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Introduction

A blurry photo shows a smiling young man flanked by palm fronds, sweaty from his hike to the
top of a small hill in the dense Burmese jungle. He had managed to borrow the sole satellite
phone in his remote village for his journey to the nearest place — the only place — where he
could connect to the outside world.

This young man’s story is not unique. Modern education in the resource-constrained
countries is a challenge. Without access to reliable electricity and the internet, students (and
teachers) not only miss out on learning, they fall behind on the digital literacy skills they need to
thrive in a 21st century knowledge economy, further exacerbating what is known as the “digital
divide.” In fact, scholars have identified three levels of digital divides, acknowledging that equal
access to technology does not ensure equal outcomes (Hosman & Comisso, 2020; Ma et al.,
2019; Ogbo et al., 2021). Consequently, simply providing remote or impoverished communities
with internet access is not an adequate remedy. The internet is a tool, and the potential of any
tool is realised only through the knowledge and skill of its operator. In order to harness the
power of the internet to generate life-improving outcomes, users need to develop the
complementary skills of information literacy and digital literacy.

Information literacy is the ability to “recognize when information is needed and...locate,
evaluate, and use effectively the needed information” (American Library Association, n.d.),
while digital literacy includes the ability to “use online digital sources, including digital libraries,
to effectively seek different knowledge resources by using search engines, correctly locating
required information, and using online support when needed” (Abunadi, 2018, p. 121).

Developing these skills in remote, unconnected areas is incredibly difficult. An
innovative offline digital library called SolarSPELL offers a solution, enabling users to acquire
digital and information literacy skills before the internet reaches their community. This report
from the field focuses on a series of video tutorials that the author created to teach new users
with limited technological experience how to navigate the SolarSPELL library.
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This report describes the context and aims of the project, explains the design process,
assesses the impact on development, and discusses plans for future work.

Context
The SolarSPELL Digital Library
The Solar Powered Educational Learning Library (SolarSPELL) is a small, portable digital
library that is stored on a Raspberry Pi microcomputer (Figure 1). The solar-powered
microcomputer, functioning as a server, creates an offline Wi-Fi hotspot, which users connect to
with their own device, such as a laptop, tablet, or smartphone. Many people are surprised to learn
that “Wi-Fi” is not synonymous with “internet.” Wi-Fi allows devices in a local network to
connect to each other and functions independently from the internet. Because of this, anyone
within range of the SolarSPELL library’s Wi-Fi signal can connect to the library offline. Users
can then browse or search the library’s open-source content in a way that imitates the experience
of being online.

Figure 1: The SolarSPELL Library’s Hardware
(www.SolarSPELL.org)

The SolarSPELL team, based at Arizona State University in the United States, partners
with government agencies and ministries as well as other organisations to distribute digital
libraries to schools and communities in Africa, the Middle East, and the Pacific Islands (Deganis
et al., 2021; Hosman, Walsh et al., 2020; “About the SolarSPELL,” n.d.). To date, SolarSPELL
libraries have reached around 300,000 people in 14 different countries (“Impact,” n.d.), and users
include teachers, students, school administrators, healthcare practitioners, farmers, community
members and Peace Corps Volunteers.

Because building capacity in first-time library users is a top priority of the SolarSPELL
initiative, the team conducts multi-day train-the-trainer sessions for every new implementation
site. These trainings may include in-person or virtual workshops to teach new users how to
operate the digital library (Hosman, Walsh et al., 2020; “About the SolarSPELL,” n.d.).
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Need for Additional Training

Although the SolarSPELL initiative has experienced success in terms of library adoption and
usage (Hosman, Walsh, et al., 2020), not all users are comfortable with the new technology.
Quan-Haase et al. (2014) identified “technology confidence” as a key barrier to technology
adoption, a finding that was reflected in a 2020 survey of teachers in Fiji who had received
SolarSPELL libraries the prior year. When the teachers were asked how often they used the
digital library either for classroom use or self-training, approximately one-third of respondents
answered, “not often,” citing fear as a cause for avoidance (Hosman, Gémez Zermefio et al.,
2020). Recognising a need to offer additional support to novice users, the SolarSPELL team
expressed a desire to create a series of “walk-through” video tutorials aimed at teaching users
how to navigate the library, find the right resources and use these resources effectively.

Methods and Design

Preparation Phase
Prior to creating the videos, the author met with members of the SolarSPELL team to learn about
the characteristics of SolarSPELL library users and clarify the overarching goals of the project.
The author explored the existing resources in the library and developed a broad conceptual
framework for the video tutorials. Following stakeholder discussions and exploratory research,
the author proposed a collection of instructional videos, eventually twelve in all, to teach users
how to navigate and search the SolarSPELL library’s resources. Learning objectives for each
video were developed, and the following points of instruction were chosen:
e Website navigation
o Clicking on the company logo to return to the home page
o Understanding a site map or index
o Following a website’s breadcrumb trail
o Locating an organisation’s contact information
e Effective search strategies
o Using Boolean operators to expand or limit search results
o Applying multiple search filters
o Using an asterisk to find multiple variants of a word
o Using quotation marks to search for a specific phrase
e Technical knowledge
o Adjusting volume on a video
o Downloading and saving documents
o Understanding the difference between file types (pdf, doc, mp3, mp4)

Design Phase
Once a project timeline was established, the author began a six-step iterative design process to
create video prototypes:
1. Write a script
Plan corresponding on-screen actions
Create a storyboard
Record a prototype video
Send the prototype to the SolarSPELL team for feedback
Revise the prototype and re-record as needed

AN
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Prototype videos were sent to the SolarSPELL team for feedback and evaluation through
several revision cycles. Based on this feedback, videos were edited for content, clarity, flow and
length. To reduce cognitive load, each video was designed to be three to five minutes long (Clark
& Mayer, 2016). Narrated step-by-step instructions were accompanied by visual scaffolding
techniques such as a highlighted cursor, colored graphics and captions (Rodemer et al., 2021)
(Figure 2).

Bottle Cap Art
Instructions: Creator
Collect different sized and colored bottle caps and

glue/stick them on pieces of cardboard or another
platform to create designs and artwork.
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Figure 2: Visual Scaffolding Techniques

Microsoft Word and PowerPoint were used to write the scripts and design supplementary
visual aids, such as summary slides and standardised introduction slides. Storyboards were
created in ScreenPal (formerly Screencast-o-Matic). ScreenPal was also used to add narration,
video, background music and captions. Narration was recorded with a Blue Snowball
microphone (Figure 3).

Prototype videos were uploaded to ScreenPal and shared with the SolarSPELL team via
Google Docs. Members of the team offered feedback and suggestions through email, Google
Docs and video chats. Throughout the revision process, video scripts and on-screen actions were
adjusted to meet the needs of SolarSPELL end users, most of whom tend to be non-native
English speakers with limited technical experience.
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Figure 3: Storyboard in ScreenPal

Impact on Development

Adopting new technology requires people to step out of their comfort zones and onto an
intimidating new learning curve, but the SolarSPELL video tutorials can provide a soft landing.
Because a person’s attitude toward new technology greatly impacts his or her willingness to use
it, technology that is perceived to be both useful and easy to use is more likely to be adopted
(Puah et al., 2022). The tutorials offer point-of-need instruction, enabling technological novices
to use the SolarSPELL library right away and start building digital and information literacy
skills.

Research data illustrate the transformative power that knowledgeable SolarSPELL users
can have in their communities. Studies conducted in the Pacific Islands nation of Vanuatu found
statistically reliable evidence of improved health outcomes among SolarsSPELL users versus
non-users. These beneficial outcomes included reduced healthcare spending and decreased
incidents of preventable diseases like diabetes and heart disease (Erspamer, 2019; Ross et al.,
2022).

SolarSPELL is an innovative educational initiative with a proven impact (Hosman, et al.,
2020; Hosman, et al., 2020), and the video tutorials described in this report have the potential to
widen the library’s reach by making it more accessible to novice users. The videos help users
start developing information literacy by showing them how to search effectively for materials,
evaluate search results and use appropriate techniques for expanding or narrowing a search. But
this project is about far more than just teaching people how to navigate a digital library.
SolarSPELL users who learn from these videos will be able to take their new information
literacy skills and apply them to other contexts, engaging in deep learning that is known as “far
transfer” (Epstein, 2019). A teacher in Rwanda will know how to find videos to teach her class
about water conservation, a village midwife in Ethiopia will have access to life-saving medical
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information and a student in Micronesia will be inspired to pursue a career in STEM. These are
the kinds of skills that transform lives and communities.

Limitations and Plans for Future Work

Future work on this project will address several opportunities for improvement. First, the video
tutorials were recorded in English but many SolarSPELL users have limited English proficiency.
To make these videos more accessible, foreign language subtitles in languages like Arabic,
Spanish and Swahili will be added. In addition, new videos should be created for SolarSPELL’s
health and agriculture libraries due to their distinct interfaces and specialised content. Another
plan for future work is to improve user experience design. The video tutorials were created on a
laptop and demonstrate the perspective of a computer user but one study found that the vast
majority of users connect to the SolarSPELL with a tablet or smartphone (Hosman, et al., 2020).
In light of this fact, additional mobile-friendly videos should be created for mobile users. The
final and perhaps most important issue is the question of how to ensure that novice users find,
watch and understand the video tutorials. For people with limited knowledge of digital tools,
logging on to the SolarSPELL network, opening the library and finding the videos may present a
challenge. These users will likely need support from experienced local facilitators. To partially
address this challenge, the existing videos have been added to the SolarSPELL Training Course.
This is a digital, offline course that mimics the experience of online instruction, and library users
build their digital and information literacy skill sets as they work their way through the course.

Conclusion
In today’s knowledge economy, digital and information literacy skills are vital to education and
global development. However, for the world’s unconnected millions (Petrosyan, 2023), a
frustrating Catch-22 exists: Without access to the internet, how do people develop digital
literacy? When they get access, what good is the internet to them if they do not have the skills to
use it productively? The SolarSPELL library offers a way forward by giving users access to a
vast array of digital resources in an offline environment. Video tutorials tailored to the needs of
the library’s novice users meet learners where they are, placing them on the path to digital
literacy. Armed with knowledge and ability, SolarSPELL users will be well-positioned to
harness the power of the internet once it reaches their community.
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