autonomous 
learning has shown that children choose the most interesting, easiest, 
and most enjoyable tasks in the short term rather than tasks that will 
challenge them educationally (Couse & Chen, 2010). It has been argued 
that choice-based learning should remain integral, given the evidence 
children often learn best when selecting their own activity, direction, 
and pace (Chad-Friedman et al., 2019). However, Hirsh-Pasek et al. 
(2015) argued that an educational app should require thought, atten-
tion, and intellectual effort by the child, and interviewees agreed that 
the lack of structured guidance could be problematic for children’s 
progress. Our study confirmed that in this context, the presence of an 
in-app avatar was a motivating influence and guide for children (Kolak 
et al., 2021). Major et al. (2021) emphasized the value of personalisation 
within EdTech, to facilitate a learning experience driven by children’s 
interests and needs, with support tailored as appropriate. The use of 
personalized feedback in EdTech significantly increases children’s 
self-efficacy in learning, which is a key component for improving 
learning outcomes (Mouza & Cavalier, 2013; Outhwaite et al., 2023). 
Despite this, it has also been argued that scaffolding within educational 
apps is possible using feedback, learning in such remote environments 
may require conceptual feedback that engages children in far more 
complex, evaluative thinking (Cayton-Hodges et al., 2015). However, in 
a setting where literacy levels are extremely low for adults, as with the 
remote villages in the XPRIZE competition, this level of sophisticated 
scaffolding would most likely not be feasible from within the 
community. 

Whilst autonomous learning was an ideological goal of the XPRIZE 
competition, interviewees noted challenges to free learning and 
emphasised the need to balance autonomy with directed progression 
through an educational app for it to be deployed successfully with out- 
of-school children. 

4.3. Respecting the cultural context 

The third theme centred around knowing and respecting the cultural 
context in which the intervention was to be implemented (Keengwee & 
Bhargava, 2013). A lack of developer knowledge of the cultural context 
was shown by some teams, illustrating practical challenges due to the 
negative impact of a game, character, or other elements within the app. 
Hirsh-Pasek et al. (2015) highlighted the need for app content to be 
culturally sensitive and potential problems when app content is not fully 
cognisant culturally. Children may be more likely to engage in culturally 
appropriate content than content not aligned with their context (Hsin 
et al., 2014). This will constrain scalability and challenges the notion 
that once shown to be successful, an app can be deployed as a global 
learning tool (XPRIZE, 2019). However, novelty per se might not be 
problematic, as children demonstrate an interest in games that include 
unfamiliar objects or scenarios (such as space explorations and 
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imaginary play; Fleer, 2015; Suminar & Wardana, 2018). This suggests 
that app developers should consider the cultural context carefully when 
designing content and structure, ideally in consultation with commu-
nities that will receive the intervention, to ensure the longevity of use. 

4.4. Accessibility problems in a mobile world 

The fourth theme concerned accessibility with the mobile technology 
used in the remote villages of Tanzania, despite there being 4.32 billion 
mobile internet users globally (Statista, 2021). Several infrastructural 
challenges were addressed prior to the competition, but issues 
commonly cited for mobile technology interventions in developing 
countries remained, primarily the distance to the charging stations and 
the safety of the children walking to them (Camfield et al., 2007; 
Crompton et al., 2021). Previous technology interventions have 
attempted to circumvent accessibility issues by providing tablets that 
have an inbuilt solar panel. While this raises the cost of interventions, it 
lowers threats to safety and helps avoid logistical issues (Moss, 2020). 
Crompton et al. (2021) considered digital access a fundamental barrier 
to equal education opportunities. Our study revealed that the commu-
nity was crucial in helping children access EdTech for learning. 

Tablets were also shown to be utilised for other purposes, which is 
common in low-income contexts (Tauson & Stannard, 2018). For 
example, tablets were used for lighting in the evenings, which drained 
the battery and prevented children from accessing the learning apps. 
Another issue was hardware fragility, which is problematic in 
low-income, remote areas, as breakages incur high outlay and ongoing 
replacement costs over time. The cost of hardware has been shown to be 
one of the greatest barriers to EdTech solutions to learning in 
low-income countries, with governments showing a preference to spend 
on tangible assets, such as building schools and hiring teachers (Passey 
et al., 2016; Kaguo, 2011). Governments wanting to take advantage of 
digital technologies must consider how maintenance can be handled 
locally to maximise sustainability. 

4.5. Limitations 

A potential limitation of this study is the interviewees’ investment in 
the success of the competition. There is the risk that some interviewees 
were more likely to maximise their successes and hide failures, as is 
common when reporting results in learning and teaching research 
(Dawson & Dawson, 2018). While interviewees’ attitudes may be more 
positive than outsiders, results demonstrated that several challenges 
were identified by the interviewees. Being realistic about successes and 
barriers is key to developing best practices and making firm pedagogical 
advances in the field (McCormack et al., 2013). 

It is also important to consider the role of the expert. The experts 
were chosen based on their role within the competition, how involved 
they were, what they could tell us about the process and their expertise. 
However, the children and the communities involved in the competition 
could also be considered experts. Most interviewees mentioned the 
desire to have access to data exploring village attitudes and continued 
use of the tablets, labelling this ‘valuable’ and ‘critical’. This data would 
be difficult to collect post hoc following the competition due to the 
geographical remoteness and language barriers involved. Employing a 
mixed methods approach within the original research design would 
have been preferable. 

5. Conclusion and Future Directions 

This study has highlighted the importance and extent of community 
engagement in supporting different aspects of the implementation of an 
EdTech intervention with out-of-school children living in remote regions 
of Tanzania. We have shown that app-based instruction can successfully 
support foundational learning with out-of-school children but that 
EdTech alone seems insufficient to support the learning process as high 

levels of community support and engagement were required. This result 
challenges claims that EdTech pedagogy can promote autonomous 
learning without the need of adult support and demonstrates that for 
pedagogical practice with EdTech to be effective and sustainable in 
LMICs for out-of-school children, engagement with communities is 
essential. Our results have clear implications for practice as they 
emphasized the need for a thorough sensitisation process to ensure that 
villagers felt comfortable with the technology as it was being introduced 
into their community. Furthermore, engaging community members in 
the design process of educational apps might be beneficial to ensure 
content is culturally appropriate. Governments, implementers, and app 
developers should consider community members as critical partners in 
designing, deploying, and scaling educational technology interventions 
in remote, low-income settings to maximise overall success and sus-
tainability. Given the global commitment to achieve the Sustainable 
Development Goal for Education by 2030 and ensure inclusive, equi-
table, quality education for all (UNDP, 2023), the insights gleaned from 
this study should be particularly informative to global educational or-
ganisations when implementing EdTech interventions with the world’s 
most marginalised children. 
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