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Abstract—The growth of Information and Communication Technologies
adoption in emerging economies and more broadly Resource-Challenged
Communities (RCC) motivates the exploration of Blended Learning (BL); a
learning mode that mixes face-to-face and technology-mediated instruction. BL
has the potential of broadening accessibility to quality learning anytime and an-
ywhere. This article contributes a theoretical perspective about designing BL
environments in RCC. It synthesizes findings from BL literature and lessons
distilled from technology projects in RCC to envision a pathway forward that
consists of three design heuristics to help designers address the contextual chal-
lenges in RCC. The heuristics are: localizing the design problem, embracing the
complex and nuanced use of technology, and balancing autonomy and scaffold-
ing to support students.
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1 Introduction and Background

The growth of Information and Communication Technologies (ICT) adoption in
developing economies motivates exploring innovative designs for learning environ-
ments to ensure an inclusive access to quality education. Blended Learning (BL) is “a
formal education program in which a student learns at least in part through online
delivery of content and instruction with some element of student control over time,
place, path, and/or pace and at least in part at a supervised brick-and-mortar location
away from home.”[1]. BL is not a mere division of content between the two delivery
mediums. Rather, it aims at reaching a “harmonic” balance, between face-to-face and
technology-mediated teaching [2]. It therefore requires re-thinking and re-
conceptualizing of the teaching pedagogy and material in light of the available re-
sources [3], [4]. The increased interest in applying BL is grounded in empirical stud-
ies that have demonstrated the positive impact of the approach. The meta-analysis
revealed that BL was more effective than online and face-to-face learning modes [5].
Werth et al., [6] surveyed 145 teachers, all of which have received some professional
training in BL, and found that BL improved the students' willingness to take responsi-
bility for their own learning and locate their own resources. The teachers reported that
BL helped them in classroom management and increased their confidence and self-
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efficacy. Self-pacing was found to be positively correlated with the quality of a stu-
dents' work, their interest and excitement during instruction as well as perseverance.
In [7], BL was used to improve lecture delivery in large classrooms by shifting part of
the course to an online personalized learning system and utilizing lecture time to ex-
tend students' understanding.

BL distinguishes itself by being an approach and not one way for integrating tech-
nology into classrooms. Thus, it could adapt itself to different settings, students, and
content [8]. [9] provides a classification for the different models by which BL could
be implemented. In the Rotation model, students rotate between learning modalities
(e.g., classroom instruction, group projects, individual tutoring), where one of those
modalities is online. In the flex model, the instruction is provided online, and students
have customized experiences and schedules. The teachers provide face-to-face sup-
port as needed through group activities and individual tutoring. The self-blend model
is where students take some courses at a school and others online, and teachers pro-
vide support as needed Online. In the Enriched-Virtual programs, students learn
online within each course and attend school but not daily. This flexibility is particular-
ly useful in developing countries, where the adoption of BL approaches could lead to
a cost-effective utilization of their limited ICT and human resources. For instance, a
flipped classroom model could be used to scaffold students who take online courses
[10]. BL courses could be a platform for cross-national training, providing access to
global experts with minimal disruption to students’ schedule [11].

Designing a BL environment is not without challenges [12], [13]. It is worth noting
that the term BL designers in this article does not refer to teachers who integrate ICT
tools in their practice, but rather to those who are responsible for making decisions
about the nature and features of classroom technology. Boelens et al., [12] identified
four key challenges that face BL designers. First, flexibility is a challenge because of
the numerous alternatives by which a BL experience could be designed. BL designers
have to make informed decisions based on the available resources and the improve-
ments in the learning experience they seek to achieve. Second, the large psychological
and communication space that results from the increased flexibility in time and space,
increases the difficulty of social interaction. BL designers should explore ways to
facilitate the interaction in online learning to maintain students’ social presence and
sense of belonging to the course [14]. Third, scaffolding should be provided to stu-
dents to help them become independent learners in BL settings. This is particularly
important if the students are accustomed to teacher-centered learning. Fourth, stu-
dents' isolation due to the limited social interaction could impact their motivation to
learn. BL designers are encouraged to explore ways to create motivating climate for
the students.

The term resources in Resource-Challenged Communities (RCC), in the context of
this article, refer to four categories of resources that were identified as enablers of ICT
for education projects [15]: physical resources (i.e., computers), digital resources (i.e.,
digital material), human resources (i.e., trained teachers), and social resources (i.e.,
community, institutional, and societal structures that support access to ICT). RCC
face challenges in one or more of these dimensions. For instance, the limited access to
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technology devices or the Internet, the lack of qualified teachers or proper teachers'
training programs, and the disadvantaged socio-economic background of the students.

It is not uncommon for institutions who wish to adopt BL in RCC to focus on in-
creasing access to technology through initiatives that aim at providing computing
devices for every student, using digital learning management systems, or transforming
all courses to be delivered online [16]. Literature shows that such emphasis on access
to technology is bound to fail if it does not account for the contextual factors in RCC.
Students, as argued by Bourdieu [17], bring a particular social, economic, and cultural
capital to their studies that empower or disadvantage them, and affect their digital
literacy [18]. The presence of the computing equipment cannot by itself account for
the digital know how of the student [18]. Holley and Oliver [19] researched the expe-
rience of university students, who experienced financial hardships, in a BL program.
The program flexibility required the students to negotiate their needs, and to put extra
effort to define their learning spaces, which were shaped by their ability to control
technology, and managing their learning space at home. Vareberg [20] reported teach-
ers' perspectives in a rural school about adopting BL. The teachers perceived technol-
ogy as useful in engaging students, but they were hesitant to change or adopt new
pedagogical approaches to integrate it in their classroom. Barriers such as time, train-
ing, and equipment, which are more salient in rural settings, affected their willingness
to change their practice. The lack of training negatively affected their confidence, and
made some of them feel physically and mentally incapable of integrating technology.
This is in line with findings from [21], where factors such as age, training, and previ-
ous experiences with technology affected the teachers buy-in for the one device per
child (1:1) model. Successful integration of ICT is more work on the part of the
teachers, and they have to be willing to experiment with novel uses of technology.
Further, the teachers become reluctant if the extra effort is not rewarded by their insti-
tutes [22].

In the past decade, a relatively small number of studies has researched BL imple-
mentations in RCC, mostly addressing BL in higher education [14], [22]-[26], and
unsurprisingly revealing important barriers related to policy, technology infrastruc-
ture, training, and reluctance towards technology adoption. This article is an attempt
to envision a pathway forward for designing BL environments in RCC. It takes a step
back to interrogate two widely implemented projects in RCC, which had educational
premises similar to BL. The One Laptop per Child (OLPC) [27], and the Hole in the
Wall (HITW) [28] projects have promoted students' autonomy and personalized learn-
ing with the help of computers, which is one of the main ethos of BL. The article
further examines the literature researching technology use at home in RCC, which is
another fundamental factor that influences BL implementations. Informed by lessons
from the literature, the article proposes three design heuristics, as a manifesto for BL
designers to ensure that the particularities of RCC are not overlooked.
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2 ICT for Education Implementations in RCC

2.1  One laptop per child (OLPC)

The OLPC project produced and provided cheap, colorful 1:1 laptops to young
children ages six to twelve [27]. It conceptualized learning as a student-centered, self-
directed process, where the laptop helps the child think, and where the teacher is a
facilitator or co-learner. The emphasis on the child and the technology was meant to
mitigate the absence of qualified teachers in developing countries, and therefore the
project downplayed the value of teachers' training and curriculum support [29]. Many
OLPC implementations in US had shown improvements in students learning out-
comes [30], [31], but mostly in well-run and well-funded schools [32]. Other imple-
mentations, in developing countries or in underperforming schools in the US, were
less successful [29], [33]. OLPC was criticized for its techno-centrism or its focus on
the device more than the context. It lacked a holistic approach that takes into consid-
eration the contextual challenges such as the infrastructure, teacher training, and ped-
agogy [29]. For instance, in Peru, 43% of students did not bring their OLPC as their
parents feared they would be held responsible if anything happened to the device, and
many poor families could not afford repairing the laptop when it broke [29]. The limi-
tations of the OLPC approach to improve education were echoed in other studies that
scrutinized the impact of 1:1 initiatives in Europe and K-12 systems [21], [34]. Exam-
ining a wide range of implementations showed that equipment provision is not suffi-
cient to achieve transformational effects on education and that more research is re-
quired to understand the deep learning practices of students using their own devices
[34]. Similarly, Harper and Milman [21] argued, based on examining 10 years of
empirical research of 1:1 and K-12 education, that the question is no longer about the
effect of 1:1 on students, it is rather the how, why, and under what conditions that
impact is achieved.

2.2 Hole in the wall experiments (HITW)

Advocating a teacher-less learning model in favor of the technology motivated
Sugata Mitra's HITW in India [28]. Mitra left an unattended computer fixed to a slum
wall in India, where he found that the slum children had learned how to use the com-
puter and the Internet on their own. The initial results were confirmed through empiri-
cal research in rural India between 1999 and 2006. Documented experiments showed
that the children who used the HITW achieved comparable scores to students who
studied school computing curriculum [35]. HITW kiosks showed, in a longitudinal
study, a significant impact on mathematics achievement [36]. Further research
demonstrated that Tamil speaking children in a remote Indian village were able to
learn basic molecular biology in English, initially on their own and later with a media-
tor without subject knowledge, and found evidence that these children could reach
similar levels of learning as children in formal schools [37]. Dangwal and
Thounaojam [38] explained that HITW children adopted self-regulatory learning
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strategies. The strategies were correlated with self-motivation that derived the chil-
dren to determine their learning goals, plan, observe, and evaluate their behavior.

Mitra later developed the concept of Self-Organized Learning Environments
(SOLE), to capitalize on the lessons learned from his early HITW experiments, and
expand his experiments to include schools in UK and other countries [39]. The new
context offered different challenges such as allowing mixed-aged groups inside school
settings, organizing the learning space to enable group work, and changing the class-
room dynamics by requesting that teachers defer from intervening in students’ explo-
rations. Initial results did not mirror the success of the HITW experiments suggesting
that more work is needed to appropriate SOLE to developed contexts.

2.3  Technology use outside the classroom in RCC

Children's use of ICT at home in RCC is understudied [40]. Research shows that
family support is a predictor of computer use, and that family members act as media-
tors to appropriate technologies [40], [41]. Nogry [40] examined computer use in a
village in Madagascar that was involved in an OLPC project for four years. Parents,
siblings, and peers were also using the laptop with the children, and its use was sub-
ject to house rules such as balancing doing homework and playing games. Computer
use was different from what was intended by its designers as the laptops were used as
mediums for self-expression through the use of photo and video applications. Chil-
dren did not use it individually, and used it mostly for drill and practice rather than
material production of original projects or artifacts. That digital production gap sug-
gests that scaffolding by teachers is a necessity to foster creativity in RCC. Uchidiuno
et al., [42] explored the tablet use in rural Tanzania in school and at home. The stu-
dents in her study did not immediately help each other with unknown domain
knowledge. The presence of adults changed the dynamics as children preferred to
resort to them, and they waited for them to leave so they could help each other. Chil-
dren were less resilient and persistent and more likely to dropout at home as they
lacked proper scaffolding.

The complex use scenarios outside the classroom, present a different set of chal-
lenges to BL designers that will not be solved by providing access to a “technology
device”. As Stevenson puts it “..there is a need to move beyond one-dimensional
debates, such as access to ICT ensures use, to more nuanced accounts that focus on
the “messy” realities of ICTs usage “as it happens” in the home.” [41].

3 Envisioning a Pathway forward

This section suggests a pathway forward for BL designers that is inspired by the
lessons learned from the presented literature. Unlike the approaches that fit BL design
around a certain technology, three design heuristics are proposed to help BL designers
recognize the contextual challenges in RCC from the outset, and address them as they
make choices in terms of the type of technology, and its integration in classrooms.

1JET — Vol. 14, No. 12,2019 187



Short Paper—On Designing Blended Learning Environments for Resource-Challenged Communities

31 Localization

BL Designs that are grounded in the understanding of the local reality are more
likely to succeed. HITW and OLPC reflected the culture of their designers. While
HITW reflected a collective view of ownership and knowledge sharing that is com-
mon in India, OLPC ownership and its 1:1 model reflected an individualism perspec-
tive that tends to prevail in developed and Western countries [43]. The significant
improvements achieved by both projects in their native context were challenged in
other cultural settings such as the applications of HITW in UK, or Tanzania [39], [42],
and OLPC implementations in RCC. Contrary to the notorious disappointing results
of the OLPC in Peru, a successful local project emerged in rural Peru for a charity that
distributed refurbished desktop computers to schools [33]. The project success was
attributed to understanding the local context and the use of a bottom up approach
through which the community was empowered and various stakeholders were in-
volved in setting the program agenda. It is thus argued that BL designers should local-
ize the design problem by understanding the context of the community, school, teach-
ers, and students including their use of technology at home.

3.2 Embracing the complex realities

While localization focuses on understanding the local context, embracing the com-
plex realities is concerned with how this understanding is enacted in the design. BL
designers could see the limitations of available resources as opportunities to provide
novel alternatives. HITW implementation in India succeeded in embracing the collec-
tive use of technology to foster peer learning. Another example is BingBee, an infor-
mation kiosk that was designed in South Africa, where a computer was fully con-
tained behind a shop window to avoid vandalism [44]. Street kids accessed the com-
puter by tracking their fingers on an inexpensive fabric externally mounted on the
shop window. Providing individual access to technology is not the only way to im-
plement BL. Students could share access in school lab using a BL rotation model [9].
Moreover, if family members dominate the technology use at home, BL designers
might consider including them as stakeholders in the design process [42].

3.3  Balancing autonomy and scaffolding

The students' autonomy is one of the ethos of BL. Littlewood [45] conceptualized
autonomy as a spectrum that ranges between proactive and reactive autonomy. In
proactive autonomy, the learners set the goals, pursue them by making their own
choices, evaluate their progress, and adjust accordingly. Reactive autonomy is when
directions are not set by the learners, but once they are set, learners make decisions
and choices regarding appropriate and necessary resources to achieve those goals.
Reactive autonomy could be more appropriate for implementing BL in RCC, where
research shows that students might show less resilience in absence of proper scaffold-
ing at home or at school [42]. A BL in RCC could be a space, where students engage
in learning activities and negotiate autonomy while time, resources and directions are
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set and monitored by the teacher [46]. Vygotsky's zone of proximal development
concept, explains that there is stage that a learner cannot progress without support
from a capable adult or peer [46]. Scaffolding should be provided when needed by
teachers, or with help from peers such as in the HITW project. Technology could
provide scaffolding by providing automated feedback. Further, digital learning analyt-
ics could be used to tune the content and delivery to the students’ individual paces and
draw the teacher's attention to underperformed students [47].

4 Conclusions and Future Work

The flexibility of the BL approach holds many promises for RCC as learning be-
comes a personalized experience centered around students' needs and abilities, and
one that makes a cost-effective use of the community constrained resources. Instead
of discussing the effectiveness the BL environment based on certain technology fea-
tures, this article took a step back to inform the design of BL environments by lessons
learned from previous technology implementations in RCC. It introduced three high-
level design heuristics for BL designers to help them think about the contextual fac-
tors in RCC. Future work will investigate the operationalization of the introduced
heuristics in the presence of practical barriers such as the lack of supporting fund to
implement the heuristics; and identify fine-grained design guidelines for BL in RCC.
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