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Abstract

Thesis title: A digital skills development framework for digitally maturing South

African Higher Education Institutions
I. Kariem June 2021

Master of Commerce in Information Systems, Thesis, Department of Information

Systems, University of the Western Cape

The advent of the 4" Industrial Revolution brought on an onslaught of technology rippling
through a multitude of industries. Smart Cities, Smart Communities, Artificial Intelligence and
Cloud Computing are but a few buzzwords of this digital age. It is argued in Information
Systems that many of the challenges faced by communities can be addressed in part through
the innovative use of technology. As Higher Education (HE) communities move from
traditional campus communities to smart campus communities, the application and
implementation of technological advancements and digital skills are needed to facilitate the
transition. The disruption caused by COVID-19 virus has had a significant effect on the tertiary
educational sector. This research is particularly important and relevant in a post-pandemic
phase in which HE finds itself. Especially, establishing a technological and digitally equipped
HE community to safeguard itself from possible future threats that impede daily operations

within HE campus communities.

The primary objective of this study was to create a proposed digital skills framework to assist
community members to identify the digital skills necessary to function optimally in a HE
community in the process of transitioning to a smart campus community. This primary
objective was reached by incorporating the Digital Skills Framework One (DSF1) and
Quadruple Helix (QH) into a proposed digital skills framework. The research question was as
follows: “What are the digital skills required for Higher Education communities to transition

from traditional campuses to smart communities?”

To answer the primary research question, the study adopted a Living Labs methodology. The
iterative nature of the methodology assisted the researchers to make ongoing corrections and
adjustments to the proposed digital skills framework based on end-user group feedback. An
online survey was issued to the participants that included questions of a qualitative and

quantitative nature. Thereby, improving the validity of the research conducted. Participants
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were purposively selected. The participant included first year, second year, third year, final

year, honours and master’s students studying at the University of the Western Cape.

The concurrent triangulation mixed-methods study revealed that an HE community can only
transition to a smart campus community as fast and effectively as the students and lecturers are
digitally equipped to manage and operate the technological advancements in the smart campus
environment. The proposed framework gives a verified account of the digital skills required to
function productively in a smart campus community and identified the stakeholders responsible
for supplying the digital skills to the HE community members (students).

Key words: Higher Education, Smart Cities, Smart Communities, Smart Campus, Living Labs,

Digital Skills Development, Digital Skills, Quadruple Helix
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Chapter 1: Introduction and background

Introduction

Within this chapter, key aspects of the study are presented. These themes include the increase
in adoption of digital technologies by Higher Education (HE) communities in South Africa, a
closer look at these digital technologies introduced in the 4" Industrial Revolution (4IR) and
the digital skills required to harness them for HE purposes. In addition, the challenges South
African HE communities face on this journey from a traditional to a digitally matured campus
environment are discussed below. Concerns that also receive attention include the digital divide

in a South African, as well as smart city and smart community concepts.

Next, the research methodology, built on the Living Labs methodology, is addressed to give a
thorough overview of the research process. Finally, the gaps in current research, research
problem, research questions, research objectives, significance of the study and ethical
considerations are presented which highlight the pertinent areas on which the study was

focused on.

1.1 Background to the study

The researchers looked at the journey of South African HE campuses as they move from being
traditional, predominantly offline campuses towards being digitally inclusive campuses using
41R or “smart”, technologies optimally to enhance HE. Campuses can be seen as micro-
communities that lend themselves well to the study of the transition from the traditional to the
new, and the researchers viewed that researching this transition journey of a South African
campus — the challenges, digital skills requirements, and the roles of the stakeholders involved
- may provide insights into similar transition journeys of other (non - HE) communities. The
objectives of the study were to determine the challenges faced by Higher Education campuses
in South Africa as they transition from traditional campuses to digital campuses using “smart
technologies”, the skills required on this journey, and to identify the different stakeholder
groups/individuals who will be able to solve these smart campus related challenges. The digital
skills required to participate fully in the functioning of a “smart” campus, overcoming the
mentioned challenges, have served as a point of departure for the investigation. COVID-19
posed a significant threat and challenge to the tertiary educational industry on a global scale
(Daniel, 2020). As challenges related to the pandemic escalated, governments were forced to
forbid in person interaction while promoting online communication (Daniel, 2020). This

sudden shift in daily operations of students and staff has proved to have challenges. The
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researcher theorises that there is a necessity for HE communities to accept and welcome the
journey towards becoming a smart HE community in part to safeguard itself from possible
pending threats. This is particularly important as it related to students within the HE
community. Since they are the ones most likely to be vulnerable and disadvantaged in terms of

technological access and digital skills required to function off-campus.

The advent of smart technology in various cities and communities has been the topic of much
research in the 21% century (Lindskog, 2004; Chourabi, Walker, Gil-Garcia, Mellouli, Nahon,
Pardo & Scholl, 2012; Caragliu, del Bo & Nijkamp, 2013; Silva, Khan & Han, 2018; Allam &
Dhunny, 2019). According to Allwinkle and Cruickshank (2011), cities predominantly are
becoming more interconnected, which allows for the flow of information from one system to
another that in turn improves the effectiveness and efficiency of the overall Information and
Communication Technology (ICT) infrastructure. Cities such as London, Singapore, and
Melbourne are at the forefront of the development of smart cities or communities, by making
use of interconnected devices to manage their ICT systems (Bakici, Almirall & Wareham,
2013; Calder, 2016; Dowling, McGuirk, & Gillon, 2019; von Richthofen, Tomarchio, & Costa,
2019). ICT presents an opportunity for countries to expand and develop their economic growth
and social development (Hollands, 2008). Despite academic enthusiasm about the advent of
smart technology in smart communities, Africa’s lack of readiness for smart cities is still a
significant concern (Ifinedo, 2005; Mutula, 2005; Mkansi & Landman, 2021; Olaitan, Issah &
Wayi, 2021). The digital divide creates disparities that prohibit and discourage communities
from understanding and accepting ICT implementations (Billon, Marco & Lera-Lopez, 2009).
Moreover, of importance is the assumption that people born in the digital age are fully equipped
with basic digital skills by the time they reach a tertiary level of education (Czerniewicz &
Brown, 2010). Thus, it was important for the researchers to address the need for digital skills
by community members (students) in an HE community. Especially in South African, HE

communities transitioning towards becoming a smart campus community.

The primary objective of this study was to design a proposed digital skills framework to assist
community members (students) to solve Higher Education related challenges by presenting the
basic digital skills necessary to solve these challenges. This objective was reached by
addressing the following primary research question: “What are the digital skills required for
Higher Education communities to transition from traditional campuses to smart
communities?” A Living Labs (LL) methodology was implemented to facilitate the process of
designing and amending the proposed digital skills framework. The feedback generated from

2
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the online surveys allowed the researcher to amend the initial proposed framework, which was
based on the analysis of previous research. Towards the end, the proposed framework not only
confirmed the digital skill shortages students face in a transitioning campus but also identified
key stakeholders that could supply the necessary digital skills to students.

1.1.1 An era of smart technologies

The 3 Industrial Revolution was marked by the birth of the internet and the advent of
digitization within various industries (Lasi, Fettke, Kemper, Feld & Hoffmann, 2014). The
revolution was characterised by the use of digital systems, networks, and technology (Kuni,
1997). The advancement of technology not only transformed the manner in which the
manufacturing industry operated but consequently influenced social change in communities
(Kuni, 1997). Since then, technological advancements have increased at a rapid rate (Lasi et
al., 2014).

The 4th Industrial Revolution (4IR) is synonymous with the 21st century which has brought
data-intensive and data-driven advancements in technology. This revolution has introduced
industries, institutions, and communities to disruptive technologies. Disruptive technology can
be defined as either the integration of an existing technologies or a new technology that creates
a paradigm shift in the current operations and processes of businesses and institutions (Kostoff,
Boylan & Simons, 2004). Key technological advancement within the 4IR is Cyber Physical
Systems, which refer to advanced processes in which computers, through the help of algorithms
and physical capabilities, can interact with humans (Baheti & Gill, 2011; Bongomin, Ocen,
Nganyi, Musinguzi & Omara, 2020). The interaction can occur under different circumstances
and modalities (Baheti & Gill, 2011). Another technological advancement coined IoT,
otherwise known as the Internet of Things or the Internet of Everything, is making headlines
worldwide. This technology’s main purpose iS to increase the level of interactions between
devices and systems (Lee & Lee, 2015). The output of 10T is a substantial amount of data
structured in a comprehensible and interpretable manner (Gubbi, Buyya, Marusic &
Palaniswami, 2013). These technological advancements are in the process of completely
transforming business models, operations, performance, and practices (Imgrund, Fischer,
Janiesch, & Winkelmann, 2018; Haseeb, Hussain, Kot, Androniceanu & Jermsittiparsert,
2019). Another disruptive technology forming part of the group of technologies called the 4th
Industrial Revolution (4IR) technologies is Cloud Computing, which is defined as a model that
allows for convenient access to a number of configurable computer networks, servers and

storage resources (Mell & Grance, 2011). Whereas IoT’s scaling ability and capability in terms
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of network connectivity is limited, cloud computing has seemingly unlimited storage and
processing capabilities and these systems present a magnitude of opportunities for
technological advancement (Botta de Donato, Persico & Pescape, 2015; Diaz, Martin & Rubio,
2016).

These 4IR technologies present an opportunity to effectively solve challenges, be it
community, business, or government-related issues (Manda & Dhaou, 2019). As mentioned
in the Western Cape Digital Skills Shared Agenda for Action, industries and institutions are
affected by technological advancements such as, Big data, Artificial Intelligence, Blockchain
Technology, Cloud Computing, Internet of Things, Augmented Reality (South Africa,
Department of Economic Development and Tourism, 2018). Internationally, universities are
making use of advanced technology to assist industries and to better their own environment.
For example, the top-ranking college, Massachusetts Institution of Technology (MIT) is at the
forefront of technological innovation, assisting industries, communities and their campus
environment to consistently improve and find innovative solutions to challenges. Their
programmes include Virtual Reality (VR) and Augmented Reality (AR) at MIT, MIT Robotics
Team, MIT Electronic Research Society and TECHX. All these programmes mentioned above
are student-run organisations (MIT innovation initiatives, n.d). This adoption of technology in
the tertiary educational sector demonstrates the ability of campuses to adapt and transition into
effective and efficient technologically advanced communities equipped with the digital skills

to operate daily tasks.

1.1.2 Smart cities and smart communities

The terms “smart city” and “smart community” are particularly difficult to define. Depending
on which area of literature you consult, a smart city may be defined as an Intelligent city,
Sustainable city, Wired city, Digital city, Information city, Virtual city, Green city or
Knowledge city (Schuler, 2002; Couclelis, 2004; Ergazakis, Metaxiotis & Psarras, 2004;
Komninos, 2006; Hollands, 2008; Anthopoulos & Fitsilis, 2010; Batagan, 2011). The inception
of smart city concepts has posed a multitude of challenges. According to Tranos and Gertner
(2012), although efforts and emphasis have been made regarding the development of ICT in
urban development, the indicators of what differentiates smart cities and communities from
less smart ones has previously been undetermined and unclear. Given that smart cities were
once a relatively new concept, there was little body of knowledge as to the characteristics,
concepts, and practices of a smart city and smart communities. Thus, previously contributing

to the lack of understanding of what a smart city and by association, a smart community was.
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In previous research smart cities have been defined as the integration of existing infrastructure
and information technology to facilitate positive change within cities (Batty, Axhausen,
Giannotti, Pozdnoukhov, Bazzani, Wachowicz, Ouzounis & Portugali, 2012). A contemporary
definition primarily focuses less on infrastructure and more on the integration of networks,
communication technology and infrastructure to better the socio - economic and environmental
areas of citizens lives (Ismagilova, Hughes, Dwivedi & Raman, 2019). Moreover, much of the
current body of knowledge emphasises the need for (1) active participation of community
members and (2) basic and advanced digital skills among citizens within smart cities and
communities (Tryfonas & Crick, 2018; Yusuf, Alamsyah, Syarif, Muh, Muntasa & Muzakki,
2019). Participation in the context of this study refers to the inclusion and active involvement
of community members by giving the students the opportunity to stipulate challenges they have
experienced on campus and the digital skills they think they need to function optimally in a
smart HE community. In terms of this study, the researchers defined smart cities and
communities as a network of active participants and stakeholders, infrastructure,
communication technology, and digital capabilities used in the best possible way to improve
the social, environmental and economic conditions/challenges of community members
(Tryfonas & Crick, 2018; Ismagilova et al., 2019; Yusuf et al., 2019). The researcher affirms
that every community has challenges. Thus, the researcher, as a starting point identified the
challenges students experienced in the HE community and thereafter determined the digital
skills the students require to solve those challenges.

1.1.3 Community related challenges
Solving community problems, such as the challenges faced by traditional campuses when
transforming to digital campuses, through the use of technology or digital skills development

programs is a well-researched field of study in Information Systems (IS).

ICT developments, including Smart/4IR implementations, present an opportunity to aid and
assist developing countries (communities) as they engage with community-level challenges
(Ndou, 2004; Avgerou & Walsham, 2017; Jordaan, Malekian & Malekian, 2019). However,
Silva, Khan and Han, 2018 contended that much of the unsuccessful implementation of ICT
developments in developing communities is a direct result of challenges related to
implementing and integrating smart technology into community members lives. Similarly,
Castells (1997), and Castells and Blackwell (1998), theorised that technology can further
aggravate disadvantaged communities’ socio-economic conditions. Other authors contend that

the current assumption that ICT implementations can be used as a means of development in a
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digitally divided community, is an ill-advised discourse (Wade, 2002; Warschauer, 2003).
Scholars argue that the true measure of ICT’s impact depends on the technologies ability to
adapt to the social, political, and economic climate in which it exists (Heeks, 2002; Gigler,
2015).

A study conducted by Gigler (2015), contended that when disadvantaged citizens have the
ability to utilise and manage data, they can improve their political, social, and financial
freedom. The results of the study have determined that in order for ICT to have a positive
impact on the lives of poor citizens, individuals’ information capabilities should be addressed
and enhanced (Gigler, 2015). The current body of knowledge contends that the purposive use
of technological advancements can aid communities plagued by environmental challenges and
move them from traditionally inhibiting circumstances towards better futures. The researcher
placed emphasis on determining the digital skills students require to solve the challenges they

experience with the use of technological advancements.

1.1.4 Digital skills in South Africa

The relationship between advancements in infrastructure - technologies available for use in an
environment - and the skills needed to use such technologies was part of the focus area of this
study. As communities move from traditional to digital ways of working and living, the digital

skills required by citizens increases.

Many authors contend that ICT can greatly improve citizens’ ability to solve or reduce the
challenges faced on a daily basis, thereby reducing poverty, inequality, and resolving issues
associated with health services, quality education and environmental factors (Das, 2019;
Majeed & Khan, 2019; Hatakka, Thapa & Sezbg, 2020). Although ICT development within
South African communities is necessary, there still remains a need for digital skills
development. South African individuals with the necessary basic and advanced digital skills to
resolve community level challenges using technology are relatively few (After Access, 2018).
Digital skills can be defined as the operational or content related digital capabilities for
individuals to strategically navigate digital services and products (Van Deursen & Van Dijk,
2011). The International Telecommunication Union (ITU) has determined that only 46% of
citizens residing in developing countries have basic digital literacy skills (ITU, 2018). In an
article aligned with the views of After Access (2018), Van Audenhove and fellow researchers
Marien, Craffert and Grove (2018), discussed the severity of the lack of e-skills in South Africa,
and how this lack prompted the then President Thabo Mbeki to establish the Presidential
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International Advisory Council in 2007 to address the ICT related challenges, specifically
focussing on the lack of e-skills (digital skills) amongst South African citizens. As a result of
this initiative, The National e-skills Plan of Action (NesPa) was introduced to research and
address skill shortages in South Africa (Van Audenhove et al., 2018). Since then, NesPa has
merged with the National Electronic Media Institute of South Africa (Nemisa) to develop the
e-skills capacity, and capabilities of South African citizens (South Africa. National Media
Institute of South Africa, 2019).

It is within this context of an observed lack of digital literacy and digital skills in South Africa,
that this study proposed to focus on digital skills to accelerate the transitional processes
followed by HE campuses. This context is fully explored in the Literature Review in Chapter
2. Background information related to multi-stakeholder relationships are discussed in the next

section.

1.1.5 Quadruple Helix

Solving community-related challenges using innovative solutions is a driving force in
developing countries (Zvieriakov & Zavadska, 2018). As a result, several helices have been
constructed as frameworks for thoughts around how to solve community-related socio-
economic challenges (Carayannis & Campbell, 2010; Zvieriakov & Zavadska, 2018).
Numerous conceptual frameworks such as the Triple helix, Quadruple helix, Quintuple helix
and N-tuple helix have been designed in an effort to comprehend the complex relationship
among actors or stakeholders such as the university, civil society, government and industry
(Nordberg, Mariussen, & Virkkala, 2020). The use of a specific helix depends on the shared
vision of the parties involved (Kolehmainen, Irvine, Stewart, Karacsonyi, Szabd, Alarinta, &
Norberg, 2016). An increasing number of businesses, communities and nations are engaging
in multi-stakeholder relationships with the vision of creating innovations for the purpose of
creating shared value (Russell & Smorodinskaya, 2018). The complexity of the relationships
among the actors are discussed in Cunningham, Menter and O’Kane (2018), study where the
researchers argued that the relationships within helices are oversimplified, innovation is rather
created by individuals and deemed valuable by the other actors involved. Thus, it is imperative
to analyse the need for a specific helix on a micro level to ensure value is created within the
community it aims to serve (Cunningham et al., 2018). The complexity of the relationships
within the QH has been mediated by the fact that this study will effectively focus on solving
pertinent issues per campus community challenge, thereby localizing the relationship to each

individual challenge within the HE community.

7
http://etd.uwc.ac.za/



The Quadruple helix involves the process of co-creation amongst four main industries: Firms,
Civil Society, Government and Research Institutions (Nordberg et al., 2020). For the purpose
of this study, each helix reflected either on the demand or the supply side of the two-sided
market. Civil society which includes the university students are on the demand side, as they
are in need of digital skills. Reason being, that the HE community members will ultimately be
the recipients of the digital skills. Government, University as an institution and Industry are
subsequently on the supply side, as they are responsible for providing civil society with basic
and advanced digital skills, infrastructure and technological solutions to solve social and
economic challenges. Thus, the proposed digital skills framework identifies the key stakeholder
groups/individuals in the innovation process to ultimately assist students by providing them

with the necessary digital capabilities to function in a smart HE community.

1.2 Gaps in current research

Despite thorough research as to the causes and challenges regarding the lack of digital inclusion
in Africa, studies focussing on the lack of digital skills in South African HE communities are
slim to none (West, 2015; Bornman, 2016). Few researchers have addressed the lack of basic
digital skills among South African HE community members. The digital skills required by
students to function optimally in a smart campus community in a South African context have
not yet been critically addressed. An opportunity arises for South African HE communities to
adopt the proposed framework not only to address the digital skills shortages but also to
determine the stakeholders involved in supplying community members with the necessary
digital skills. The research conducted in this study serves as a starting point to explore whether
the proposed framework can be used and replicated in other ICT projects and studies at Higher

Education Institutions (HEI’s) and other educational communities.

1.3 Statement of the research problem

The problem statement for the study was that universities face different challenges transitioning
from a traditional HE community to a smart HE community. These challenges can be solved
by developing a framework to address the underlying digital skills shortcomings in HE
communities. Universities are yet to create a framework describing the lack of basic and
advanced digital skills in their communities as they move towards becoming smart
communities. As an example, it is important for community members to comprehend the
implementation of ICT systems on a design level in order to see the value and benefits ICT
systems will bring to the community. There is, however, an observed lack of such technical

understanding within community member user groups when designing systems that are
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intended to address the identified challenges within their smart communities. Hence, the study
posited that the creation of a framework can assist university management and end-user groups
to address the lack of digital skills by delineating the digital skills shortages and by identifying
key stakeholders in the community in order to solve campus related challenges effectively.

1.3.1 Research objectives

The primary objective of this study was to create a proposed digital skills framework to assist
community members to identify the digital skills necessary to function optimally in a HE
community in the process of transitioning to a smart campus community. Moreover, several
sub-objectives were established in order to achieve the primary objective. The sub-objectives

were as follows,

e To define from literature and previous research, the challenges experienced by higher
education communities moving from a traditional campus to a smart campus

community.

e To define from literature the digital skills needed to solve smart campus related

challenges.
e To verify from end user engagement which digital skills are related to which challenges.

e To verify from end user engagement the stakeholders with critical responsibilities for
the development of the identified digital skills.

1.4 Alignment of primary research question, sub — questions, methods and research
objectives.

Table 1: Alignment of primary research question, sub — questions, methods and research objectives

Research Question: What are the digital skills required for Higher Education communities to

transition from traditional campuses to smart communities?

Sub- questions Methods Objectives
1. What are the challenges experienced by Analysis of To define from literature
higher education communities moving from | .
literature campus related

a traditional campus to a smart campus
challenges and

community? .
categories.
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Sub-questions

Methods Objectives
2. What are the underlying digital skills needed Analysis of To define from previous
?
to solve smart campus related challenges” literature research the skills needed

to solve campus related

challenges.

3. What digital skills do end-users see as Data collection: | To determine the digital
related to solving which of the defined Online Survey skill needed within a
challenges? smart campus community.

4. Who are identified by end-users as Data Collection: | To verify from end user

stakeholders with critical responsibilities for Online Survey engagement the

the development of the identified digital stakeholders with critical
skills? responsibilities for the
development of the

identified digital skills.

1.5 Delineation: The scope of the study

This study was geographically confined to the University of the Western Cape, situated in the
city of Cape Town, in South Africa. More specifically, only current and former students, who
have completed or who are completing their studies at UWC. The study aimed to delineate the
digital skills necessary for students to function as a productive citizen in a campus community
transitioning from a HEI to a smart campus community. The DSF1 was incorporated into the
proposed digital skills framework to establish the basic digital skills students need to acquire
to function productively in a smart campus community. The DSF1 was limited to a set of basic
digital skills and user skills that individuals need to be productive members in today’s digital

driven society (Claassen, 2017).

However, the participants were given the opportunity to share additional digital skills they
deemed necessary to function optimally in a smart campus community. The confines of the
study gave the researcher the opportunity to gain rich insight into the perceptions of students
related to their need for digital skills and the stakeholders necessary to supply digital skills in

a transitioning HE community.
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1.6 Methodology

“A new trend in user involvement in open innovation processes has emerged” (Bergvall-
Karenborn, Eriksson, Stahlbrost & Svensson, 2009). This trend includes end-user groups in the
innovation process to guarantee functional and effective products and services (Bergvall-
Kareborn et al., 2009). Although end - users can add value to the product or service, they need
a thorough understanding of the product or service being implemented. In order to involve end-
users in the innovation process, a specific design process needs to be followed. One such design
process is the Living Labs methodology. The European Network of Living Labs (as cited in
Schuurman, 2015), defined Living Labs as an open-innovation ecosystem where users openly
form part of a design process. It is imperative that the addition of technological advancements
adds value and is beneficial for the community. The Living Labs methodology consists of
mainly four activities, namely, “co-creation, exploration, experimentation, and evaluation”
(Schuurman, 2015:133).

These activities assisted the researcher to amend the proposed framework through two
iterations based on the participants feedback from the online survey. The cross - sectional study
selected a group of students including undergraduate and postgraduate UWC students studying
in the field of Economic and Management Sciences (EMS). Two iterations of the online
surveys were conducted with the purpose of amending the proposed framework by means of

the various insights and perceptions gained from the participants.

1.7  Significance of the study

The conceptual framework designed by the researcher proposed to identify the digital skills
needed to solve campus related challenges. Additionally, the framework determined each
stakeholder groups/individuals involved in the innovation process to supply digital skills to
students. The framework has three components. One is to identify the challenges the University
of the Western Cape is currently experiencing. The second component is to identify the digital
skills needed to solve the challenges. Finally, the stakeholder groups/individuals involved in

supplying the digital skills to community members were identified.

The researchers aimed to design a proposed digital skills framework to address shortcomings
of digital skills in HE communities. Furthermore, the researchers added to the current body of
knowledge in terms of research regarding smart campus development in South Africa. The
transition from a traditional campus to a smart campus community has been under researched

in South African academic literature. Thus, the present study is expected to add clarity to the
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fog surrounding smart campus community concepts, the need for digital skills, and digital

inclusion in a South African HE context.

1.8 Layout of the dissertation

Chapter 1: Introduction, problem Chapter 2: Literature review Chapter 3: Description of the
statement and research - .
. L covering themes within the study. methodology.
question/objectives.

Chapter 5: Conclusion, limitations . Cha_p‘lerxl. Fmdm?s and
N discussion. Presentation of final
and recommendations.
framework.

Figure 1: Layout of the dissertation

1.8.1 Chapter 1: Introduction and background

The first chapter presents an overview of the theoretical and methodological context of the
study. This chapter puts emphasis on background information, the research question, research
objectives, problem statement, gaps in current research, and the contribution the study will

make to the current body of knowledge in the Information Systems discipline.

1.8.2 Chapter 2: Literature review

Chapter 2 highlights existing research related to the key focus areas of the study. The key focus
areas are discussed in detail. Additionally, the Digital Skills Framework One presents the
reader with the opportunity to understand the importance and relevance of the framework in

the study.

1.8.3 Chapter 3: Methodology

The third chapter discusses the stages in the research process as well and gives an account of
the two iterations taking place in the study. Saunders, Lewis, Thornhill (2019), ‘research
onion’ will form the basis of Chapter 3. Stages in the research process are the philosophical
discourse, research approach, methodological choice, research strategy, time horizons, research

techniques, and procedures.

1.8.4 Chapter 4: Findings and discussion
Findings pertaining to the first and second iteration cycle are presented in Chapter 4, along

with a discussion about the findings as interpreted by the researcher. The results of the two
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iteration cycles form the basis of this chapter as the researcher; interpret the findings based on

the feedback of the participants.

1.8.5 Chapter 5: Conclusion

The final chapter presents the conclusions, recommendations, and limitations of the study.
Furthermore, the chapter aimed to identify whether the research question has been answered
and the research objectives have been reached. Additionally, opportunities for further research

are addressed.

1.9 Chapter summary

Chapter 1 sought to establish the background information of the topic of the study namely, “A
digital skills development framework for digitally maturing South African Higher Education
Institutions”. The rationale to conduct the research was identified by describing the background
information, the significance of the study and gaps in current research. In addition, the research
problem was stated, followed by the research questions and the objectives. The case study
population and sample were outlined to give insight into the need for using a purposeful
selection of participants. The chapter concluded by showcasing each of the research chapters.

The final section provided an overview of the salient points discussed in this chapter.

The following chapter discusses the key focus areas of the study. In this sub-section will

provide an overview of the salient points discussed in this chapter.
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Chapter 2: Literature review

2.1 Introduction

Following the theoretical scope detailed in the previous chapter, this section will report on the
existing body of knowledge based on the main ideas presented in Chapter 1. The research
question, objectives, contribution of research, ethical considerations and thesis outline were
presented in the previous chapter. The researchers accepted the fact that to create an effective
proposed digital skills framework, previous research must be considered and analysed. As a
result, this chapter looks at the advent of smart campus communities, the smart city maturity
model, digital skills, Quadruple Helix (QH), and the existing Digital Skills Framework One
(DSF1). Towards the end of the Chapter, a proposed framework is presented to illustrate not
only the challenges HE communities face when transitioning to a smart campus community
but also the stakeholder groups/individuals that need to be involved to address the shortage of
digital skills in HE communities. This initial proposed framework has been exclusively based

on previous research (see Section 2.9).

2.2 Smart Campus community

The researchers sought to determine the digital skills required by students to function optimally
in a smart campus community. The difference between a traditional campus and smart campus
community can be found in Haggans (2016), study. Haggans (2016), noted that traditional
campus communities are characterised by in-person exchanges between staff and students,
physical attendance of classes, established premises, designated areas for research, and library
books. While smart campus communities are characterized by online interaction between
students and staff, integrated administrative systems, community members with knowledge
and digital skills to use and manage campus resources, a technology-intensive environment,
global integration and exchange of academic research (Haggans, 2016; Villegas-Ch, Palacios-
Pacheco & Lujan-Mora, 2019). In terms of this study, smart campus communities are a mirror
image of smart cities but on a smaller scale. As a result, the definition and description of a
smart campus community has been derived from (Sutjarittham, Gharakheili, Kanhere and
Sivaraman, 2018:1) study which states “Large university campuses are like mini-cities: they
occupy several acres of land; they contain various spaces and facilities such as office buildings,
lecture halls, libraries, informal study rooms, retail spaces, car parks, and public transport stops;
they are populated with tens of thousands of people; they host a dynamic flow of human

activities from students and staff to contractors and general visitors, each with different needs
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and profiles; and they are under constant pressure to provide better services to stakeholders
while reducing costs”. According to (Chuling, Zanfu & Peng, 2009), one of the key challenges’
executives at HE communities face is managing the large pool of citizens, and the various
services and projects that exist within a smart campus community. In terms of this thesis, the
researcher refers to a study conducted by Villegas—Ch et al. (2019), detailing that smart campus
communities are ecosystems that experience an array of challenges. These authors have
determined that challenges can be managed with the help of ICT advancements to improve the
access of citizens to safety and security measures, efficient mobility and environmental
sustainability (Villegas—Ch et al., 2019). The advancement of technology has significantly
impacted different industries including HE (Mattoni, Pagliaro, Corona, Ponzo, Bisegna,
Gugliermetti and Quintero-Nufiez, 2016). The purpose of developing a smart campus
community is to manage expenditure and risk, to ensure effective and efficient use of campus
resources, to provide services supported by advanced technology and to ensure growth and
sustainability within the community (Kwok, 2015; Alghamdi & Shetty, 2016; Malatji, 2017;
Pereira et al., 2018; Min-Allah & Alrashed, 2020). Similarly, Muhamad et al. (2017), stated
that a smart campus community should not only focus on improving learning activities but
should incorporate advanced technology to support environmental, health and governance

systems of the HE community.

Pagliaro et al. (2016), deemed smart cities to be complex structures that are identified by
predetermined characteristics. Viewing an institution of HE as a smart community, a researcher
can identify characteristics that determine the complexity within a smart campus. The

characteristics are as follows:

Complexity: A fundamental challenge HEI’s experience is the level of complexity of practices
and processes which occur in their community and how much influence management has over
the processes. Examples of complex systems are environmental sustainability, economic

growth, and in terms of this study, smart campus environment.

Diversity: The wide variety of HEI’s results in there being many differences between these
institutions. These differences can range from geographic and demographic to economic
structures. Diversity adds to the complexity of functions within a university environment. The
increase in diversity in functions on campus invariably lead to the increase in actors needed to

manage university policies.
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Uncertainty: Volatile and constant changing environments puts strain on forecasting efforts to
manage a campus community. The future and its unpredictable nature are a constant challenge

that risk assessors and planners need to consider.

Sustainability: A wide variety of stakeholders form a major part of a university’s ecosystem.
The needs of stakeholder groups/individuals can be met by ensuring growth through

sustainable development initiatives identified throughout university policy.

The smart campus researcher has based this study on the University of the Western Cape
(UWC) situated in South Africa. UWC is a large community with approximately 20 500
students and staff members working and living in its vicinity (University of the Western Cape,
2013). UWC presents indicators of a campus community in the process of transitioning from
a traditional campus community towards a smart campus community. Pre — COVID-19,
UWC’s classes were mainly face-to-face interaction, exchanges with UWC personnel were
mainly in person, and UWC was predominantly limited to its physical premises. During the
global pandemic UWC has made technologically driven changes to assist students and staff
with their daily tasks. UWC has implemented integrated administrative systems, predominantly

online classes and online interaction between staff and students.

The researchers aimed to determine what digital skKills students need to function optimally in
the smart campus environment. The following section looks at a maturity model of a smart city
to identify the different phases needed to effectively implement smart city concepts and
technology in an HE community.

2.3 Smart community maturity model

The transition from a traditional community to a smart community is an intricate process which
requires thorough deliberation about the processes, not only technology and digital skills
needed in a smart community, but also about the planning to ensure deliverables are met, and
the implementation of smart technologies with the vision of designing a sustainable
environment (Deloitte, 2015). According to the Smart Cities report written by Deloitte (2015),
a traditional community that envisions transitioning into a smart community needs to follow a
set of phases. Deloitte developed a maturity model to establish the phases for a transitioning
community. These phases include, “initial, intentional, integral, and transformed” (Deloitte,
2015:36). The researchers of this thesis viewed the transition from a traditional HE campus to
a smart campus environment as a roadmap. Each phase is depicted in Figure 2, illustrates each

phase of a traditional HE community maturing into a smart campus community. The roadmap
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is based on the Deloitte model. The revised phases include foundational, core services,
integration and transformation phases. Each phase presents its own challenges. The author of
this thesis has theorised; these challenges can be solved by supplying campus community
members with the necessary digital skills. The study aimed to establish the digital skills
necessary for students to function optimally within a smart campus community. The phases to

establish a smart campus community are presented in the next section.
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Figure 2: Roadmap to a smart campus community (Source: author)

2.3.1 Foundational phase

In order for a traditional campus to transition into a smart campus community certain
fundamental components related to the transitioning need to be in place. These components
include network/internet availability, access to data and digital devices (on/off-campus), and
efficient mobility of students both on and off campus. The components presented are
challenges until solved by a university. Table 2 illustrates the foundational challenges HE
communities face when transitioning to a smart campus community. In addition, a definition
of the challenges and the corresponding sources of academic literature are listed within the
table.
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Table 2: Foundational challenges definition

Foundational Challenges

No

Challenge

Definition of challenge

References

Access to
devices

Digital devices can be defined as technological
developments such as electronic devices, electronic
systems, and networks that create, store, distribute,
and automates data to present usable information.
Access to digital devices needs to be a priority for a HE
community transitioning to a smart campus community.
Additionally, the study theorises that when HE
community members do not have the necessary digital
skills to operate and manage digital devices, they will
be highly unlikely to transition successfully into a smart
campus community.

After Access (2018)
Roztocki, Soja &
Weistroffer (2019)

Access to
internet
connectivity

A key determinant of a smart community is the ability
for community members to connect to the internet via
broadband or Wi-fi services. Access to broadband and
the ability to afford broadband services is a critical
challenge South African citizens experience. The study
theorizes that in order for an HE community to
transition to a smart campus community, students will
need access to Wi-fi/Broadband services.

After Access (2018)
Evans (2018)

Digital skills
literacy

Digital skills can be defined as a set of capabilities
related to operating and managing data using
technological developments. As HE communities’
transition from a traditional campus environment to a
smart campus community, certain digital skills are
required for the members of the community to function
optimally when operating the technological
developments. The study theorises that students’ need
basic digital literacy skills to function confidently in a
smart campus community.

van Laar, van
Deursen, van Dijk &
de Haan (2017)
Bond, Marin, Dolch,
Bedenlier &
Zawacki-Richter
(2018)

On and off -
site mobility

On and off-site mobility refers to a student’s ability to
receive class lectures and resources whilst not
physically attending class. Open, flexible and distance
learning (OFDL) does not require a student to adhere
to a set time, location, learning method or educational
path. This study theorises that as an HE community
transitions from a traditional to a smart campus
community teaching practices between student and
learners needs to be flexible. Additionally, in order to
facilitate the transition from physical classrooms to
online options of learning, students will need the
necessary digital skills to make use of the online
learning platforms and applications.

Naidu (2017) Muller
et al. (2018)

2.3.2 Core services phase

Once a university implements all the elements needed within the foundational phase (access to
devices, internet and basic skills induction), it can determine how to improve their primary

services on campus. The core services describe the services rendered within an HE community.
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These services ensure that student needs are met. Core services in an HE community includes
the physical safety of students and privacy related to personal information, teaching and
learning initiatives, and administration related to students’ profiles and data. Table 3 illustrates
the core services challenges HE communities face when transitioning to a smart campus

community. In addition, definitions of the challenges and the corresponding sources of

academic literature are listed within the table.

Table 3: Core services challenges definition

Core Services Challenges

No | Challenge Definition of challenge References
Physical safety is critical within the borders of a campus
community in order for students and staff to learn and
teach successfully. Lack of safety within the campus
environment can include theft of personal items, sexual
harassment, rape, stalking, bias-related violence,
disorderly conduct in classrooms, arson; suicide Langford (2004)
attempts, physical harm, destruction of property and Zhang, Suo,
riots. Other threats to the physical safety of students Chen, Liu & Gao
are natural disasters. Students and staff need to feel (2017)
safe in the environment in which the study and work.
This study theorises that the use of technological
advancements can aid the student to in turn feel safer
on campus. However, students require the necessary

Physical safety | digital skills to make use of the technological safety

5 of students additions in the smart campus community.
Privacy in terms of protection of your personal data is of
critical importance in a campus community. Many
threats exist to compromise and steal certain personal | Rejdenberg &
information. In the midst of the COVID-19 pandemic, Schaub (2018)
HE communities were forced to interact and transact Komljenovic
online. Thereby, increasing threats related to online (2020)
privacy concerns. Students need to be equipped with
the necessary knowledge and digital skills to interact

6 Data privacy online, share information, and transact safely online.
As a result of the pandemic, many of the services the
case study institution offers have been moved online. Aldowabh,
Some of these activities include online classes, Rehman, Ghazal
registration and electronic payments. However, & Umar (2017)

Student students may still face challenges using these Al_Janabi, (2020)

7 administration | university services.
E-learning can be defined as an online platform where
educational tools, material, and resources are shared Al-Fraihat, Joy &
between students and lecturers. It is evident from Sinclair (2017)
literature that universities across the world are Al-Samarraie,
experiencing an increased demand for online Teng, Alzahrani
educational services. However, some university & Alalwan (2018)
programmes do not allow for flexibility in terms of Al-Fraihat, Joy &
attendance. University rules sometimes require Sinclair (2020)
students to be present and accounted for during online

8 e - Learning as well as in-person classes
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References
No | Challenge Definition of challenge

iKamva is a Learning Management System (LMS) used

by the case study institution staff and students to Zanjani (2017)
facilitate the majority of online activities as related to Ghazal, Al-
course material. Students receive course resources Samarraie &
from the lecturers, participate in forums and submit Aldowah (2018)

assignments. Navigation of this platform is a challenge
for community members. All students are not equipped
9 iKamva (LMS) | with the necessary digital skills to navigate iKamva.

2.3.3 Integration phase

Once the core services of a campus community have been improved (sufficiently digitized), it
is then important to assess the state of further areas of the university and determine how to
integrate these areas into the digital lives of students and staff. The areas of concern within the
integration phase are, quality of life as it pertains to students’ unique experience at university,
access to health and wellness services, and availability of quality food products and services.
Table 4 illustrates the integration challenges HE communities face when transitioning to a
smart campus community. In addition, definitions of the challenges and the corresponding

sources of academic literature are listed within the table.
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Table 4: Integration challenges definition

Integration challenges

No

Challenge

Definition of challenges

References

10

Lack of
innovative
spaces

Traditional learning spaces are classrooms that include
immobile furniture, assigned seating points, and a lack of
technological advancements. The purposive use of ICT
presents an opportunity for universities to enhance their
learners' performance, learning capabilities and social
interactions. Study areas are crucial to the productivity of
students on campus. The majority of students make use
of these campus areas to study, work in teams, and
attend to their individual assignments. Innovative study
areas give students the opportunity to improve their
motivation and quality of life on campus. Innovative
learning spaces can foster open innovation among
students by incorporating flexible furniture and
technologies. This means that, an HE community that
endeavours to transition to a smart campus community
has to ensure that students have the necessary digital
skills to operate and manage the ICT developments within
the smart classrooms/study areas.

Abdellatif (2019)
Kariippanon, CIiff,
Okely & Parrish
(2019)

11

Health and
Wellness

COVID-19 has presented many challenges in the campus
communities across all South African HEI's. The health
and wellness of employees and of students have taken
centre stage in order to ensure that the campus
community remains safe from immediate health threats.
Additionally, COVID-19 has presented an unfortunate rise
in mental health issues related to anxiety and depression.
As HE communities move back to campus, there is a
need to consider how to assist students with their physical
and mental health. This study theorises that as a
traditional campus community moves towards becoming a
smart community, ICT developments can aid both the
healthcare practitioner and student to engage and
interact. However, students need adequate digital skills
to operate the technology available to them.

Naidoo &
Cartwright (2020)
Pownall, Harris &

Blundell-Birtill
(2021)

12

Food
security

Food security is a key aspect of any smart campus
community. The pandemic has presented grave
challenges related to food security among the
disadvantaged groups in South Africa. Moreover, with the
rise in tertiary educational costs and the cost of living,
more disadvantaged students experience food shortages
and hunger. Food shortages and scarcity are grave
issues in underprivileged communities in South Africa. It
is critical to assess the research conducted concerning
the availability of food on campus to ensure that daily
needs of students and staff are met, and that
sustainability of food supply and production is achieved.
An HE community transitioning into a smart campus
community has the ability to use ICT developments to
implement sustainable food production and distribution on
campus. However, the study theorises that students play
a crucial role in the sustainability agenda and therefore
need the necessary digital skills to operate the
technological developments on campus.

Van den Berg &
Raubenheimer
(2015) Arndt,
Davies, Gabriel,
Harris, Makrelov,
Robinson, Levy,
Simbanegavi, van
Seventer &
Anderson (2020)
Broton, Weaver &
Mai (2018)
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2.3.4 Transformation phase

The final step within the innovation process is the transformation phase. In this phase, the
foundational, core services and integration services have been optimized and streamlined on
campus using technology. However, it is important to note that this is an iterative process that
requires those involved to always re-assess, re-test and monitor, and change processes within
the previous phases if they are deemed outdated or irrelevant. The transformation section
ensures that sustainable goals are met and that community members always look to establish
growth within the community. Table 5 illustrates the transformation challenges HE
communities face when transitioning to a smart campus community. In addition, definition of

the challenges and the corresponding sources of academic literature are listed within the table.

Table 5: Transformation challenge definition

Transformation Challenge

No | Challenge Challenge definition References
The final challenge presents an opportunity for HE
communities to continuously grow and improve their
processes, practices, and investment in technological
advancements. However, community members need to
accept and invest in the idea of an ever-changing
environment. Considering that the majority of the
infrastructure, processes and basic technological
developments are implemented in the phases mentioned

above; it becomes possible for a campus to implement Blanco-Portela,
new, 4th Industrial Revolution technologies, such as Benayas,
sensors; cameras for detecting movement, and automated | Pertierra &
support services like robots and chatbots. The Lozano (2017)
involvement of students within these developments is Murray (2018)

closely related to the successful use of these
developments. In a smart campus community, innovation
need to be involved with incorporating students to create
and develop a sustainable environment in which they can
confidently carry out their daily tasks. Thus, ongoing
investment in digital skills is required to understand,
Sustainability | manage, and operate all the technological advancements
13 | and growth within a smart campus community.

2.4 Digital skills

The proliferation of previous research in the field of ICT related capabilities generated a variety
of terms defining digital skills. The terms include “digital skills’, “digital literacy”, “ICT
skills”, “e-skills”, “internet skills”, “digital competence” and “technical competence”
(Goodyear, Salmon, Spector, Steeples & Tickner, 2001; Merkofer & Murphy, 2009;
Buckingham, 2010; Van Deursen, Van Dijk & Peters, 2011; Van Dijk, & Van Deursen, 2014;
Carretero, Vuorikari & Punie, 2017). The 21st century digital skills as discussed in the Van
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Laar, Van Deursen, Van Dijk and De Haan (2019) study, set out to analyse the prevailing nature
of digital skills in relation to “creativity”, “collaboration”, “information”, “critical thinking”
and “problem solving”. As a result of the study, the researchers designed a digital skills
pathway. Towards the end of their study, the researchers concluded that in terms of viewing
digital skills as a pathway, if an individual lacks a particular digital skill, they will likely lack
other skills, provided that digital skills are interrelated and sequential to one another (Van Laar,
Van Deursen, Van Dijk & De Haan, 2019). The researchers contest that for an individual to
thrive in the 21st century labour market, they need digital skills related to creativity,
collaboration, information, critical thinking and problem solving to reap the benefits of their
employment (Van Laar, Van Deursen, Van Dijk & De Haan, 2019). Similarly, a literature
review conducted by Van Laar, Van Deursen, Van Dijk and De Haan (2017), to account for all
the necessary digital skills needed in today’s society. Moving from traditional technical skills
to a broader spectrum of capabilities needed to functional as a knowledge worker. The
researchers initially screened 1592 articles and after a thorough analysis focused on just 75 of
them. Towards the end, the scholars designed a framework of 21st century digital skills which
provided definition and operational instructions in the pursuit of stipulating the most prominent
digital skills needed in the 4IR. This framework encapsulates 12 digital skills such as,
“technical”, “information”, “information management”, “‘communication”, “collaboration”,
“creativity”, “critical thinking”, “problem solving”, “ethical awareness”, “flexibility”, “self —
direction” and “lifelong learning skills” (Van Laar et al., 2017:583). However, these digital
skills reflect only one aspect of individuals’ digital competence. Other areas of digital
competence include, and individuals established knowledge, perceptions and attitudes towards

digital devices and digital skills (Langset, Jacobsen & Haugsbakken, 2018).

Readiness for the Future (2018) report conducted by the World Economic Forum, stipulated
each country’s readiness and compared it to South Africa’s current technological state.
Subsequently, South Africa was ranked 67th out of 100 countries, in terms of the lack of human
capital (World Economic Forum, 2018). Furthermore, the report contends that South Africa
ranks 94th among 100 countries in terms of the proportion of citizens who have the necessary
digital skills in the country (World Economic Forum, 2018). Another report, titled Automation
Readiness Index maintains that South Africa ranks 22 out of 25 countries pertaining to their
current abilities and strategies to exploit opportunities and solve community-related challenges

by means of intelligence automation (Economic Intelligence Unit, 2018).

23
http://etd.uwc.ac.za/



The researchers with the help of an online survey had to establish what digital skills students
currently have. Once the students’ current digital skills were determined the researcher had to
establish what digital skills the student will need to solve these challenges of a traditional
campus transitioning into a smart campus community. The Digital Skills Framework One was
used to determine the digital skills required by students to function confidently in a smart

campus community.

2.5 Digital Skills Framework One

The Digital Skills Framework One (DSF1) as developed by Claassen (2017), has been designed
to provide a holistic view of the digital skills needed to function productively in today's society.
The use of the word “One” merely indicates that this framework is a top-level view of the
various digital skills needed to different areas of life (Claassen, 2017). However, it is important
to note that the researchers did not view this framework as the holy grail of the digital skills
framework, but rather considered the framework as a general top-level to lower-level view of
the set of digital skills necessary to function in today’s society (Claassen, 2017). The researcher
stated that digital skills should be applicable and relative to specific areas of life (Claassen,
2017). These specific areas can be defined as digital dimensions, indicate in the facets of life

which certain digital skills are related (Claassen, 2017).

The digital dimensions are as follows: digital literacy skills, user digital skills, ICT practitioner
skills and e-leadership skills. Basic digital skills constitute the base level of understanding,
followed by skills related to digital literacy, user skills, ICT practitioner skills and e —
leadership skills. Digital literacy skills refer to individuals having a basic understanding of
digital skills. While basic user skills constitute “generic or sector- or profession- specific” skills
(Claassen, 2017:4). Basic ICT practitioner skills also known as "ICT Professional Skills” refers
to the understanding of basic digital skills as related to ICT practitioners (Claassen, 2017:4).
Finally, e — leadership constitutes the “digital leadership skills” (Claassen, 2017:4).

Figure 3 gives a detailed depiction of the different dimensions in which the digital skills are
used. According to Figure 3, A. Digital Skills refers to individuals basic understanding and
knowledge about electronic devices, applications, and digital devices (Claassen, 2017). For the
purpose of this study digital literacy skills refer to “The ability of individuals to use digital
tools and facilities to perform tasks, to solve problems, to communicate, to manage
information, to collaborate, to create and share content and to build knowledge, in all areas of

everyday life and for work™ (Claassen, 2017:6). User digital skills should not be confused with

24
http://etd.uwc.ac.za/



Sector user skills. User digital skills (B), which is a subset of digital literacy (A) refer to a more
advanced level of skills regarding digital tools and devices. The digital skills in this area are
“word processing, spreadsheets, presentation, web browsing and knowledge flows, project
management, social media proficiency, cloud (understanding and usage), safety, security,
privacy and backups, netiquette and ethics and collaboration in the digital context” (Claassen,
2017). While E. Sector user skills implies individuals’ occupational responsibilities as they
relate to a specific sector in industry (Claassen, 2017). In this area, digital skills mean
comprehending different aspects of modern media, being able to work with information in
different formats, comprehending the importance of copyright and digital platforms, having the
necessary skills to implement various applications and combination of applications, having the
ability to use technology creatively (Claassen, 2017). Component C. ICT — practitioner skills
constitute technology specialists who should have research, development, system design,
system management, digital marketing, integrating, testing, maintaining, and service support
skills (Claassen, 2017). Finally, D. e-leadership skills refer to those digital skills held by
individuals in leadership positions who need to be able to manage a business successfully in
the 21 century. According to DSF1 managers, executives, and leaders need to demonstrate the
capability “to ensure more effective performance of different types of organisations, to explore
possibilities for new ways of conducting business and arganisational processes, to establish
new businesses, organisations, platforms and applications or interventions and to effect

innovation” (Claassen, 2017).

As mentioned above, the DSF1 served as the foundation of the proposed digital skills
development framework. The DSF1 is an appropriate framework for the study as it establishes
the digital skills required by individuals to function optimally in today’s digitally driven era.
As a university transitions from a traditional campus community to a smart campus community,
digital skills are required to function within the smart campus community. DSF1 establishes
the digital skills required by students to function optimally within a smart campus community.
The researcher theorises that as traditional communities follow the journey to transition to a
smart campus community, certain challenges arise. These challenges can be solved in part by
ensuring community members (students) are equipped with the necessary digital skills to solve
the challenges. It is for this reason that the researchers determined exactly which digital skills
solves which challenges. The online survey determined the connection between each individual
challenge and the digital skills required to solve that challenge from the students’ perspective.

An analysis of DSF1 cross-referenced with the answers given by the students was the first
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steppingstone to connect the digital skills in DSF1 to the challenges faced by universities as

they transition from a traditional campus community to a smart campus community.
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2.6 Quadruple Helix
2.6.1 The advent of the quadruple helix

The university ecosystem is made up of various role-players. For the purpose of the study, the
Quadruple Helix was used as a detailed and structured representation of the role-players
involved in supplying digital skills to campus community members (students). Countries across
the world are facing an increase in international rivalry and competitiveness (Carayannis &
Campbell, 2011). A country that seeks to be competitive needs to stay ahead in terms of
innovation. Thus, the idea of innovation has shifted from a closed industry phenomenon to
stakeholder groups from various industries sharing a common goal (Carayannis & Campbell,
2011). The Quadruple Helix is a shift from the traditional top-down business structure, towards
a user-centric and open innovation system (Arnkil, Jarvensivu, Koski & Piirainen, 2010). The
term Quadruple Helix is a revision and expansion of the previously known Triple Helix
(Parveen, Senin & Umar, 2015). The Triple Helix was developed by Etzkowitz and
Leydesdorff (2000), to describe the innovation network among policymakers/government,
research institutions/universities, and industry/firms. Academics note that to create long-term
value for innovation it is necessary to integrate culture and media to the innovation process
(Kolehmainen, Irvine, Stewart, Karacsonyi, Szabo, Alarinta & Norberg, 2016; Galvao,
Mascarenhas, Gouveia Rodrigues, Marques & Leal, 2017). Thus, stakeholders from different
industries and backgrounds are added to the Quadruple Helix to ensure that contextual cultural,
and media considerations are taken into account during the development of an innovation
process (Kolehmainen et al., 2016; Galvdo, Mascarenhas, Gouveia Rodrigues, Marques &
Leal, 2017). In Arnkil et al. (2010) study, the researchers identified the key role-players and
their fundamental responsibilities as seen in Figure 4 below. Key role-players in the Quadruple
Helix are as follows: public sector, firms, civil society and universities. The aim of the
Quadruple Helix is to allow communities to develop through the positive actions of various

stakeholder groups in a network (Kolehmainen et al., 2016).

Figure 4 illustrates the different roles each sector is responsible for in the Quadruple Helix.
Firstly, the public sector represents the policymakers or public authorities within society
(Leigland, 1994). In a user-centric innovation process, the role of the public sector is as follows:
support user innovation and offer a means of dialog between stakeholders. The firms constitute
social entrepreneurs, local and international businesses, and enterprises willing to create unique
products and services to benefit civil society (Martin & Osberg, 2007). The responsibilities of

the business sector are as follows: to support the innovation process driven by citizens and
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develop the products and services based on products and services identified by citizens. Civil
society represents the users directly impacted by innovation. The users are responsible for
designing and creating solutions based on citizen needs in the community. Lastly, the
universities, the institution where academia use research and management skills to assist in the
innovation process. Their responsibilities are as follows: to support all stakeholders and their

roles within the Quadruple Helix.

Main goal of
innovation activity
-To produce products
and services relevant
for citizens

Universities,
polytechnics
=Support citizens’ innovation
activities

*Support firms and
public authorities in
the utiization of

citizen innovations

Firms
Develop commercial
producis and services from
citizens’ innovations
*Support citizens innovatio
activities

Type of innovation
-lnnovations relevant
for citizens

Initiators of
innovation process

-Citizens m o

RN AS b W
macae s i

Figure 4: Citizen centred Quadruple helix model (Source: Martin & Osberg, 2007:56)

2.6.2 Challenges and considerations involving the quadruple helix

A variety of factors contribute to the challenges existing in the Quadruple Helix. Perkmann et
al. (2013), mentioned several factors that contribute to the possibly strained relationship
between university and industry. The factors stated in Perkmann et al. (2013:426), the study
includes four core categories such as “Individual determinants”, “Organisational
determinants”, “Institutional determinants” and “Impact” Individual determinants consisting
of factors such as “age, seniority, previous commercial experience, grant awards (government),
contract awards and scientific productivity” (Perkmann et al., 2013:426). Organisational
determinants consist of “quality departments, organisational support, incentive systems,
original commercial experience, and peer effects” (Perkmann et al., 2013:426). Institutional
determinants consist of “applied discipline, bio science and country-specific regulations”
(Perkmann et al., 2013:426). Lastly, the Impact represents “scientific productivity, commercial
productivity, shift towards applied research, increased secrecy, collaborative behaviour and
teaching” (Perkmann et al., 2013:426). Prominent criticism of the Quadruple Helix is that the
addition of more stakeholders can result in troublesome networking relationships
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predominantly caused by variation and inconsistencies in demands (Miller, McAdam &
McAdam, 2018). Several authors suggested that there remains a need to manage stakeholder
relationships to ensure that the visions set out by the different groups are accomplished (Hughes
& Kitson, 2012, Arnkil et al., 2010, Miller et al., 2018). The efforts made by the members of
the QH are often plagued by budgetary constraints, lack of understanding of technology being
implemented, and the absence of clarity regarding stakeholder members collective goals
(Borghys, van der Graaf, Walravens & VVan Compernolle, 2020). Similar to Perkmann’s (2013)
study, Fitzpatrick and Malmborg (2018), recommended that in order for the QH to be effective,
both individual and organisational cultures need to be taken into consideration. In addition,
Fitzpatrick and Malmborg (2018), noted that defining collective goals, stipulation of a
management approach, and encouraging consistent feedback from community members are
also required. Albeit the challenges presented by this Helix, Carayannis and Campbell (2011),
noted that the Quadruple Helix takes into consideration the culturally based and media-based
spheres in a society which in turn promotes creativity to produce new sustainable and relevant

innovations.

2.6.3 A lesson learnt from a multiple stakeholder approach

In the Fitzpatrick and Malmborg (2018) study, the authors detailed that a middle- out approach
as the most appropriate approach to use in terms of leadership and management of the
collaborative nature of a Quadruple Helix run project (Coeiera, 2009). To paraphrase Coiera
(2009), the middle — out approach takes the strategies from both top -down and bottom- up
approaches to effectively get a product to the market at the best time to the right people. In
terms of the top — down approach, stakeholders can determine the gap within the market
pertaining to technological advancement, while taking the needs of community members into
account and building relationships by utilising strategies from the bottom-up approach (Coiera,
2009).

2.7 Higher education institution’s role in the quadruple helix

The role of universities in society has changed and evolved based on the mode in which these
institutions exist as part of the QH. Yun and Liu (2019), reflected on the Gibbons (1994) study,
where Mode 1 speaks of the traditional role of HEI which has mainly focused on academic
performance and conducting research rather than having an emphasis on applying research
(Saunders, Lewis & Thornhill, 2007). This mode receives much of its mandates from
policymakers and state institutions (Salter & Martin, 2001). Mode 2 represents the emphasis

on technology transfer by means of research and development initiatives. This mode

30
http://etd.uwc.ac.za/



encourages participation in conferences, partnerships between industry and other academic
institutions, engagement in consulting practices, and to the publication of master’s and PhD
theses (Salter & Martin, 2001; Gibbons, 1994). Lastly, Mode 3 refers to the collaboration
between different stakeholder groups from various industries, engaging in non - linear
management approaches towards reaching a common innovative goal (Perkmann & Walsh,
2007; Yun & Liu, 2019). As mentioned above, the Triple helix involves mainly, policymakers,
industry, and universities, while the Quadruple Helix includes community members among the

stakeholder groups.

Higher Education Institutions (HEI) play an important yet contradictory role in their
development of their regional community. As stated by Kolehmainen et al., (2016), the role of
a university is twofold, the first is to address the economic needs of a society by encouraging
and developing a knowledge-based society to strengthen the economy of a country. The second,
and quite simply more often, is to excel in global recognition for literary and academic
contribution to the current body of knowledge, which can potentially result in loss of

knowledge that should pertain to their own communities.

Desirable future for the region

. ppe——— i ————

networks

‘
Regional development \ 1 /
¢ 2 _) Quadruple helix collaboration
" ‘\

Current situation of the region:
Regional resources and competences

University / HEI Industry - Government Community

Figure 5: The Framework for knowledge - based regional development “Filling the black box” (Source:
Kolehmainen, Irvine, Stewart, Karacsonyi, Szab6, Alarinta & Norberg, 2016:29)

The Framework for knowledge — based regional development created by Kolehmainen et al.
(2016) positions the QH as a predominantly region or community-focused approach. The flow
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of the approach is dictated by the importance of establishing the current situation within a
community and thereafter with the assistance of the stakeholder groups to work towards a
desirable vision for the community (Kolehmainen, 2016). The motivation to insert this model
as a key resource within this study stemmed from the facts that the case study institution is in
the process of transitioning from a traditional HE community to a desired smart campus
community. In the process of transitioning certain stakeholders from different industries take
part in the transformative innovation process. It was thus important for the researchers identify
the stakeholders involved the innovation process to ensure that the necessary basic digital skills

were supplied to the students.

2.8 Intermediaries as a stakeholder group

As mentioned above, the role of the QH stakeholder groups is to assess the current situation in
which a university exists and work towards a common goal to create a smart campus
environment. The well-known stakeholder groups are industry, government, community
members and research institutions. However, the role which intermediaries play as part of an
addition to the stakeholder groups is an opportunity missed in the current body of knowledge.
E - Inclusion Intermediaries (E-lIs) can be defined as organizations that employ ICT
infrastructure, developments, and advancement to aid and upskill members within a community
(Katunga, Njenga, Craffert, Audenhove & Marien, 2019). Examples of intermediaries include
internet cafes/hubs, digital hubs, public libraries, and innovation labs. According to Katunga et
al. (2019), E-IlIs exist within three modes. One mode is part of the public sector, delivering
their services free of charge. The second mode is part of the 3rd sector, whereby the services
rendered to community members are predominantly free of charge or subsidised through a
government or private sector. The third mode in which E-lls exist is as part of the private
sector. In this mode, the E-1Is services are available for public consumption at a predetermined
cost. The impact of the outcomes and the interventions of intermediaries within communities
remains a critically under-researched area within the current body of knowledge. However, E-
IIs presents an opportunity not only to provide access to technological infrastructure and
devices and assist in but also assist to develop the basic digital literacy skills of community

members.

The QH played a crucial role in the development of the proposed digital skills framework.
Notedly, as the literature affirms, there is substantial benefit in allowing multiple stakeholder
groups to provide a community and community members with their necessary improvements.

The researcher has theorized that to solve challenges related to the transition from a traditional
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campus to a smart campus community students’ need to obtain relevant digital skills. However,
the supply of these digital skills cannot be solely left in the hands of students. Therefore, the
responsibility for supplying the necessary digital skills to students should be shared among
stakeholder groups all geared towards a common goal. The goal, in terms of this study, would
be to provide students with the necessary digital skills to function optimally and confidently

within a smart campus community.

2.9 Chapter summary

The previous chapter presented a theoretical background related to this study. Additionally,
key components including the research problem, objectives, and questions of this study were
presented. Chapter 2 aimed to give a detailed account of the current body of knowledge
pertaining to the key focus areas of the study. Smart city and community concepts were
discussed to showcase the journey from a traditional to a smart community. Thereafter, smart
campus community elements and their need for digital skills was discussed. Finally, the role
which the Quadruple Helix plays within the innovation process of an HE community
transitioning to a smart campus community was discussed. Table 6 represents the relationships
between the key focus areas of the research. Firstly, the first column describes the challenges
HE communities face when transitioning to a smart campus community. The second column
identifies the necessary digital skills required to solve the challenges presented. The third
column identifies who within the quadruple helix should be responsible for providing digital
skills to students, together with references related to the current body of knowledge pertaining
to the digital skills and stakeholders. The final column notes each online survey question asked

as it relates to the challenges in the first column.

The following chapter will present the research process of this study. Primary attention will be
given to the research philosophy, research choice, research design, sampling, instrument
design, data analysis, and ethical considerations.
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Table 6: Proposed digital skills development framework (pre- data collection)

Digital skills and stakeholder responsibilities summary

No

Challenges

Skills related to
challenge

from literature
(DSF1)

Skills-stakeholder links

from Quadruple Helix

Literature

Survey questions

Access to
digital devices

Problem solving
Transacting
Work and learning

Universities
Industry
Intermediaries

Skills: Claassen (2017)
Stakeholders: Arnkil,
Jarvensivu, Koski &
Piirainen (2010);
Carayannis and
Campbell (2011);
Katunga, Njenga,
Craffert, van
Audenhove & Marien
(2019), Kolehmainen,
Irvine, Stewart,
Karacsonyi, Szabd,
Alarinta and Norberg
(2016)

Please select the digital devices you have access to. (drop
down list)

Access to
internet
connectivity

Transacting
Problem solving

Universities
Industry
Intermediaries
Government

Skills: Claassen (2017)
Stakeholders: Arkin et
al., (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.,
(2016); Katunga et al.,
(2019)

Do you have access to internet connectivity at your residential
address?

34

http://etd.uwc.ac.za/




Skills related to
challenge
from literature

Skills-stakeholder links

Transacting online
Problem solving
Work and learning

Intermediaries

Kolehmainen et al.,
(2016); Katunga et al.,
(2019)

No | Challenges (DSF1) from Quadruple Helix Literature Survey questions
Communication
and collaboration
Managing
information Skills: Claassen (2017)
Transacting online Stakeholders: Arkin et
Problem solving Universities al., (2010); Carayannis Co en
3 Digital skills Work and learning Industry and Campbell (2011); hiinirould you rate your current _ba5|c digital literacy skills?
) . ! How would you rate your user skills?
Content creation Intermediaries Kolehmainen et al.,
Personal life (2016); Katunga et al.,
Text processing (2019)
Spreadsheets
Presentation
Web surfing
Do you agree that this is in fact a challenge students
i ?
Communication Skills: Claassen (2017) I CE 1 T - . .
. : . Do you think optimization of on - campus digital services might
and collaboration Stakeholders: Arkin et g o .
. . o ] r benefit you and your peers? For example: implementing a
Managing Universities al,, (2010); Carayannis 1 :
On and off - . . , parking assistance app
4 . " information Industry and Campbell (2011); .
site mobility If you stay far from campus, do you think you and your peers

might benefit from an optimized system to either locate
parking/find the nearest routes to classes on campus?

What digital skills would you need to be a confident user of the
system mentioned above?
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Skills related to
challenge

Skills-stakeholder links

Transacting
Problem-solving
Personal life

Intermediaries

Kolehmainen et al.,
(2016); Katunga et al.,
(2019)

No | Challenges from literature from Quadruple Helix Literature Survey questions
(DSF1)
Have you ever felt unsafe walking or driving alone on campus?
Skills: Claassen (2017) | Do you think that physical safety on campus is a challenge
Stakeholders: Arkin et | students experience?
. o Universities al., (2010); Carayannis | What assistance would have helped you to feel safer on
Physical safety | Communication | N
5 of students Problem solving Industry and Campbell (2011); | campus”
Intermediaries Kolehmainen et al., Do you think we could use technological advancements to
(2016); Katunga et al., | solve this challenge? For example: a campus safety app
(2019) What digital skills would you require to use the safety
application?
Are you ever concerned using your personal data online? (For
example: Using your ID number to access your student email
. . Skills: Claassen (2017) account) . . .
Online etiquette : ; . Do you think the use of personal data on online platforms is a
; Stakeholders: Arkin et .
Managing . . L (2010): O g challenge students experience?
. information Universities ol acaIeyamis What would make you feel at ease when using your personal
6 Data privacy Industry and Campbell (2011);

data online?

Do you think we could use technological advancements to
solve this challenge? For example: Making use of a Virtual
Private Network (VPN) to safeguard personal information
What digital skills would you need to confidently use the
technology mentioned above?
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Skills related to
challenge

Skills-stakeholder links

No | Challenges from literature from Quadruple Helix Literature Survey questions
(DSF1)
Do you find it challenging to complete administrative tasks via
online services? Trouble changing modules online/trouble
Online etiquette Skills: Claassen (2017) | receiving programme advice online/making payments.
A Stakeholders: Arkin et | Do you think that this is in fact a challenge students
Managing . " L (2010): C . . -
Student information Universities al., ( ); Carayannis | experience? o .
7 = . : Industry and Campbell (2011); | What would have helped you to complete administrative tasks
administration | Transacting . L | line?
Problem-solving Intermediaries Kolehmainen et al., online? '
. (2016); Katunga et al., | Do you think we could use technological advancements to
Personal life .
(2019) solve this challenge?
What digital skills would you require to deal with your personal
online administrative tasks?
Communication
and col_laboranon Have you ever struggled to attend face-to-face classes, or
Managing I
. . g, online classes?
information Skills: Claassen (2017) L '
) . i ) Do you agree that this is in fact a challenge students
Transacting online Stakeholders: Arkin et 1 .
. : . " : .| experience on campus or online?
Teaching and Problem solving Universities al., (2010); Carayannis : .
. ? . What assistance would have helped you to improve your class
8 Learning Work and learning Industry and Campbell (2011);
N ) . ; attendance?
initiatives Content creation Intermediaries Kolehmainen et al.,

Do you think this challenge can be solved by using

Personal life (2016); Katunga et al., .
. technological advancements?
Text processing (2019) oS . .
What digital skills would you as a student require to engage
Spreadsheets ) 4
: confidently on an e-learning platform?
Presentation
Web surfing
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Skills related to
challenge

Skills-stakeholder links

No | Challenges from literature from Quadruple Helix Literature Survey questions
(DSF1)
Communication
:,\i/ln;jngglil:;oratmn Have you ever struggled to use iKamva?
information Skills: Claassen (2017) Do you agrge that this is in fact a challenge students
Transacting online Stakeholders: Arkin et | SXPErence: .
: . . S \ If yes, what are the challenges you and your peers experience
Problem solving Universities al., (2010); Carayannis with iKamva?
9 iKamva (LMS) | Work and learning Industry and Campbell (2011); Do you think.this challenge can be solved by means of
Content creation Intermediaries Kolehmainen et al., . .
Personal life (2016); Katunga et al teppfological solutions?
Text brocessin (2019)’ 9 " | If UWC were to update iKmava to suit your needs as a student,
P 9 what digital skills would you require to be a confident user of
Spreadsheets . >
) this platform
Presentation
Web surfing
Communication
z,\i/ln;jngglil:;oratmn Do you think UWC lacks innovative/creative study areas?
information Skills: Claassen (2017) Do you think that this |s?|n fact a challenge students
Transacting online Stakeholders: Arkin et | SXPEMeNce on-campuss - : .
: . . iy .| What would have wanted innovative/creative study areas to
Lack of Problem solving Universities al., (2010); Carayannis | . 5 . : ;
. . : .~ | include? For example: Interactive white boards (other
10 | innovative Work and learning Industry and Campbell (2011); .
) . ) technologies?)
spaces Content creation Intermediaries Kolehmainen et al.,

Do you think we could use technological advancements to

Personal life (2016); Katunga et al., .
. solve this challenge?
Text processing (2019) o . .
What digital skills would you need to use technological
Spreadsheets . : :
) advancements in the innovative study areas?
Presentation
Web surfing
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Skills related to
challenge

Skills-stakeholder links

No | Challenges from literature from Quadruple Helix Literature Survey questions
(DSF1)
In terms of your health and wellness, do you have any
concerns returning to campus post -pandemic?
Skills: Claassen (2017) Do you think that this is in fact a challenge some students
1 ] experience?
: Stakeholders: Arkin et
Managing . " . .| In terms of your health and wellness, what
. . Universities al., (2010); Carayannis
Health and information 3 procedures/processes/technology would make you feel
11 ; Industry and Campbell (2011);
Wellness Transacting Intermediaries Kolbhhaindd Lt al comfortable to return to campus?
Problem-solving y R Do you think we could use technological advancements to
. (2016); Katunga et al., . ) S :
Personal life solve this challenge? For example: An application to monitor
(2019) ;
the spread of the virus on campus.
What digital skills would you need to confidently use the app
required to monitor the spread of the virus?
Have you ever experienced any challenges related to food on
campus? For example: Restaurants closing due to the
pandemic/ lack of nutritional food on campus/food scarcity.
Skills: Claassen (2017) | Do you think that this is in fact a challenge students’
Managin Universities Stakeholders: Arkin-et' | experience on campus?
. ging al., (2010); Carayannis | What would have helped you to find the various food services
. information Industry .
12 Food security : . and Campbell (2011); on campus?
Transacting Intermediaries . ; . . .
. Kolehmainen et al., Do you think this challenge can be solved using technological
Problem-solving Government

Personal life

(2016); Katunga et al.,
(2019)

advancements? For example: Community Garden powered by
solar power and smart gardening equipment/ an app to show
restaurant location, price lists, and availability.

What digital skill would you require to confidently use smart
gardening equipment or food security apps?
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Skills related to
challenge

Skills-stakeholder links

No | Challenges from literature from Quadruple Helix Literature Survey questions
(DSF1)
Communication
and collaboration
Managing
information ;
Transacting online gi(;lliséh%llzgf;exrgir?le? Would you accept facial recognition systems to monitor
Problem solving Universities al., (2010): Cérayannis movement and class attendance on campus?

13 | Sustainability Work and Iear_nmg Industry . ar.1’d Camp’bell (2011); PIease_(_aIaborate as to why you would/would not accept facial
Content creation Intermediaries Kolbbhaindd &t af ' | recognition systems on campus.
Personal life Government (2016): Katunga ei’al Are there any specific technologies you would like to see and
Text processing (2019)’ " | use on campus? For example: interactive whiteboard.
Spreadsheets
Presentation
Web surfing
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Chapter 3: Research methodology

3.1 Introduction

Chapter 2 highlighted the existing knowledge pertaining to the key focus areas of the study.
The study aimed to design a proposed digital skills development framework towards equipping
community members with the necessary digital skills to function productively in a smart
campus community. Chapter 2 further discussed the journey of traditional campuses as they
transition to smart campus communities, delineated the challenges of smart campus
communities, outlined the digital skills necessary to resolve the smart campus challenges, and
discussed the role of the quadruple helix as a way to supply the digital skills to members of a

smart campus community.

The following chapter presents the plan of action pertaining to the research process. The
methodology is an essential part of the research process (Al Kilani & Kobziev, 2016). The
purpose of a methodology is to establish a set plan based on distinct stages to ultimately resolve
the research problem (Davis & Yen, 2019). Chapter 3 encompasses the ‘research onion’ to
establish the stages of the research process within the study (Saunders, Lewis & Thornhill,
2019), and will clarify the research philosophy, approach, strategy, time horizons, techniques
and procedures of the study. Additionally, key considerations involving the validity and
reliability of the study will be stipulated to clarify how research quality and standards were

upheld during the research process.

3.2 Research Philosophy

The research philosophy can be defined as “a system of beliefs and assumptions about the
development of knowledge” (Saunders et al., 2019). A researcher is certain to make
assumptions about their research whether they are deliberately aware of this or not (Burrell and
Morgan, 2005). Thus, the researcher’s assumptions must be well researched, valid, and reliable
to ultimately generate an accurate research philosophy (Saunders, Lewis & Thornhill, 2019).
The philosophical discourse which is interpretive in nature gave precedence to this study.
According to Klein and Myers (2001), interpretivism is based on the theory that an individual’s
comprehension of world events is based on environmental influence and factors such as
objects, images, records, shared interest, languages, and cognitive awareness. Similarly,
Saunders et al. (2019), stated interpretivism theorise that humans are different from other life
forms because humans have the ability to create meaning. The meaning that is created is then
analysed by interpretivists. Thus, the purpose of interpretivism is to recognize and comprehend
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the unique perception of humans based on the context or phenomena they are exposed to
(Saunders et al., 2019). In terms of this study, the researcher has gathered primary data from
participants to determine what their unique perception is regarding their need for digital skills
in a technologically transitioning campus environment. The researcher aimed to interpret and
analyse these perceptions to adjust the proposed framework as per the feedback from the

participants.

3.3 Information Systems

Information Systems (1S), in the light of all academic disciplines is but a relatively new field
of study (McArthur & Vithal, 2017). The advent of the discipline comes with definitional
challenges as researchers and industry struggle to generate an all-encompassing definition
(Westerfall, 2019). For the purpose of this study, the definition is as follows, Information
Systems can be defined as the combination and amalgamation of hardware, software, human
interaction, and interfaces, geared towards solving a challenge through innovative and creative
ideas (Hevner, March, Park & Ram, 2004, Hevner & Chatterjee, 2010). Authors in the field of
IS have stated that Information Systems was established to improve and sustain the productivity
and systematic operations within an organization by means of incorporating a methodological
approach (Silver, Markus & Beath, 1995; Hevner et al., 2004). IS has several methodological
approaches and principles to guide the research process (Baskerville & Myers, 2015; Davis &
Yen, 2019; Baskerville, Baiyere, Gregor, Hevner & Rossi, 2018). A design science approach
can be defined as the practice of adding to the current body of knowledge pertaining to design
in a convenient and attainable format (Gregor, Kruse & Seidel, 2020), typically adding design
principles to existing design processes. The following section elaborates on the various design

principles used in Information Systems research.

3.3.1 Design science research

Systems design or design science research (DSR) has historically been determined as
electronic, scientific, and technological in nature (Lienig & Bruemmer, 2017). Traditionally,
disciplines synonymous with the use of system design have been predominantly engineering,
medical, and computer science (Peffers, Tuunanen, Rothenberger & Chatterjee, 2007; Gregor
et al., 2020). In recent years, several attempts have been made to incorporate systems design
into Information Systems research and applications (Peffers et al., 2007; Gregor, 2020; Pascal
& Renaud, 2020). As a result, the term Information Systems Design Science Research (ISDSR)
has been established to recognise the role systems design plays in Information Systems

(Schuster, Wagner, Schryen, 2018; Pascal & Renaud, 2020). Systems design can be defined as
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a meticulous process of designing and creating artifacts, to conduct research upon scientific
observations, to contribute to the current body of knowledge and ultimately inform end-users
of the research conducted (Hevner, March, Park & Ram, 2004). A popular way to manage the
design and creation of a new system is through the assistance of the Systems Development Life
Cycle (SDLC). The SDLC is defined as a detailed plan of action that serves as a design
methodology (Davis & Yen, 2019). Common systems design methodologies include Waterfall
model, Agile model, Spiral model, Design Thinking and Agile design (Balaji & Murugaiyan,
2012; Alshamrani & Bahattab, 2015; Davis & Yen, 2019). In terms of this study, the systems
design approach seems to have the advantage of incorporating technology and 1D grounding to
the study however, it lacks some nuanced emphasis on open innovation between researchers

and end - users.

3.3.2 Design based research

Design based research (DBR) refers to the best practices and processes used to create
innovative ideas, solutions, hypotheses and artifacts (Barab & Squire, 2004). As stated in
Chapter 2, HE communities are experiencing an array of challenges. These challenges range
from, global competition, the retirement of the Baby Boomer generation, socio-economic
issues, to the increased demand for a specialised skilled workforce (Bradley, Noonan, Nugent,
& Scales, 2008). Design based research is a powerful approach within research that can be used
to address HE community related challenges (Herrington & Reeves, 2011). The manner in
which DBR addresses the challenges is by involving and encouraging the collaboration
between researchers and participants (Wang & Hannafin, 2005). Another advantage is that
since DBR encourages collaboration between researchers and participants, the design approach
is useful for studies requiring contextual data (Wang & Hannafin, 2005). However, the
approach is still in its infancy and neglects to emphasize scientific validity based on statistical
or laboratorial data (Wang & Hannafin, 2005). As stated by Wang and Hannafin (2005) the
lack of scientific data could cause the results to be considered questionable or less valid by
policymakers. When considered for use in this study the DBR has the advantage of promoting
collaboration between researchers and participants, however the approach currently lacks
emphasis on technical and statistical approaches to successfully collect data of a technical

nature in the study.

3.3.3 Ethnographic research
The ethnography approach has been defined as a research design method dictated by observing
subjects without any participation from the researchers (Baskerville & Myers, 2015). Saunders
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et al. (2019), have stipulated that ethnography is one of the most traditional approaches to
research and is inherently utilised “to study the culture or social world of a group”. A more
modern approach to ethnography, commonly known as ethnographic design is characterised
by the participation of researchers, from playing a purely observational role to an active role
within the gathering of data (Baskerville & Myers, 2015). However, much of the researcher’s
involvement is substantially limitless and, in some cases, fruitless (Sanders et al., 2019). A
possible disadvantage of ethnographic research is the emphasis on predominantly qualitative
data and is a nontechnical approach to collect data relying mostly on an observational collection
method (Saunders et al., 2019). In terms of its potential use in this study ethnographic design

lacked the ability to incorporate quantitative data and to analyse data of a technical nature.

The appropriate research design for this study is the Living Labs methodology as it incorporates
the desirable components of all three mentioned approached: the design of artifacts and/or
processes, qualitative and quantitative data usage, and the active participation of the researcher

in the study.

3.3.4 Living labs methodology

The authors of this study adopted a Living Labs (LL) methodology. The study aimed to create
a conceptual digital skills framework by incorporating participants’ feedback (online survey)
into the innovation process. Living Labs is a well-known methodology that incorporates end
users within the innovation process to achieve value for individuals and organizations
(Schumacher & Feurstein, 2007). Guzman, del Carpio, Colomo Palacios and de Diego
(2013:29), defined Living Labs methodology as "innovation infrastructure within which
software companies and research organizations collaborate with lead users and early adopters
in creating participative strategies to define, design, develop, and validate new products and
services that maximize the socio-economic conditions of the partnership”. The user-centric
approach involves incorporating end users in the early stages of the innovation process
(Schaffers, Cordoba, Hongisto, Kallai, Merz & Van Rensburg, 2007). "The integration of users
and other stakeholders into development projects has proved to reduce business risks such as
the invention and acceptance of product services and applications” (Schumacher & Feurstein,
2007:1). The integration of end users and researchers into the Living Labs methodology relies
on four critical stages namely “conceptualisation, concretization, implementation and
feedback” (Schuurman, De Marez & Ballon, 2016). Although incorporating end users in the
innovation process has advantages, some difficulties do exist (Schumacher & Feurstein, 2007).

One criticism of the Living Labs methodology is the fact that it has no concise guidelines as to
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how to construct and implement the model (Schaffers et al., 2007; Schuurman, 2015).
Schuurman (2015), further stated that Living Labs has broad guidelines, approaches and goals.
In order to ensure the success of the methodology, it requires infrastructure, software and
experienced and dedicated participants (Guzman et al., 2013).

There has been an emerging trend to use the LL methodology as a means to solve the challenges
caused by the influx of people into urban communities (Voytenko, McCormick, Evans &
Schliwa, 2016). A well-known approach of Living Labs methodology is the Urban Living Labs
created by JPI Urban Europe (Brink, 2018). The Urban Living Labs methodology can be
defined as an innovation hub that assists in the design, development, production, and
implementation of new digital technology and systems by involving different stakeholders to
co-design and co-create solutions in an urban environment (Brink, 2018). Some of their
initiatives include Green Blue Cities, SmartGov, Smarterlabs, LOOPER and Smart Pedestrian
Net. These initiatives support open innovation and take a user-centric approach to solve
community challenges (Urban Europe, n.d). Another leader in the use of the Living Labs
methodology is the European Network of Living Labs (ENoLL), which is an international
organisation specialising in user-centric and open innovation to solve pertinent challenges in
cities and communities. Thus, making use of a tried and tested model that can allow researchers
to fully incorporate the end-users in the design process. ENoLL currently has 120+ members
ranging from European companies to international partners. Their projects include My
neighbourhood, City SDK, Design for Europe and Jam Today.

The LL methodology was appropriate for this study as it has a strong focus on end users and
has the ability to allow for artifact/process design and quantitative data collection techniques.
The LL methodology aligns well with Information Systems research and the established
research principles as it incorporates and allows the researcher to engage with community
members to solve community-related challenges. Hence, the Living Labs design was an
appropriate approach to take for this study as it allowed participants to form part of the design
process of the proposed digital skills development framework. The Living Labs methodology
gave the researcher opportunity to take the key advantages of each of the design approaches

mentioned above and incorporate those within this study.

The Living Lab conducted in the study followed the following process (Pierson & Lievens,
2005):
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Contextualization. This is the explorative phase of the Living Lab. In this phase the researcher
established the theoretic basis of the study to determine and identify the research framework
and suitable participants within the study. Thorough research was conducted concerning the
possible collection data methods and selecting the suitable method, which was in this case was
an online survey. After which, the selection of the participants took place. More detail about

the selection and sampling process can be located in Section 3.4.5.

Concretization. Once the appropriate candidates were selected as per the selection criteria (see
section 3.4.5), the researchers conducted research regarding the challenges related to smart city
developments were gathered by consulting the current body of knowledge. In the researchers
Honours year, data was collected concerning students’ perception and insights into the
challenges they have experienced studying, living and participating in a campus transitioning
to a smart campus community. These challenges in addition to the presented in current research
formed the basis of the online survey. Please see Section 3.4.5 for more information related to

the data collection method.

Implementation. A pilot test took place before the online survey was officially distributed to
15 participants. The test run was implemented to affirm that the questions were easy to
comprehend, had no offensive terminology and was a sensible flow. For more information
regarding the pilot test please see Section 3.4.5. Thereafter, the online survey was distributed
to 15 participants as part of iteration 1. Iteration 2 followed during Covid. For more Information

related to the time zones of the study, please see Section 3.4.4.

Feedback. After receiving the results of the 2 iterations the researcher began the process of
interpreting the answers to give meaningful insights of the role in which digital skills are
perceived by students at UWC. Finally, the researcher could create the final framework and

establish recommendations for future research.

3.4 The ‘research onion’ method

The research process of this study can be described by means of Saunders et al. (2019),
‘research onion’ method. The ‘research onion’ method is a guide designed to assist the
researcher during the research process (Saunders, Lewis and Thornhill, 2007). The research
process is described by Saunders et al. (2019), as a non-linear process in which stages of a
research project can overlap. Thus, the ‘research onion’ method seeks to organise the stages
within a research process in such a way that they appear to be a linear process (Saunders et al.,

2019). The shape of Figure 6 is reminiscent of an onion, where each layer depicts a different
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stage within the research process. The following section will define and describe each of the

research stages within the study.
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Figure 6: The research onion (Source: Saunders, Lewis and Thornhill, 2019:130)

3.4.1 Approach to theory development

The approach to theory development is a critical stage within the research process as it
determines whether the researcher will either test or develop a new theory (Saunders et al.,
2019). A deductive approach was followed within this study. A deductive approach can be
defined as the development of a concept, framework, or theory based on an existing theoretical
position (Thornhill et al., 2019). The deductive approach was necessary given that the study
used the Digital Skills Framework (DSF1) to verify the digital skills participants currently
possess and to determine the digital skills the students require to function productively in a
smart campus community. The insights generated from the respondents were added to the

proposed digital skills framework.

3.4.2 Methodological choice

The methodological choice refers to determining whether a study is a qualitative and/or
quantitative study. Quantitative research methods can be defined as the use of surveys, charts,
or statistical data to generate numerical data (Saunders et al., 2019). Qualitative research
methods are described as the analysis of meaning and perception pertaining to participants’
conceptualisation of a phenomenon (Saunders et al., 2019). This study made use of mixed
methods which is an integration of quantitative and qualitative research methods (Saunders,

Peter & Thornhill, 2019). The use of mixed methods offered the researcher an opportunity to
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generate a diverse set of opinions and perceptions to ascertain unique insights into various
aspects of the proposed framework based on data gathered from the online survey. Similarly,
Venkatesh, Brown and Bala (2013), argue that mixed methods in Information Systems can
generate insightful data stemming from the analysis of a phenomenon, which cannot be
achieved by purely implementing either quantitative or qualitative methods. The specific mixed
— method approach used in the study was concurrent triangulation design. This purpose of the
design is to triangulate two different sets of data in order to validate the findings (Mengshoel,
2012). The concurrent triangulation design gave the researcher the opportunity to place equal
importance and prioritize both the quantitative and qualitative data. Mixed methods gave the
researcher a range of rich data to analyse, interpret from which to generate valid

generalisations.

3.4.3 Research strategy

Research strategy refers to the proposed plan on how the researchers intend to answer the
research question (Saunders et al., 2019). Research design can be defined as the plan of action
to guide, control and conduct research (Mouton, 2001). The strategy the study incorporated
was an exploratory research design in conjunction with a case study strategy. Exploratory
research can be described as an inquiry or study related to fields in research that have yet to be
thoroughly investigated (Blanche et al., 2006). With the purpose of gaining new insights into
an event, phenomenon, or subject (Blanche et al., 2006). Common characteristics that describe
this type of research is a high degree of flexibility and its ability to prove void of any known
formal structure (Blanche et al., 2006). An exploratory research method was an appropriate
approach on the grounds that the researchers will be analysing participants’ insights into their
perceptions about the digital skills they require to function optimally in a smart campus
community. A case study can be defined as “a strategy for doing research which involves an
empirical investigation of a particular contemporary phenomenon within its real-life context”
(Robson, 2002:178). A single case was drawn from The University of the Western Cape. A
single case can be defined as a unique phenomenon or original occurrence being investigated
(Saunders et al., 2007). This study reflected on one phenomenon currently taking place at The
University of the Western Cape. This phenomenon is the experience of a student in a traditional

university transitioning to a smart campus community.

The choice of case study was determined by the studies focus on Higher Education Institutions.
UWC is a community which encapsulates a large number of members stemming from diverse

socio-economic backgrounds. Aligning exploratory research with the case study research
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strategy gave the author the opportunity to gain rich insights and findings towards developing

a digital skills development framework.

3.4.4 Time horizons

The time horizons describe the period of time in which data will be conducted (Saunders et al.,
2019). In terms of this study, the researcher selected a cross-sectional approach. A cross-
sectional study refers to examining a phenomenon at a specific point in time (Saunders et al.,
2019). This study examined the participants perception about the digital skills required to
function optimally in a smart campus environment. Thus, the researcher collected the

perceptions of the students at this point in time.

The first iteration of the online survey was conducted pre-COVID-19 pandemic. The second
iteration of the online survey was distributed to the same group of participants during the
COVID-19 pandemic.

3.4.5 Techniques and procedures

Sampling

The study made use of a nonprobability sampling method. Non — probability sampling is often
used to generate insights by means of in-depth qualitative research (Terre Blanche & Durrheim,
1999). Purposive sampling was used to select the participants for the online survey. Purposive
sampling refers to an intentional selection of specific participants due to their knowledge,
experience and insights (Etikan, Musa & Alkassim, 2016). The sampling method was an
appropriate course of action due to the fact that a specific group of participants was required to
complete the online survey. 15 students were purposively selected. The group of participants
were a mixture of undergraduate and postgraduate students, all stemming from a commerce
field. The participants possessed valuable insights and knowledge about the use of digital skills
to solve campus challenges. Additionally, the researcher placed online post on Whatsapp and
Instagram to encourage and invite UWC students who were willing to complete the online
survey. Once the people responded to the posts, the researcher had to verify whether the
prospective participants were eligible to form part of the study. Eligibility was determined by
whether the prospective participant was in fact a student or alumni of UWC. In addition,
researcher contacted lecturers within the Information Systems department to distribute the
survey to their students. Furthermore, due to their area of expertise, the study maintains that
the individuals chosen possessed the necessary knowledge to determine the digital skills

students require to function optimally within a smart campus community.
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Data collection

Primary data was sourced from the feedback of participants through the iterative distribution
of an online survey. Primary data refers to the collection of empirical data (Saunders et al.,
2019). Since the study adopted a Living Labs methodology, the feedback and insights
generated by the participants during the two iterations were the main contribution of the study
— a proposed skills development framework.

An online survey is the research instrument used to gather primary data from participants.
Online surveys can be defined as research instruments used to collect quantitative data with the
advantage of generating descriptive statistical data (Saunders et al., 2019). The researchers
followed a research guide designed by Briggs (2015). According to Briggs (2015), a successful
survey is based on the answers researchers wants to ascertain from their respondents. It was
thus important for the researchers to conduct an exercise where they critically looked at the

possible answers they wanted, and from that point onwards, created the questions.

The questions mentioned in the online survey were a combination of open - ended and closed
ended to gain insights and knowledge from the participants. Open — ended questions can be
defined as a technique that gives participants the opportunity to respond the questions in their
own words (Reja, Manfreda, Hlebec & Vehovar, 2003). Hence, the use of open-ended
questions served as a valuable technique to collect data on the sentiments of participants. The
use of closed ended questions served as the quantitative technique to gather numerical data
from the participants. The online survey included categorical questions. The categorical type
questions include in the online survey were yes/no and multiple-choice questions. Additionally,
ratio questions were included to gain insight as to the digital skills the respondents currently
possess. A 7- point Likert-style rating was incorporated to gain rich insights from the
respondents. The Likert -style rating is a measure used to as respondents how strongly the agree
or disagree with a specific statement, phenomena, or situation (Saunders, et al., 2019).
According to Joshi, Kale, Chandel and Pal (2015), a 7-point Likert scale can prove to be more
advantageous and reliable than a 5-point Likert scale. The qualitative questions presented to
the participants were open-ended questions. These questions were incorporated in the online
survey to give the participants the opportunity to share their opinions and perceptions about a

phenomenon in their own words. This instrument was suitable due to the fact that the researcher
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had to gain individual insights from participants pertaining to their perception about the digital
skills the participants possess and the digital they think is necessary to function productively

in a smart HE community.

The study followed a cross-sectional research approach whereby two iterations of the
distribution of the online survey were conducted. Firstly, a pilot test was issued to 4
participants. The purpose of the pilot test was to confirm that there were no bias, discriminatory,
vague or unnecessary questions directed at the respondents (Saunders et al., 2019). The results
of the pilot test confirmed that the questions had a logical flow and were easy to comprehend,
the scale of the sample was appropriate, and the protocols following the online survey in
Google Form were acceptable. Thereafter, the link to the online survey with clear instructions
were sent to the group of participants. The distribution of the online survey via email took place
before COVID-19 pandemic.

Once feedback was generated, the research could proceed to distribute the amended online
survey to the same group for the second time. The second iteration occurred during the
pandemic. The initial iteration was to establish the challenges students currently experienced
in an HE community. While the second iteration involved collecting the opinions of
participants related to their understanding of the digital skills necessary to function within a
smart campus community. The feedback and insights of the participants after the second
iteration ensured that all the digital skills identified during the pandemic were verified and

recorded in the proposed framework.
Design and allocation of codes

Designing the codes related to each challenge were established by the researcher from the
perception gained from the background information of the study, the current body of
knowledge related to the main idea within the study, and the answers given by the respondents.
All the qualitative and quantitative data collected during the online survey were analysed to
ensure that the proper codes were assigned in order to relate back to the research question and

objectives.
The process to code the qualitative research data was as follow:

. The researcher based the initial codes on the challenges identified in previous
research. Each HE community-based challenges were assigned a code to reflect the

type of challenge it is. For a summary of the challenges, please refer to Section 2.3.
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Thereafter, the solutions presented by the researcher and the respondents to solve
the challenge were coded to ensure that each solution was transcribed.

Finally, the digital skills related to each HE community-based challenge was coded
by making use of the DSF1 and the additional digital skills identified by the
participants.

Definitions were assigned to each code to ensure that the qualitative data was linked
to the correct code.

15 participants contributed to the study that included two iterations. Iteration 1
involved questions pre-COVID-19 and the respondents answered the second set of
questions during the pandemic. The additional questions were assigned new codes
which followed the same procedure as the rest of the codes.

The categories for the codes were predetermined as the challenges pre-emptively
linked to each category based on the Deloitte (2015), model.

The process of coding quantitative data:

The data collected from the Google Form (online survey) was saved and stored in
Excel.

Examined the data collected and established broad categories.

Thereafter, each of the questions related to a challenge was categorised based on
the Deloitte smart community phases (Deloitte, 2015).

The answers to the questions were assigned a code to as it related to a specific

challenge.

The process of data entry and checking (Saunders et al., 2019)

The layout and the format of the data collected from the participants met the
requirements of the analysis software.
The data, once entered, the software was saved, and a back-up copy was made.

The data was checked for errors, none were found.

Researchers’ role in the study

The researchers comprehend that by following an interpretive approach, using online surveys

under the guise of a Living Labs methodology, demands an active researcher role. The active

participation of researchers has been demonstrated with success in Klein and Myers (2001)

study. The researcher affirms that the answer to the research question resides with the

perceptions of the participants (Klein and Myers, 2001). Therefore, it was important for the
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researcher to involve herself and himself in the iterative process to obtain rich insights from
the participants. Thereafter, it was the responsibility of the researchers to interpret the
perceptions of the students. The researchers were therefore instrumental in generating the
online survey, guiding participants through the two iterations and ensuring the participants
understand the questions presented to them. Finally, after the second iteration, the researchers
finalized the proposed framework based on her interpretation of the participants insights and
concluded with her findings, discussion, conclusion, recommendations, and limitations of the

study.

3.4.6 Delineation

The present study was conducted at the University of the Western Cape (UWC), situated in the
city of Cape Town, in South Africa. A total of 20 500 work and study at the case study
university (University of the Western Cape, 2020). UWC proved to be a proper geographical
location from which the researchers could conduct the study for the following reasons, the
convenience of the location, the researcher’s familiarity with the characteristics of the
population, and the convenience of purposively selecting participants from a pool of students.
The study aimed to create a proposed digital skills development framework that depicts the
digital skills necessary for students to function optimally in a HE community transitioning from

a traditional HE community to a smart campus environment.

The sample of the study was limited to 15 students. The scope of this study was limited to only
delineating the basic digital skills of current and former UWC students that completed or are
in the process of completing their respective degrees. The study focussed primarily on the basic
digital skills students need to function optimally in a smart campus environment. Thus, the
study did not specify the advanced or specialised digital skills students need to operate and
manage technological advancements in a smart HE community. These students included
undergraduate students in pursuit of a degree in Commerce and Post-graduate students all
stemming from a field in Commerce. Since the study adopted a Living Labs methodology, the
first iteration of the online survey (Google Form) was issued pre-pandemic. The second

iteration of the online survey was issued during the pandemic.

3.4.7 Data analysis and storage
The study incorporated both quantitative and qualitative data, based on the mixed - methods
approach. The quantitative data was analysed using a descriptive statistical approach. This

descriptive analysis approach can be defined as a synopsis of the data gathered in the data
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collection process in order to ensure that the findings are understandable for the researcher and
the reader (Finlay & Agresti, 1986). Content analysis was incorporated to evaluate the data
collected. Content analysis can be defined as measure of analysis to code and group visual, text
and audio data collected through quantitative data collection methods (Saunders et al., 2019).
The analysis tool was incorporated to code and categorise the quantitative data collected from

the online surveys.

The primary data collected was analysed by using Atlas.ti version 9 and Microsoft Excel.
Atlas.ti is a computer program that facilitates the analysis of qualitative data. The program was
used to analyse, manage, and store the qualitative feedback generated from the online surveys.
The program served as a beneficial tool to store, manage, arrange, and interpret primary data
collected from the participants. Microsoft Excel is “a software program created by Microsoft
that uses spreadsheets to organize numbers and data with formulas and functions” (Corporate
Finance Institute, 2020). The powerful software has the ability to analyse, arrange and manage
text, numbers and data (Corporate Finance Institute, 2020). The online survey was distributed
using Google Forms, which allows participant answers to be downloaded as Microsoft Excel
files. Thereafter, the qualitative feedback was uploaded to Atlas.ti. While the quantitative data
was recorded on Microsoft Excel. Excel has unique capabilities and formulas built into the
programme that helped arrange the data. Additionally, the dashboard function allowed the
researcher to create a clear presentation of the qualitative data in an organised manner. The
insights of each participant were documented by category on Excel. The research material was
stored on the researchers’ university Google Drive. The researcher will discard any electronic
personal information after 2 years. The process of disposing the research material will be
according to the prescribed method and approach as per the Protection of Personal Information
Act 4 2013.

3.5 Measures to establish validity and reliability of the study
3.5.1 Validity of the mixed methods approach

Validity and reliability are critical components within the research process as they establish the
quality of the research conducted (Saunders et al., 2019). Validity refers to effectiveness of the
measurement used and the extent to which the data analysed, findings and generalizations made
were correct (Saunders et al., 2019). In order to establish validity in the study, certain aspects
need to be taken into consideration. Firstly, internal validity, otherwise known as measurement
validity, was established. In relation to this study, internal validity refers to the capability of
online survey questions to measure exactly what the researchers intend to measure. As stated
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by Saunders et al. (2019), internal validity is directly correlated with the structure and purpose
of the questions asked during data collection practices. The researchers implemented a
participatory and collaborating mode of research. According to Zohrabi (2013), conducting a
study on your own is a challenging endeavour. Thus, this mode of research allowed the
researchers to include numerous individuals in specific phases of the research process to
strengthen the validity of the research instrument and the interpretations of the research
findings (Zohrabi, 2013). For example, before the research instrument was created, the
researcher collaborated with two doctorate alumni specialising in the field of Information
Systems, to gather their insights into the type of instrument the researcher should use, the
manner in which the journey from a traditional campus to a smart campus community should
be presented and the questions the researcher should be presented to the participants. The two
Doctors were then asked to assess the online survey to establish whether the questions asked

were accurate, unbiased and valuable to the research being conducted.

The second aspect, content validity, constitutes the ability of each question to be representative
of the primary research questions and sub-questions to make a definitive generalisation
(Saunders et al., 2019). Content validity is achieved when the literature and the research
instrument are analysed and reviewed by experts in the field of research (Zohrabi, 2013;
Taherdoost, 2016). Chapter 1 and 2 were frequently submitted for review. In addition, the
online survey was reviewed by an expert to ensure that the survey questions were accurate and
unbiased. The reviewer was a lecturer that holds a PhD in the field of Information Systems.

The constructive criticism received further attributed to the content validity of the research.

Moreover, face validity is achieved when the data collected is accurate (Saunders et al., 2019).
Whereby, the questions asked to the participants in the online survey were easy to comprehend.
A pilot test was issued to four individuals to establish whether the question in the survey was
easy to comprehend, unbiased and posed a logical flow. The pilot test was issued to colleagues
and peers. The pilot test participants work in the field of Information Systems and are familiar

with the concepts pertaining to smart communities and digital skills.

3.5.2 Reliability of the mixed methods approach

Reliability can be described as the ability of the research conducted to be replicated within
other studies (Saunders et al., 2019). The researchers implemented an audit trail to ensure that
the dependability of data collection was achieved. According to Saunders et al. (2019),

dependability in interpretive research, the key focal points within the research may change as
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the research progresses. The purpose of dependability is to monitor and record all changes
made during the research process. This will allow for a reliable account of the research
conducted and the possibilities for future research. The purpose of the audit trail is to stipulate
how the data was collected and analysed, how the themes were established and how the findings
of the study was determined (Zohrabi, 2013). Figure 7 depicts the process the researcher
followed to ascertain reliable findings in this study. According to Cameron (2018), the audit
trail presented below gives the researcher the ability to keep track and examine each phase
within the data collection process. Thereby ensuring that reliability of the research was attained

during the course of this study.

Selected mixed

Obtained ethical

Distributed the survey

Researcher

Collaborated with
experts to create the
research instrument

Selected the sample
(purposive sampling)

methods design clearance (pilot-test) interpreted findings
Identified reasons to Sent survey - Themes found
use mixed methods instrument and Rewewe_:j Ieted:mck g through analysis
design guestions for review progies stated in findings

Drafted the survey
instrument

Administered survey
to 15 participants

Expert reviewed data
analysed

Developed the survey
research questions

Analysed qualitative
data in Atlas.ti

Analyzed guantitative
data in Microgoft
Excel

Figure 7: Audit trail of the data collection process
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3.6  Ethical considerations

Ethics within the context of research refers to “the standards of behaviour that guide your
conduct in relation to the rights of those who become the subject of your work or are affected
by it” (Saunders et al., 2019:252). Ethical standards and behaviour were achieved and
maintained by following to the Universities of the Western Capes research rules and
regulations. Key ethical considerations made within the study were: no malevolent survey
questions, informed consent by the participants, voluntary participation of the respondents and
the right to anonymity and confidentiality of participants personal information in the study
(DeVaus, 2002).

The research conducted during this study was approved by the Humanities and Social Science
Research Committee. Appendix A presents the ethical clearance documentation as approved
by the Ethical Clearance Committee.

Confidentially of the participants, identity was of utmost importance to the researchers.
Participants were assured that their identity would remain anonymous and protected throughout
the study. The researchers safely stored the participants information in a password-protected
Google Drive folder to ensure that their identity would remain anonymous.

The participants had complete clarity of their role within the study. Critical details regarding
background information about this study and rights of the participants were shared in the
information sheet and consent form. Appendix C and D presents the information sheet and the
consent form given to each of the participants within the study. All the participants had the
opportunity to review the documentation and decide whether they would like to proceed to
complete the online survey. The questions posed in the online survey were centred around the
objective; to verify the digital skills necessary for students to function productively in a HE
community, transitioning from a traditional campus environment to a smart campus
community. Each participant had the right to discontinue their participation in the study due to
adverse feelings towards a specific question presented in the online survey. Thus, participants

could withdraw from the study at any point, without any consequences.

3.7 Chapter summary
Chapter 1 gave a detailed analysis of the background of the study. Further information related
to the research problem, research questions, research objectives, the scope of the study, the

significance of this study and the layout of the dissertation was presented in Chapter 1.
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The purpose Chapter 3 was to outline and describe the research process of the study.
Interpretivism was chosen as the philosophical discourse to best reflect the data collected and
analysed in the study. A mixed methods approach was incorporated to generate a wealth of
data from the online surveys distributed to the participants. The chapter detailed that the manner
in which the data was analysed was by means of Atlas.ti. Other important areas of focus
discussed in the chapter involved the use of UWC as a case study, using students as a sample,

and establishing the measures used to ensure validity and reliability within the study.

The following chapter will highlight the demographics of participants, findings and discussions

related to the data collected from the participants.
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Chapter 4: Research findings and discussion

4.1 Introduction

The previous chapter identified the methodological background and research process that this
study followed. In this chapter the researchers report on the demographic background of the
participants in the study in table format. Thereafter, the researchers present the higher education
community challenges, the challenge categories and the data analysis codes assigned to each
challenge that were used within the qualitative data collection process. In this Chapter,
researchers report on the data collected from the online survey. Once the summary of the
findings has been discussed the researchers discuss the significance of the findings.

4.2 Demographics of participants

Starting with the gender of the participants, 7 out of 15 identified as male while 8 out of
identified as female. The majority of the research participants identified as people of colour.
Coloured individuals represented 8 out of 15 of the sample, African people represented 5 out
of 15 of the sample, Indian and Mixed Race represented 1 out of 15 of the sample, respectively.
The majority of the participants were between the ages of 25 — 43, accounting for 8 out of 15
of the sample. The remainder of the ages of the participants were distributed as follows, 18 —
24 (4 out of 14 of the sample), 35 - 44 (2 out of 15 of the sample) and 45 — 54 (1 out of 15 of
the sample). 12 out of 15 of the respondents noted that they resided off-campus before the
COVID-19 pandemic. While 1 out of 15 of the participants resided at a campus residence
outside the borders of the campus premises and 2 out of 15 of the respondents resided within
the campus borders. The majority of the respondents noted that they are currently in pursuit of
the diploma/undergraduate degree (10 out of 15). The minority of the participants noted that
they are either in pursuit of an Honours (3 out of 15), Master’s (1 out of 15), or Doctorate
degree (1 out of 15). Finally, 8 out of 15 of the students noted that they are currently students
at the case study institution students, while 7 out of 15 noted that they are not.
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Table 7: Demographics of participants

Demographics of participants

Category Iltems Amount Percentage
Male 7 47%
Gender Female 8 53%
Total 15 100%
African 5 33%
Coloured 8 53%
Ethnicity Mixed race 1 7%
Indian 1 7%
Total 15 100%
18-24 4 27%
25-34 8 53%
Age 35-44 2 13%
45-54 1 7%
Total 15 100%
Residing on-campus 1 7%
Residential circumstance | At campus residence 'off - campus' | 2 13%
(pre-COVID-19) Off-campus 12 80%
Total 15 100%
Diploma/Undergraduate degree 10 66%
Honour’s degree 3 20%
Currently studying Master's degree g 7%
Doctorate degree 1 7%
Total 15 100%
Current case study Yes 8 53%
institution No 7 47%
student Total 15 100%

4.3 Findings of qualitative and quantitative data
4.3.1 Findings 1: Presentation of qualitative data

In the following section, the challenges faced by HE communities who transition into a smart
campus community are presented, alongside the category in which each challenge resides.

Additionally, the 38 codes used within the qualitative analysis are presented in the tables below.
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Table 8: Summary of findings related to the foundational phase

No | Challenge Category | Codes determined by qualitative
analysis
1 | Access to digital devices Foundation | Digital devices challenge
Digital access solutions
Possession of digital devices
2 | Access to network/internet Foundation | Network/internet connection challenge
connection . .
Current connection to internet
connectivity
3 | Basic digital skills Foundation | Digital skills
Current basic digital literacy skills
Current user skills
UWC basic skills (Iteration 2)
UWC user skills (Iteration 2)
4 On and Off- site mobility Foundation | On and off- site mobility solution
On and off- site mobility digital skills
Table 9: Summary of findings related to the Core services phase
No | Challenge Category Codes determined by qualitative
analysis
5 Physical safety of students Core Physical safety challenge
Services Physical safety solutions
Physical safety digital skills
6 Data privacy Core Data privacy challenge
Services Data privacy solution
Data privacy digital skills
7 Student administration Core Student administration challenge
Services Student administration solution
Student administration digital skills
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No | Challenge Category Codes determined by qualitative

analysis

8 iKamva (LMS) Core iKamva LMS challenge

Semices | ikamva LMS digital skills

iKamva solution

Table 10: Summary of findings related to the Integration phase

No | Challenge Category Codes determined by qualitative
analysis
9 Innovative study spaces Integration Innovative study areas challenge

Innovative study areas technological

solutions

Innovative study areas digital skills

10 | Health (Iteration 2) Integration Health challenge
Health solutions

Health digital skills

11 | Food security Integration Food challenge
Food solutions

Food digital skills

Table 11: Summary of findings related to the Transformation phase

No | Challenge Category Codes determined by qualitative
analysis
12 | Facial recognition Transformation | Sustainability challenge

Sustainability technology

Sustainability solution
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Table 12: Summary of the findings related to Stakeholder responsibility

Challenge Category Codes determined by qualitative analysis

Stakeholder Stakeholders Stakeholder challenge

Responsibility Stakeholder solution

4.3.2 Findings 2: Responses related to the quantitative data

The following section describes the quantitative data collected from the online survey.
Responses related to the challenges (iteration 1)

The closed-ended questions related to each challenge within the individual smart campus
phases are presented below. A key to the different phases as they relate to specific questions,
is shown in Table 13. The data was compiled in Microsoft Excel. The answers of the
respondents have been presented in a percentage format. Each percentage indicates whether a

respondent answered “Yes”, “No” or “I do not know” to a question.

Table 13: Key to comprehend Table 14

Key

Orange | Foundational challenges

Core Services challenges

Integration challenges

Sustainability challenges

Table 14: Statistical findings of the online survey

. I do not
0, 0,
Challenge question Yes (%) | No (%) know (%)
F7. Q22 Do you agree [on and off-site mobility] that this is in
fact a challenge students experience? 93 7 N/A
F7. Q23 Do you think optimization of on - campus digital
services might benefit you and your peers? (For example:
implementing a parking assistance app) 100 0 N/A
F7. Q24 If you stay far from campus, do you think you and
your peers might benefit from an optimized system to either
locate parking/find the nearest routes to classes on campus? 100 0 N/A
60 40 N/A
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Challenge question
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Yes (%)

No (%)

I do not

know (%)
53 33 13
67 0 33
80 20 0
87 0 13
60 0 40
100 0 0
100 0 0
93 0 7
80 13 7
67 13 7
80 13 7
60 27 13
93 7 0
80 7 13
80 0 20
87 0 13
67 33 0
80 0 20
87 0 13




| do not

Challenge question ves (%) | No (%) | yow (%)

53 47 0

Responses related to challenges (iteration 2)

Iteration 2 included additional questions related to the digital skills training students received
at the case study institution. This was particularly important, since COVID — 19 was having a
significant impact on the daily operation of the university. The researcher incorporated
additional questions pertaining to the digital skills training and health and wellness challenges
that participants faced within the HE community. Each percentage indicates whether a

respondent answered “Yes”, “No” or “I do not know” to a question.

Table 15: Key to comprehend Table 16

Key

Orange | Foundational challenges

Integration challenges

Table 16: Statistical findings related to additional survey questions (iteration 2)

| do not
Challenge question Yes (%) No (%) know (%)
F5 Q18 Have you received any basic digital skills.training at |
UWC? For example: Transacting online, creating content
(spreadsheets, text, slides), using mobile applications. .20 67 13
E R’ -

F6 Q20 Have you received any user skills training at UWC?
For example: Microsoft Word/Excel, web surfing, online
communication (Zoom), online privacy and security training? 33 47 20

86 7 7

93 0 7

Challenge 1: Access to digital devices

In terms the data collected from the participants. All the participants stated that they do have access to
digital devices. However, the specific digital devices they have access to differ from one student to
another. According to the responses from the participants, 13 out of 15 of participants own smartphones,

15 have access to a laptop. 9 out of 15 of the students have access to a tablet, 4 out of 15 of students
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have access to a desktop computer. Finally, 1 out of 15 of the respondents owns a digital notebook. (See
Figure 8)

Access to digital devices (%)
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Figure 8: Proportion of respondents with access to digital devices

Challenge 2: Access to a network/internet connection

Students were asked to say whether they have access to a network/internet connection at their
residential address. 13 out of 15 of the respondents noted that they do have access to internet
services, while 2 out of 15 % of the students noted that they do not have access to internet
connectivity at their residential address. The findings suggest that the majority of students do

have access to internet connectivity at home. (See Figure 9)

Access to internet connectivity (%)

87

2

o

©

2

i

]

o

e

5]

@

¥

3

3 13
Yes No

Access to internet connectivity (%)

Figure 9: Proportion of respondents with access to internet connectivity
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Challenge 3: Basic digital skills

Students were asked to rank their aptitude based on their own perception of their basic digital
skills and user skills. Figure 10 below indicates that 9 out of the 15 respondents noted that they
are very skilled pertaining to their problem-solving skills. Problem solving skills include
making use of peer reviewed and reliable sources and to refrain from using mischievous
websites and online scams (Claassen, 2017). The remaining participants noted that they are
somewhat skilled (1 out of 15), highly skilled (4 out of 15), and one noted that he/she has

received specialised training (1 out of 15) for basic digital skills.

Basic digital-skill=Preblem solving

1

=

Expert level  Highly | "Very skilled' Somewhat Not very;; Not skilled No
(Specialised  skilled skilled skilled at all knowledge

in £ skill
training) skills aptitude or sk

0 0 0

Number of participants
IS

Figure 10: Proportion of respondents with basic digital skills (Problem solving)

Figure 11 indicates the basic digital skills related to handling information. Handling
information includes navigating the internet by means of the search engine, understanding
which platforms and websites to use of reputable sources for information, actively participating
in reading, reviewing, skimming data on a digital device (Claassen, 2017). 9 out of 15 students
noted that they are highly skilled at handling information using a digital device. The remaining
respondents said that they are either very skilled (5 out of 15) or have received specialised
training (1 out of 15) regarding handling information online using a digital device. The findings

indicate that the students are well equipped to handle information.
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Basic digital skill: Handling
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Figure 11: Proportion of respondents with basic digital skills (Handling information)

Figure 12 illustrates the basic digital skills related to transacting online. Transacting online
includes making use of websites that are secure, securing personal data, protecting others by
respecting their privacy (Claassen, 2017). 7 out of 15 students noted that they are highly skilled
at conducting online transactions using a digital device. The remaining respondents said that
they are either very skilled (6 out of 15), somewhat skilled (1 out of 15), or received specialised

training (1 out of 15) regarding transacting online using a digital device.
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Figure 12: Proportion of respondents with basic digital skills (Transacting)
Figure 13 illustrates the basic digital skills related to online communication. Online
communication includes comprehension of managing a digital identity on online platforms,
understanding how to protect yourself from becoming a victim of cybercrimes, properly
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managing security and privacy settings on digital devices, ensuring your data as a consumer is
well protected from cyber scams (Claassen, 2017). 5 out of 15 students noted that they are
somewhat skilled and very skilled (5 out of 15) at online communication using a digital device.
The remaining respondents stipulated that they are highly skilled (4 out of 15). While 1 out of
15 respondents noted that they have received specialised training regarding online

communications using a digital device.
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Figure 13: Proportion of respondents with basic digital skills (Communication)

Figure 14 illustrates the basic digital skills related to creating content online. Examples of
content include text, documents, slideshows, photos, videos, recordings, spreadsheets. The
ability to create content involves making use of spell check features, amplifying,
reconstructing, correcting content, understanding how copyright works, and knowing how to
generate storytelling content (Claassen, 2017). 7 out of 15 students noted that they are highly
skilled at creating content using a digital device. The remaining respondents said that they are
either very skilled (5 out of 15), somewhat skilled (2 out of 15), and one of the students noted
that they are not very skilled regarding creating content online using a digital device.
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Basic digital skill: Content Creation
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Figure 14: Proportion of respondents with basic digital skills (Content creation)

Figure 15 illustrates the basic digital skills that the participants use within their personal life.
Using basic digital skills within the personal life of community members includes using mobile
applications, playing audio and video files, making use of network connectivity, refraining
from cyberbullying, using digital devices to expand your knowledge (Claassen, 2017). 11 out
of 15 students noted that they are highly skilled using basic digital skills in the context of their
personal lives. The remaining respondents said that they are very skilled (2 out of 15), while
1 out of 15 respondents noted that they have received specialised training and somewhat skilled
(1 out of 15).
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Figure 15: Proportion of respondents with basic digital skills (Personal life)
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Figure 16 depicts the basic user skills related to using digital skills pertaining to word processing. Word
processing entails using certain platforms and applications. These applications include Microsoft Word,
Notepad, Google Docs (Claassen, 2017). 7 out of 15 students noted that they are very skilled at
navigating and using word processing platforms and applications. The remaining respondents said that
they are highly skilled (6 out of 15). While 1 out of 15 respondents noted that they have received

specialised training and 1 out of 15 is somewhat skilled.
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Figure 16: Proportion of respondents with basic user skills (Word processing)

Figure 17 illustrates the basic user skills related to using digital skills pertaining to spreadsheets.
Spreadsheets entail using certain platforms and applications. These applications include Excel and
Google sheets (Claassen, 2017)..5 out of 15 students noted that they are very skilled at navigating and
using spreadsheet platforms and applications. The remaining respondents said that they are highly
skilled (2 out of 15), while 1 out of 15 respondents noted that they have received specialised training.
Finally, somewhat skilled (5 out of 15) and not very skilled (2 out of 15).
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Figure 17: Proportion of respondents with basic user skills (Spreadsheets)

Figure 18 depicts the basic user skills related to using digital skills pertaining to web surfing. Web

surfing entails searching for information using an internet browser. 10 out of 15 students noted that they

are highly skilled at navigating and using the internet to search for data/information online. The

remaining respondents said that they are very skilled (3 out of 15), received specialised training (1 out
of 15) and somewhat skilled (1 out of 15).
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Figure 18: Proportion of respondents with basic user skills (Web surfing)

Figure 19 illustrates the basic user skills related to using digital skills related to collaboration and

communication skills. Communication and collaboration skills entail using platforms and applications

such as email, Zoom, Skype, iKamva, Sunlearn, Microsoft teams, Monday.com. 9 out of 15 students

72
http://etd.uwc.ac.za/



noted that they are very skilled at navigating and using the internet to search for data/information online.
The remaining respondents stipulated that they are highly skilled (6 out of 15).
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Figure 19: Proportion of respondents with basic user skills (Collaboration and communication)

Figure 20 below illustrates the basic user skills related to using digital skills pertaining to online privacy.
Online privacy entail using Virtual Private Networks (VPN), safeguarding personal information online
and managing online identity (Claassen, 2017). 4 out of 15 students noted that they are very skilled at
ensuring that their online privacy is maintained. The remaining respondents stipulated that they are
highly skilled (3 out of 15), not very skilled (3 out of 15) and somewhat skilled (2 out of 15), respectively
and not skilled at all (1 out of 15).
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Figure 20: Proportion of respondents with basic user skills (Privacy)
Figure 21 illustrates the basic user skills related to using digital skills pertaining to online security.

Online security entails knowing how to protect yourself physically using mobile applications. 8 out of
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15 students noted that they are somewhat skilled at protecting themselves physically using online
applications. The remaining respondents said that they are highly skilled (3 out of 15), not very skilled
(2 out of 15) and very skilled (2 out of 15).
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Figure 21: Proportion of respondents with basic user skills (Security)

Figure 22 illustrates the basic user skills related to using digital skills pertaining to the use of social
media. Social media entail the use of online applications and platforms which include Facebook,
Whatsapp, Instagram and TikTok. 7 out of 15 participants noted that they are highly skilled at
navigating and making use of social media applications. The remaining respondents said that they are
very skilled (6 out of 15). The remainder of the participants noted that they are somewhat skilled (2 out
of 15).
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Figure 22: Proportion of respondents with basic user skills (Social media)
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Figure 23 illustrates the basic user skills related to using digital skills pertaining to cloud services.
Cloud services entails comprehending how to use cloud services. 6 out of 15 students noted that they
are very skilled in understanding how to use cloud services and applications. The remaining respondents
stipulated that they are highly skilled (5 out of 15), are somewhat skilled (2 out of 15) and have received
specialised training (1 out of 15).
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Figure 23: Proportion of respondents with basic user skills (Cloud services)

Figure 24 illustrates the basic user skills related to using digital skills pertaining to ethical online
behaviour. Ethical online behaviour refers to refraining from engaging in cyberbullying, respecting the
opinions and views of other persons online, and engaging professionally with community members on
digital platforms and applications (Claassen, 2017). 6 out of 15 students noted that they are highly
skilled as far as engaging in ethical online behaviour is concerned. The remaining respondents said that
they are very skilled (5 out of 15), are somewhat skilled (1 out of 15), not very skilled (1 out of 15), and
not skilled at all (1 out of 15).
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Figure 24: Proportion of respondents with basic user skills (Ethical online behaviour)
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4.4 Discussion of quantitative and qualitative findings
4.4.1 Discussion related to the Foundational phase

Challenge 1: Access to digital devices

Access to digital devices in a campus transitioning from a traditional campus environment to a
smart campus environment is a foundational challenge. The findings indicate that 13 out of 15
of the respondents have access to smartphones, all have access to laptops, one has access to a
digital notebook, 9 out of 15 have access to a tablet and 4 out of 15 of respondents have access
to a desktop computer at their residential address. The data confirms that a majority of the 15
students have access to digital devices. This indicates that of the 15 students, this challenge has
in part been solved. However, the researcher postulates that it is necessary to ensure that all
students have at least access to a smartphone. As described in the data, 13 of students have
access to a smartphone. In order to function optimally in a smart campus community, it would
be advisable for all students to have access to at least a smartphone. Students having access to
a laptop yielded positive results as 100% stated they possess the digital device. From the 15
respondents, the researcher affirms that the access to digital devices among the 15 students is
saturated. However, some of the respondents’ noted that access to digital devices on campus

can be challenging. For example, the responded stated,
“Trouble accessing PC resources on a library and EMS faculty level” (Case 14).

Another student noted that while moving towards a smart campus community is important,

certain foundational challenges need to be solved first. For instance, the student stated,

“I would not like to see the university spend tons of money on all of this tech when it is still
trying to solve the issue of data and devices for students. I feel that if the students don’t have
access to devices and data — any of the tech recommendations will be a gross misallocation
of capital and will visually perpetuate the digital divide we are currently experiencing”

(Case 2).

This student (Case 2) mentioned that if the foundational challenge is not resolved, the
inclusivity regarding access to digital devices and internet connection of students will be
threatened. It should be important to note that during the pandemic the case study institution
offered their students the opportunity to purchase laptops that included a Microsoft Office
Suite. The Microsoft Office Suite package was given free of charge. The cost of the laptop was
R6379,05. Through this initiative the case study institution has revealed their ability to help
bridge this gap in the digital divide.

77
http://etd.uwc.ac.za/



The data indicates that while the majority of the students have access to digital devices at their
residential address, locating digital devices remains a challenge for the respondents. In
addition, as indicated by the findings, careful consideration must be made to ensure that all
students have access to digital devices to function optimally in a smart campus community.
This is especially important during the COVID-19 pandemic, when the majority of the lectures

take place online and daily, tasks are performed remotely.
Challenge 2: Access to and internet connection

The study theorises that in order for a traditional campus to mature into a smart campus
community certain challenges need to be addressed. The second challenge on this journey
addresses the participants access to an internet connection. In iteration 1, 13 out of 15 of the
participants note that they have access to an internet/network connection at their residential
address. It is important to realise that during the second iteration, 100% of the students note

that they have access to an internet/network connection at their residential address.

The iterations were split between pre-COVID-19 and during COVID-19 pandemic. The data
indicated that after the participants were instructed to return to their primary residence, they
proceeded to use the internet connection available in their local communities. Even though all
respondents had access to internet connection at home, one responded noted that the connection

may be poor at times.
The respondent stated,

“Since the pandemic I’ve been back at home, I think an improvement in internet speed when
attending online classes would have helped me. I usually downloaded the classes afterwards

because our internet connection is weak” (Case 1).

Although students have access to internet connection at their residential address, the strength
of the connection needs to be taken into consideration. The researcher affirms that in order for
remote learning to take place in a smart campus environment, a strong internet connection is
necessary. Additionally, another theme arises that suggests that placing importance on access
to an internet connection may not be the only challenge students face. An additional theme that
arises is the strength of the internet connection to allow for effective online learning. The new
theme presents the argument related to identifying who the stakeholder groups and individuals

are that can supply a stronger internet connection to students.
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It is important to note that the case study institution, has distributed data packages to students
in need, to facilitate the need for remote learning. The packages available to students working
remotely are 10GB of daytime data per month and 20GB night-time data per month for 3
months, starting 1 May 2021. The data allowance is only allocated to 7500 students. This could
in fact leave some students vulnerable to not being able to receive access to data services.
However, the case study institution has made strides to solve the challenges related to access
to internet services. The data affirms that access to internet connection and data services is
crucial to ensure that students can work remotely in a smart campus environment. Additionally,
the case study institution provides access to internet connectivity on campus. The internet
connectivity is available for all staff members, students, and guests on the campus premises.
Furthermore, the university has provided their staff and students with virtual private network
(VPN) services. Lastly, the case study institution has implemented a zero-rate website for
community members and outsiders to browse the official university website. Therefore, the
case study institution has implemented innovative solutions to combat the challenge related to
access to internet services. The allowances and additions made by the case study institution are
indicators that the university is in fact actively bridging the challenges gap related to internet

access.
Challenge 3: Digital skills

The researcher affirms that a traditional campus transitioning to a smart campus community
needs community members to acquire basic digital skills to ensure that the community
members (students) can function optimally in the technology intensive environment. The data
presented in the findings indicates that the 15 students are well equipped concerning basic
digital literacy skills. The basic digital literacy skills that students were most equipped to

perform are problem solving, handling information, transacting, and personal life skills.

Basic digital skills

The majority of the students selected expert level, highly skilled and very skilled when scoring
themselves on the fields mentioned above. However, there was considerable room for
improvement when it came to the following basic digital skills, namely, communication and
content creation. Five students indicated that they are somewhat skilled in digital
communication skills and 2 out of the 15 students noted that they are somewhat skilled in
content creation, 1 self reportedly being not very skilled. The data indicates that much

consideration must be given to communication and content creation skills of students as a
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campus transitions to more digital and online ways of working. When asked whether students
have received basic digital literacy skills training at the case study institution, 3 out of 15 of
the respondents said “Yes”, 10 out of 15 “No”, while the remaining Students stated that they
“received some training”. 20% of the respondents noted that the digital skills training received

was introductory in nature. For instance, a number of respondents stated,

“We had very fundamental digital skills training. For example, how to switch on a computer,
how to find different applications. How to highlight text, store and copy files. We did not
spend much time improving our skills as the years followed. We had to navigate the
application on our own for the most part. Many of the lecturers and admin assisted us to
learn digital skills” (Case 3).

and
“Basic digital literacy skills like finding resources online (library services)” (Case 5).
and

“I have received some training geared towards finding proper information online, how to use
a search engine, content creation. Also, UWC sometime send emails for final years, honours
and post graduate students to assist them with their studies. Common emails I’ve seen was

related to training for Atlast.ti, SPSS, Mendeley etc” (Case 10).

Several of the respondents who selected the option to declare that they had not received training
for basic digital skills, detailed that they however, received training that was geared toward

user skills. For instance, the following respondents stated,

“Most of the skills were geared towards user skills. After first year the lecturers helped us
navigate iKamva and any other application we needed for a module. 1 usually just use
Youtube to help me out. Youtube has helped me with most of the questions | have when it

comes to the use of an application” (Case 12).
and

“Most of the training was related to user skills. We did receive some training regarding the

proper use of a computer. But nothing related to mobile applications” (Case 15).

The findings further indicate that respondents received some training pertaining to basic digital
skills and user skills from different individuals, departments, and online resources. For

example, respondents declared,
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“I have received some training more related to content creation in the first few years of my
studies. As my studies progressed the lecturers helped us more with regarding to basic digital
skills like understanding most of the functions, using the library site, finding valuable

information online etc” (Case 14).
and

“Most of the skills were geared towards user skills. After first year the lecturers helped us
navigate iKamva and any other application we needed for a module. | usually just use
Youtube to help me out. Youtube has helped me with most of the questions | have when it

comes to the use of an application” (Case 12).
and

“I think as a post-grad I've received a lot of assistance. The post-grad department really
does a lot to assist students. Especially if you ask for help. I can’t really remember taking any
basic digital literacy classes while being undergrad, but I 've received a lot of assistance from

the Post-grad department. They have sessions where they teach you how to navigate an

application, store data safely, and what the differences are in the application usage. They

regularly post their updated via UWC email” (Case 13).

A common theme among the respondents is that, in their view, a lot of emphasis was placed
on user skills training rather than basic digital literacy skills training. In order for a traditional
campus community to transition to a smart campus community, students should be equipped
with the necessary basic digital literacy skills. The data further indicates that there are key
stakeholders that supply the basic digital skills to the students. The stakeholders include
lecturers, post-graduate departmental services, and online resources. Another key factor
presented in the data is that students use online resources as a means to acquire digital skills.
This situation makes students and lecturers key stakeholders in the supply of digital skills along

with the other stakeholders mentioned above.
User skills

The basic user skills that students are most equipped to perform are word processing, web
surfing, collaboration and communication, social media, and ethical online behaviour.
Majority of the students selected expert level, highly skilled and very skilled concerning the
fields mentioned above. However, improvement is necessary for the following digital user

skills, spreadsheets, privacy, security and cloud services. According to the findings, 5
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respondents noted that they are somewhat skilled using spreadsheets via Excel and Google
sheets. While 2 out of 15 noted that they are not very skilled. The data concerning online
privacy and security indicated that students are not well equipped to protect themselves online.
Respondents indicated that 2 of them were somewhat skilled, 3 were not very skilled and 1
participant was not skilled at all. The user skill related to security presented a similar challenge
as 8 students noted that they are somewhat skilled and 2 of the students stated they are not very
skilled. Challenges also exist for user skills such as cloud services. 5 students noted that they
are somewhat skilled concerning cloud services. 5 out of 15 of the students noted that they
received basic user skills training, 7 out of the 15 stated they did not receive any user skills
training and 3 out of 15 of the respondents state they received some training geared towards
user skills. The respondents stated that user skills training mainly included skills related to
navigating Microsoft Office programmes and applications. For example, the participants
stated,

“Mostly Microsoft Suite skills. Word processing, Excel spreadsheets and Power Point” (Case
ol

and

“The Boe lab offered classes related to word processing, excel training and Power Point”

(Case 9).
and
“I received training in word, excel and some PowerPoint training” (Case 13).

Another participant placed emphasis on the fact that lecturers, online resources and self-study

were key in developing his/her user skills abilities. The respondent stated,

“In my first year we received training for Word. Not so much Excel or Power Point. The rest
we had to learn on our own. The lecturers helped us out when we were stuck. Especially
when using specific function in Excel Vlookup, Pivot tables. These functions are useful for a
lot of models. But we had to learn most of this by ourselves making use of online resources
like Udemy and youtube. Youtube was such a valuable platform during my studies. Anything

you want to learn or know is most likely on Youtube” (Case 15).

The data indicates that students have certain areas that need improvement in order to solve the
challenges they have regarding user skills. The areas that need attention based on the

respondents’ answers are spreadsheets, privacy, security and cloud services. The data further
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indicates that the user skills training sessions students have been exposed to have been geared
towards Microsoft Office programme training. The students are equipped to use word
processing. However, their aptitude concerning spreadsheets needs to be developed. Other
areas that lack user skills training by the universities are those geared towards cloud services,

online privacy and security skills.

Similar to access to basic digital skills, user skills involve multiple stakeholders. The data
indicates that students make use of online resources, self-study and the assistance of lecturers
to obtain new user skills. Thus, the role which lecturers play in supplying both user and basic
digital skills is crucial in supplying digital skills to HE community members. Moreover,
students have taken responsibility for developing their digital capacities into their own hands
by making use of online services. Hence, both students and lecturers are critical components
in the supply of digital skills to HE community members who are transitioning to a smart

campus community.
Challenge 4: On and off-site mobility

The students were presented with the following challenge related to onsite mobility as part of

the online survey.

“Flexibility in terms of mobility on campus is a key concern smart universities face. On campus
mobility refers to the ability of university management to ensure that physical activity is more
efficient to improve the productivity of community members. (Example: Parking). Mobility in
terms of locating the nearest route to classes, finding parking and locating the nearest food

services remains a challenge within traditional campus environments. ”

The data indicate that 14 of 15 of the participants agreed that this is in fact a challenge they
experience on campus. All 15 respondents agree that the challenge can be solved by an
optimized technological system that improves the efficiency of movement on campus. For
example, a parking application. Students further described the digital skills they think are

necessary to navigate the parking application. Some of the respondents stated,

“Problem solving skills. Knowing how to use the functions of the app. Sending info of
parking to other students. Navigating the app” (Case 4).

and
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“I think it is so difficult to find parking on campus. I think we need classes to understand the
app created. Like how to use the best Wi-Fi so that the app constantly updates the info”
(Case 9).

and

“To use an application, you need to you need to understand how to use proper network to get
the best signal. You need critical thinking skills to use the technology depending on how user
friendly the app is. Application related skills, for instance, knowing and understanding the
appropriate tool to use on the app. Mobile fundamental skills. For instance, knowing how to
download an application, place the app on a proper pace on the screen, setting up privacy

measures for your mobile etc” (Case 15).

Cases 10, 11, 12, and 14 had similar answers emphasising the importance of basic digital skills
needed to use a parking application. The answers were “basic dig skills”, “Basic skills

digital”, “digital literacy” and “basic understanding of mobile app .

The researcher affirms that in order for a traditional campus to transition into a smart campus
community, the challenge of mobility has to be addressed using technological innovation in
conjunction with digital skills. The research indicated that students understand that mobility is
a challenge on campus. They further agree that this challenge can be solved by means of digital
innovation. Moreover, the findings indicated that the digital skills participants deemed
necessary to make use of digital innovation includes basic digital literacy skills, problem

solving skills, mobile fundamental skills and critical thinking skills.

4.4.2 Discussion related to the Core services phase

Challenge 5: Physical safety

In terms of physical safety, the students were presented with the following challenge in the

online survey,

“Physical safety is critical within the borders of a campus community in order for students and
staff to learn and teach successfully. Students and staff need to feel safe in the environment in

which the study and work.”

10 out of 14 of the respondents noted that they have felt unsafe walking or driving alone on
campus. 8 out of 15 of students agree that the threat to physical safety is in fact a challenge

students’ experience 0of campus. During iteration 1 (before the pandemic) students noted that
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an increased number of security guards on campus would make them feel safer on campus. For

example, the respondents stated,
“More security on campus” (Case 2).
and
“More on-site security” (Case 7).

and

“Patrol on campus more often” (Case 10).
and

“More security on the premises” (Case 13).

The data indicates that more technologically intensive solutions were shared during the second
iteration (during the pandemic). The respondents stated the following regarding improving

safety measures on campus,

“The use of smart cameras could possibly identify dangerous situations. This real time

information could be sent to security offices/systems to which they can respond in time”

(Case 1).
and

“An application that helps students alert the security of where there might be danger” (Case
3y

and

“I think a real-time virtual mapping of the campus to see where most students are at a
certain time and place might give a student a safer route to walk. Also, establishing hotspots
where most of the violence/harassment of students happen. Presenting that data to students.

Or a service that could drive the students from one pint to the next at a small cost” (Case 15).

When presented with a technological solution to assist the students with their physical safety,
10 out of 15 noted that a safety application would assist them to feel safer on campus grounds.
However, 5 out of 15 of the respondents did not know whether a safety application could help
them feel safe while roaming within campus borders. The respondents stated that certain digital
skills are necessary to use the safety application. The respondents noted the following regarding

the need for digital skills,
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“Critical thinking skills, to know which tool will best help them to solve their issue. Skills to
understand each function in the application. And knowing how to change networks to get the

best signal” (Case 3).
and

“If the app presents data on where the hotspots are you need data analysis skills. For
example, if they give a map of the campus in the app you need to critically think where you

are and how to avoid these areas” (Case 11).
and
“Basic understanding of mobile applications” (Case 13).

Some students placed an emphasis on ethical online behaviour when using the proposed safety

application. The respondents stated the following,

“Ethics plays a big role in this scenario, if an application is created, students should refrain
from posting fake information. Other skills would be application skills, basic literacy skills

and typing speed” (Case 1).
and

“Mobile fundamentals to know how to use the function of a mobile. Applications skills
related to the use of the app. Responsible use of the application. For instance, making sure

you don’t spread fake news on the application, or you protect your/other identity ” (Case 15).

The data indicates that the majority of students understand that physical safety is a challenge
on campus that can be solved by means of technological advancement. The digital skills
mentioned to make use of the proposed safety application include critical thinking, application
skills, data analysis, basic digital literacy skills, online privacy skills and ethical online
behaviour. The participants could identify the key digital skills necessary to successfully make

use of a safety application.
Challenge 6: Data privacy

The respondents were presented with the following challenge related to online data privacy in

the online survey.

“Privacy in terms of personal protection of your data is of critical importance in a campus

)

community. Many threats exist to compromise and steal certain personal information.’
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The data indicated that 12 out of 15 of the respondents agreed that sharing personal information
online is a challenge they experience. In response to their fear of sharing personal data online,
the respondents noted that they prefer to use the manual systems on campus to share their
information. For example, during the first iteration respondents stated the following,

“I hardly ever send my information online. I would rather hand in information at the admin

offices. They know how to upload the documentation better than me” (Case 4).
and

“I always take physical data to the points where needed. I hardly make use of online systems.

Admin in various departments helps me upload my data” (Case 5).

During the pandemic the majority of the administrative services and procedures were placed
online. Iteration 2 reflected the change in attitude towards sharing personal data online. The
respondents shared inputs on how they and the university can ensure that their data is protected

online. For instance, the respondents stated,
“2 step authentication process for our email and student accounts” (Case 6).
and

“After covid I think we are more vulnerable than ever, I think we need training in VPN
services how to conduct yourself online, how cookies work. Know how companies/hackers
might be tracking you. | think we need to know more about cyber security in order to protect
out data” (Case 9).

and

“Knowing that the university is following the governmental POPI Act to safeguard our
information. Also give us the opportunity to protect our data. UWC implemented VPN
functionality which makes it safer for students to share information online without being

tracked or a victim of cybercrimes” (Case 15).

Cases 4, 9, 10, and 11 affirm that “basic digital skills” and “Understanding what function to
make use of in an app” and “Basic understanding of how a VPN works and how this could help
safeguard information.”, are necessary to make use of a digital solution. The data indicates
that the majority of students do not feel at ease sending their personal information online. They
understand that certain digital skills are necessary to ensure that their data remain safe from

possible cyber threats. Since the pandemic, the case study institution has implemented VPN
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services for students working remotely. This is another means by which the case study
institution ensures that student data remains private and secure even when shared between the
university and students. The data indicated that the respondents could identify the general
digital skills necessary to make use of VPN or other online safety platforms. Basic digital skills
were the most significantly cited answer within the findings. Since basic digital skills includes
an array of particular skills, participants may not be entirely sure as to the specific digital skills

they need to operate a safety application.
Challenge 7: Student administration

As of part of iteration 2, participants were presented with the following challenge related to the

online student administration activities.

“As a result of the pandemic many of the services UWC offers has been moved online. Some
of these activities include online classes, registration, and electronic payments. However,

students may still have challenges using these services or lack thereof.”

All of the 15 students stated that at some point during the pandemic they had experienced
challenges related to student administration. Altogether 15 of the respondents stated that this
challenge could be addressed by making use of technological advancements. Respondents
stated that certain manual and online processes could assist them with their student

administration challenges. For example, the students stated,

“A place where all admin related queries can be solved. Instead of walking from one point to
another. Maybe a platform where all queries can be logged and whoever is responsible can

tend to the matter” (Case 5).
and

“UWC answering class and actually providing necessary information instead of having
students call around to different depts hunting for information/assistance only to find out in
the end that their issue still won’t be resolved. In essence, a functional administrative system

would be lovely” (Case 3).

and
“Knowing there’s one point I can do all my tasks” (Case 9).

The respondents mentioned a variety of digital skills they need to complete administrative tasks

online. For example, respondents stated,
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“Transaction skills. Problem solving skills” (Case 4).
and

“Besides common digital literacy, also common skills related to computer and document

usage.” (Case 12).
and
“Document management, use of platforms, digital reading skills.” (Case 2).

The researcher affirms that in order for a traditional campus community to transition to a smart
campus environment, certain digital skills pertaining to student administration are required.
The data indicated that students experience challenges related to online student administration
at the case study institution. Moreover, the students understand that they need digital skills to
manage their personal information online. The digital skills identified by the students include
digital literacy, computer skills, transaction skills, problem solving skills, application skills,

document management, and digital reading skills.
Challenge 8: Teaching and learning (e — Learning)

The respondents were presented with the following challenge related to the teaching practices
at the case study institution. The following challenge was presented to the students,

“E-learning can be defined as an online platform where educational tools, material, and
resources are shared between students and lecturers. Evidently, universities across the world
are experiencing an increased demand for educational services. However, some university
programmes do not allow for flexibility in terms of attendance. University rules require of a

student to be present and accounted for during online and in person classes. “

93% of the respondents stated that they have had issues attending all their classes in person. In
iteration 1 (pre-COVID-19), some of the respondents noted that traffic congestion, time
management and financial strain were some of the challenges they experienced which led to

them missing or being late for class. The respondents noted,
“Traffic in the morning otherwise good” (Case 1).
and
“The main issue was transport and time management issues” (Case 14).

and
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“Financial assistance and easing access to transport” (Case 10).

During the pandemic, several students stated that household challenges and internet connection

failures prohibited them from attending classes online. For example, the respondents noted,

“Since the pandemic I've been back home I think improvement of internet speed when

attending online classes would have helped me” (Case 1).
and

“During the pandemic it has become increasingly difficult to keep up with classes at home”

(Case 15).

10 out of 15 of the respondents agreed that a digital solution in the form of an e-learning
platform could assist them to attend classes. The data indicated that the respondents list a
diverse group of digital skills needed to solve the challenge mentioned above. The participants
were presented with a digital solution aimed at providing a flexible, technologically advanced
e-learning platforms to university students. The respondents noted the following digital skills

they deemed necessary to make use of a smart e-learning platform,

“Critical thinking skills, you need to know how to use the platform to create solutions for
your issues. Application skills — you need to know what tool to use when. Possibly data
analysis skills. For instance, if a website captures your marks and generates and analysis you

need to know how to analyse that information to assess where you in your course” (Case 15).
and

“Document management, digital communication, digital troubleshoot, digital etiquette ”
(Case 2).

and
“Computer literacy, Microsoft office and Cloud storage” (Case 6).

The researchers affirms that a traditional campus transitioning to a smart campus community
needs to ensure that students have the necessary digital skills to function optimally using a
smart e-learning system. The data indicates that students have trouble in terms of attending
classes in person and online in real time. The researcher theorises that flexibility in terms of
attending classes can resolve the issue. Students need to be able to attend classes presented by
lecturers even if it is not at the stipulated time slots. Furthermore, the students understand that

it is necessary to have basic digital literacy skills to navigate a smart e — learning platform. The

90
http://etd.uwc.ac.za/



digital skills presented by the students are as follows, Critical thinking skills, data analysis,
application skills, document management, digital communication, digital troubleshoot, digital

etiquette, computer literacy, Microsoft office and Cloud storage skills.
Challenge 9: iKamva (LMS)

The respondents were presented with the following challenge related to iKamva as the primary

learning management systems utilized by the case study institution.

“iKamva is a Learning Management System (LMS) used by UWC staff and students to facilitate
the majority of online activities as related to course material. Students receive course resources
from the lecturers, participate in forums and submit assignments. Navigation of this platform

is a challenge for community members.”

80% of the respondents noted that they agree that they find navigating functions of iKamva
challenging. The respondents experienced various issues related to the functionalities,

navigation, and response-time of iKamva. For example, the participants stated,
“Navigation to what I need to find to complete my work” (Case 1).
and

“Navigation around the site. Content is scattered around not properly structured, so

students find it hard to find the exact content” (Case 3).
and
“Sometimes the website wouldn’t be responsive. It’d big out” (Case 9).
and

“Sometimes we were unable to log on Ikamva or Ikamva would crash while we are on doing
something. It happened while we were writing an online exam in 2018 and for my friend in

2020 during second semester” (Case 11).

14 out of 15 of the students responded “Yes” when asked if an updated learning management
system would assist them to navigate the application. In iteration 1, the majority of the students
listed the basic digital literacy skills necessary to navigate the new improved learning

management system. For example, the respondents stated,
“Basic computer skills” (Case 3).

and
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“User skills and basic digital lit skills. Problem solving skills” (Case 9).
and

“Application skills — understanding all the functions of the app. Computer fundamental skills
— much of the data uploaded to lkamva is via a computer. So, students need to know how to

use a computer/laptop” (Case 15).
and
“Handling information” (Case 6).

In contrast to iteration 1, the responses from respondents in iteration 2 suggested much more
advanced digital skills and digital strategies to ensure that they could make use of the platform

effectively. For example, the respondents noted,

“Digital etiquette, how to communicate digitally, how to collaborate digitally, the role of
communication platform within the suite of tools (example the integration with other tools to

support the output task/objective” (Case 2).
and

“Knowing what functions would benefit me as a student and how I can use it to my

advantage. Training related to functionalities on the app” (Case 5).

The researcher affirms that in order for a traditional campus to move towards becoming a smart
campus community, the LMS has to be as user friendly as possible. The data indicates that
respondents struggle to use the platform citing navigation on the platform and understating the
functionalities of the platform, as the main challenges. Moreover, in iteration 1 students
mentioned that basic digital skills could assist them to properly use the proposed updated
iKamva platform. While a respondent in iteration 2 suggested integration skills, related to
using tools on multiple platforms to achieve a set task. Additionally, a responded notably added
a digital strategy aimed at knowing how to use the application to his/her advantage. Other
digital skills mentioned by the participants include digital etiquette and digital communication.
Much consideration has to be given to the fact that students experience challenges utilizing the

current learning management system.

4.4.3 Discussion related to the Integration phase

Challenge 10: Innovative study areas
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The students were presented with the following challenge related to innovative study areas as

part of the online survey.

“The purposive use of ICT presents an opportunity for universities to enhance their learner’s
performance, learning capabilities and social interactions. Study areas are crucial to the
productivity of students on campus. The majority of students use campus areas to study, work
in teams, and tend to their individual assignments. Innovative study areas have the possibility

to improve the learner’s motivation and quality of life on campus.”

12 out of 15 of the respondents agreed that the lack of innovative study areas on campus is in
fact a challenge that students experience on campus. Similarly, 12 out of 15 believe that the

case study institution currently lacks technologically advanced study areas.

In iteration 1, students were presented with an opportunity to list the types of technology they
would like to have available in the innovative study areas. The data indicates that Cases 8, 9,
10 and 11, determined that the use of an “interactive whiteboard” would be an effective addition
to the study spaces (see Appendix E). Other participants placed emphasis on the need for digital
equipment, furniture arrangement, air control, and interior decoration of the innovative space.

For example, the respondents stated,
“More digital devices in the study areas” (Case 2).
and
“Colourful bright spaced with interactive boards” (Case 7).
and
“Movable furniture” (Case 5).

In contrast, the respondents recommended an array of more advanced technologies to be
included in the innovative study space during iteration 2. For instance, the respondents stated
the following,

“Sensors to establish the best temperature for the environment. Facial recognition for
attendance. AR VR tech to make study areas fun. Sleeping corners that automatically wake

you after a few minutes sleep. Video game section” (Case 13).
and

“A live *Siri or *Alexa to help you with you work. Say you are searching for data you can

just ask Siri where you can find the proper source — and she helps. An online sport section
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where people can play cricket etc. using AR/VR. Fun creative spaces make it easier to study.

When you re always trapped in the same space you feel demotivated after a while” (Case 5).
and

“Make more use of online platforms and cloud services as well as mobile applications”

(Case 14).

Some of the respondents during iteration 1 noted that in part they do not know which digital
skills they would need to function optimally within an innovative study space. For example,
the respondents stated,

“I’'m not sure what skills I would need” (Case 2).
and
“I don’t know exactly what skills I would need” (Case 9).
and
“Not really sure what skills I would need to function in such an environment” (Case 10).

While the respondents in iteration 2 presented digital skills, they say they require to function

within an innovative study space (see Appendix E). For example, the respondents stated,

“Digital philosophy, shared space etiquette, how to guides and walkthroughs, digital
etiquette” (Case 2).

and

“I think there would be more advanced technology I would need more advanced digital skills

such as data analysis, digital creation, innovation and critical thinking skills” (Case 8).
and

“The space many require more advanced digital skills. If the laptops/computers have new
application loaded to assist students, we might need data analysis and integration skills.
Integration to just know how to use a bundle of applications collectively to achieve a set

result. Also, critical thinking skills will need to be applied.” (Case 12).

The researcher affirms that a traditional campus transitioning to a smart campus community
needs to incorporate smart study areas. Students need to have the necessary digital skills to
function optimally in a smart study environment. The data indicates that the respondents agree

that the case study institution does not have technologically advanced study areas. Moreover,

94
http://etd.uwc.ac.za/



there is a perceived difference in iteration 1 and 2 regarding the recommendations shared by
the respondents concerning the digital skills they require to function optimally in an innovative
study space. In the first iteration the participants could not identify the necessary digital skills
they would need to function optimally in an innovative study space. However, in iteration 2
the respondents mentioned new digital skills not found in DSF1. These digital skills include
integration skills, digital creation, digital philosophy, critical thinking skills and data analysis.
The data indicated that the respondents understood that more advanced digital skills would be
necessary to operate any technologically advanced hardware, software, and programmes in an

innovative study area.
Challenge 11: Health and wellness (Iteration 2)

The students were presented with the following challenge related to health and wellness
services as part of the online survey. It is important to note that this challenge was only included
during the second iteration, reason being the pandemic raised health concerns for the HE sector.
The researchers wanted to assess the manner in which digital technology could aid or benefit

students during these unprecedented times.

“COVID-19 has presented many challenges in the campus communities across all South
African campuses. The health and wellness of employees and of students have taken front stage

in in order to ensure that the campus community remains safe from immediate health threats.”

86% of the respondents noted that they do have concerns returning to campus post-pandemic.
The respondents noted that certain procedures need to be in place in order for them to feel
confident returning to campus. For instance, the respondents noted the following measures
should be taken by university management to ensure the safety of community members when

returning to campus post-pandemic,
“Analytics on the spread of the virus. Live updates on the virus in the community” (Case 1).
and
“To abide by the guidelines set out by the government” (Case 9).
and
“A health tracking app” (Case 8).
and

“More people should get vaccinated” (Case 6).
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93% of the respondents agree that returning to campus post-pandemic is in fact a challenge that
students will experience. When presented with a health tracking application, students
mentioned that they will require certain digital skills to make use of such a mobile application.

The digital skills mentioned in the online survey included,
“Knowledge management, information dissemination, critical thinking” (Case 2).
and
“Application skills” (Case 15).
and
“Knowing how to use digital devices” (Case 6).

It should be noted that Cases 4, 5, 10, and 11 determined that “Basic digital skills” will be

required to use a health monitoring application.on campus.

The data indicated that students are particularly concerned about returning to the case study
institution premises post-pandemic. Their fears can in part be solved by the case study
institution continuing to follow the rules and regulations set out by the South Africa
government. Furthermore, certain technological advancements were mentioned to improve the
confidence of students returning to campus. These technologies include a health monitoring
application and using data analytics to keep track of and present the spread of the virus on
campus. Moreover, the respondents indicated that they require basic digital skills to make use
of a health monitoring application. Whereas other respondents mentioned knowledge
management, critical thinking and application skills as means of navigating the health

monitoring application.
Challenge 12: Food services

The students were presented with the following challenge related to food services and food

security as part of the online survey.

” Food security is a key aspect of any smart campus community. Food shortages and scarcity
is a grave issue in our underprivileged communities in South Africa. It is critical to assess the
research conducted concerning the availability of food on campus to ensure that daily needs
of students and staff are met, and that sustainability of food supply and meal production is

achieved.”
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80% of the respondents agreed that a lack of food services and food scarcity is an issue they
have personally experienced on campus. The respondent noted a number of solutions to
improve the current food services challenges on campus. For example, the respondents

mentioned,

“More opportunities for others to provide food services to meet the needs of people on

campus” (Case 1).
and
“An online map of food services would help” (Case 7).
and
“An application to show opening of new shops, specials and locations of shops” (Case 11).

The data further indicated that the respondents (Cases 3, 4, 6, 8, 9, and 10) mentioned “An app”
would assist them with their food services challenges on campus. 13 out of 15 of the
participants stated that technological advancements could assist them with their food services
and food scarcity challenges. The students were presented with a technologically advanced
means to provide solutions to their food services and food scarcity challenges. The
technological advancements included a smart garden that incorporates smart equipment. Once
the solution was presented the respondents stated which digital skills would be necessary to
assist the students with their food services and scarcity challenges. For example, the

respondents noted the following concerning the digital skills,

“It will be very exclusive skills, so we need specialised training for the specific equipment.

Mostly related to agriculture” (Case 3).
and

“Since this is more related to sustainability, really monitoring your digital footprint while
using this environmentally sustainable technology is important. We need to evaluate the

impact we have on the land and air around us” (Case §8).
and

“A lot of students experience hunger on campus. A advanced farming initiative can really
assist the students you grow the food themselves and feed the community. It will most likely
be specialised equipment, therefore, use of application, critical thinking skills, problem

solving skills, responsible use of hardware and software, creative skills” (Case 15).
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The data indicated that the majority of students have experienced challenges related to food
services and food scarcity on campus. The participants agree that this challenge can be solved
by means of technological improvements. Some participants mentioned that they would require
more advanced digital skills to operate the specialised smart agricultural equipment. These
digital skills include measuring digital footprint, critical thinking, etiquette concerning the

hardware and software of the smart technology and creativity skills.

4.4.4 Discussion related to the Transformation phase

Challenge 13: Sustainability

The participants were presented with the following challenge related to facial recognition as

part of the online survey.

“The final step within the innovation process is the transformation phase. In this phase the
foundational, core and integration services have been optimized and streamlined on campus
using technology. However, it is important to note that this is an iterative process that requires
those involved to always re-assess, re-test and monitor, and change processes within the
previous phases if they are deemed outdated or irrelevant. The transformation section ensures
that sustainable goals are met and that community members always look to establish growth

within the community.”

The findings indicate that 8 out of 15 of participants would accept facial recognition on campus
while the remaining 7 out of 15 were apprehensive about implementing the technology. The
participants noted a number of reasons for their disapproval of the technology. For example,
respondents stated the following,

“I think it is an invasion of privacy. While I do understand that it could help with taking
attendance and safety. I think we would be treating people like objects that need to be

monitored. It takes the sense of freedom away from an individual” (Case 5).
and

“I don’t think people should be monitored that severely. We all have a right to privacy”
(Case 9).

and

“I do not trust the university to keep that server secure. Also, with students learning
computer science on campus, | feel there will be lots of risk of students messing around with

the systems. Most importantly, with deep fakes etc on the rise, if the university cannot
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guarantee that data is protected over a period of time — which I believe it cannot do. Then
this will always be a risk and infringement of privacy. If learning is tracked by facial
recognition — it takes away from a learning environment as it creates an environment
whereby you are being watched and tracked on your learning path which is a system
traditional models are based on. This constricts the ability of a student to grow their love of a
subject beyond what is expected. It also makes it feel like a prison rather than a life enriching

activity and opportunity” (Case 2).

The participants in favour of the facial recognition technology noted the advantages the

technology would bring to their experience on campus. For instance, the respondents noted,

“I would accept it. It makes life easier for the lecturer. Students and admin. Lecturers can
monitor attendance. Students don’t have to carry cards or lose cards. Admin can monitor

movement for safety. They just shouldn’t spy on us” (Case 4)
and

“I would accept facial recognition for class attendance for but not for movement as is it
would be violating my right to privacy. I think monitoring of movement must be a voluntary
choice as you are capturing something very personal. Exceptions could be made when a

crime is being investigated however” (Case 7).
and

“Yes, I think it might be a powerful tool to benefit the lives of students. However, the
university should take care not to be invasive in their approach. Not become authoritarian in
student movement and individual decisions. People still need freedom to do what we want in

the bounds of the law” (Case 15).

The participants further proposed the technology they would approve of being implemented on

campus. The recommendation of technologies by the respondents was as follows,

“Connecting each student to a virtual assistant like Siri to help us with student admin issues

and module queries” (Case 1).
and

“I think I would like to see more cameras, more safety digital interventions. Interactive
whiteboards are cool but I think for our context, it may be a little too early for that. I think |

would like to first see a layout change before the technologies are integrated. | would like to
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see more hubs to quickly access internet etc. | would like to see more tech rooms with 3D
printing and VR glasses that we are able to utilise as we would a book in the library. Lastly, |
would like to be included on these decisions. I think more surveys and interviews should be
done on campus. | feel the digital future can only be co-created and each year, the envisioned
future changes. Therefore, | feel everything needs to be designed in a modular way to
accommodate for incremental upgrades as technology becomes more accessible and useful. |
would not like to see the university spend tons of money for all this new tech when it is still
trying to solve the issue of data and devices for students. | feel that if students do not have a
device and data - any of the tech recommendations will be a gross misallocation of capital

and will visually perpetuate the digital divide we currently experiencing” (Case 2).
and

“Sustainable smart farming. Campuses should invest more in farming. Teaching young
people how to use new technology to create a sustainable environment. Same can be said for

water conservation” (Case 10).
and
“Biometric security systems” (Case 13).

The data indicates that nearly half (7 out of 15) of the participants are apprehensive about
implementing facial recognition on campus premises. From the 7, many noted that the
infringement of privacy is a major concern to them. Contrastingly, 8 out of 15 of the
respondents noted that there they are in favour of facial recognition technology. They approve
of the advantages the technology holds in store for them, their peers, and the broader
community. The advantages include no need for student cards, no need for lecturers to take
attendance registers, and improves safety within classrooms. The data indicated that while
respondents understand the advantages that facial recognition technology could hold in store

for them, they are apprehensive about the limits the technology would impose on their privacy.

445 Discussion related to stakeholder’s role for digital skills development

Multiple stakeholder relationships play a key role in developing a smart campus community
(Kolehmainen et al., 2016). It was thus important to establish where the students obtain their
digital skills from and from that point onward establish if there are any other stakeholder groups
and individuals who could supply these digital skills to students. The data indicated that
respondents make use of various people and online resources to enhance their current digital
skills. For example, some of the respondents stated,
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“Most of the skilled were geared towards user skills. After first year the lecturers us
navigate iKamva and any other application we needed for a module. 1 usually just use
Youtube to help me out. Youtube has helped me with most of the questions | have when it

comes to the use of an application” (Case 12).

and

“I did receive some training which was very foundational skills. They taught us how to
create content, how to manage files on a computer, and basic training on iKamva. That was
in first year. Afterwards, it was more the lecturer’s responsibility to teach us certain skills.
Like working on Pestel or using Excel for specific reasons. In postgrad | attended a few
training sessions for Atlas.ti and Mendeley” (Case 11).

and

“I think as a postgrad student ['ve received a lot of assistance. The post-grad department
really does a lot to assist students. Especially if you ask for help. | can't really remember
taking any basic digital literacy classes while being undergrad, but I've received a lot of
assistance from the Port-grad department. The have sessions where they teach you how to
navigate an application, how to manage and store data safely, what the differences are in
application usage. They regularly post their updates via UWC email” (Case 13).

One of the respondents mentioned that it is critical for students to be involved in the process of

developing a smart campus community. The respondent stated the following,

“I think I would like to see more cameras, more safety digital interventions. Interactive
whiteboards are cool, but | think for our context, it may be a little too early for that. I think |
would like to first see a layout change before technologies are integrated. | would like to see

more hubs to quickly access the internet etc. |1 would like to see more tech rooms with 3d
printing and VR glasses that we are able to utilize as we would a book in the library. Lastly, I
would like to be more included on these decisions. | think more surveys and interviews should

be done on campus. | feel the digital future can only be co-created. and each year, the
envisioned future changes. Therefore, | feel everything needs to be designed in a modular
way to accommodate for incremental upgrades as technology becomes more accessible and
useful” (Case 2).

In the view of the participants lecturers played a crucial role in developing their digital skills.

The data indicated that lecturers assisted students to learn new digital skills to navigate the
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applications they used for specific modules. Moreover, self - study and online resources gave
students the opportunity to learn digital skills based on their needs pertaining to specific
modules. Additionally, co-designing, as mentioned by one of the respondents, can be used as
a measure to involve the student in the planning, design, testing, and implementation phases of
an innovation project in an HE community transitioning from a traditional campus environment

to a smart campus environment.

4.5 Synopsis of discussion

The researcher deduced the following from the findings presented above. Students transitioning
from a traditional campus need the necessary basic digital skills to function optimally and
productively in an innovative environment. The basic digital skills the respondents identified
as being adequately skilled at included problem solving, handling information, transacting and
personal life skills. The basic digital skills the respondents were least equipped with included
communication and content creation skills. Subsequently, by proposing 13 challenges to
respondents, an array of new digital skills was presented by the participants to solve HE campus
related challenges. The researchers added additional digital skills to the proposed framework
(see Section 4.6). Lecturers have been identified as key stakeholders to supply digital skills to
students. Therefore, it is imperative for lecturers to be equipped with the necessary digital skills
themselves in order to transfer the digital skills to their students. In essence, the findings
indicate that an HEI can only transition to a smart campus community as fast and effectively
as students and lecturers are digitally equipped to manage and operate the technological

advancements in the smart campus environment.

4.6 Chapter summary

Chapter 1 presented the background information and research objectives related to this study.
The research objectives including verifying the digital skills necessary to function in smart
campus community and verifying the stakeholders necessary to supply the digital skills, have
been attained. Furthermore, the key components of Chapter 3 were considered in order to
facilitate the data collection process. These elements included the research philosophy,

sampling method, data analysis techniques and ethical considerations.

The need for basic digital skills in an HE community transitioning from a traditional campus
environment to a smart campus community has been established. Participants agreed that HE
communities face certain challenges when transition to a smart campus community. Moreover,

the respondents noted that they require digital skills to ensure that they have the capabilities to
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solve the challenges associated with the transition. The additional digital skills necessary to
function productively in a smart campus environment were presented also by the respondents
in iteration 2. Thereafter, the researchers amended the framework (see the original framework
from the literature in Section 2.9) to incorporate the respondents’ insights during iteration 1
and 2 into the digital skills development framework. Table 18 illustrates the verification of the
digital skills required by students to function optimally is a smart campus environment. The
digital skills were identified by the respondents. These verified digital skills are highlighted in
green. The list of basic digital skills and user skills are highlighted in blue. Additionally, the
stakeholder groups and individuals responsible for supplying digital skills to HE community
members were verified based on the inputs of the respondents. These verified stakeholders are
highlighted in green. Moreover, the additional stakeholders that supplied the digital skills to
the community members (students) were identified and added to the framework. The additional
stakeholders identified by the students are highlighted in light blue. Finally, the digital skills
and stakeholders that were not verified based on the respondents’ insights are highlighted in
red. Table 17 is key to differentiate between the different verified and unverified digital skills
and stakeholders.

The following and final chapter will give a summary of the key findings of this study, present
the achievement of each objective, and establish if validity and reliability were upheld. Finally,
there will be a consideration of the limitations of the study, recommendations for future
research, and a discussion of the contribution this study makes to the current body of

knowledge.

Table 17: Key to comprehend Table 18

KEY

Green

Green

Blue

Blue

Red

Red
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Table 18: Proposed digital skills development framework

Skills-stakeholder
links
from Quadruple Helix

Stakeholders
responsible for
different phases in a

Skills related to challenge and participants maturing HE
No | Challenges from literature (DSF1) and participants responses Literature community
Skills: Claassen (2017) Phase L:
Stakeholders:  Arnkil, | University — (Lecturers
Jarvensivu, Koski & and Post graduate
Piirainen (2010); Services)
- Carayannis anq Industry — (Online
° rsmeg Campbell (2011), reSOUrceS)
1 Access to A Katunga, Njenga,
digital devices N Craffert, van Community —
Audenhove & Marien (Students)
(2019), Kolehmainen,
Irvine, Stewart,
Karacsonyi, Szabd,
Alarinta and Norberg
(2016)
Skills: Claassen (2017)
o Stakeholders: Arkin et
. b+ al., (2010); Carayannis
2 Access to internet ‘ . and Campbell (2011);
[ ]

connectivity

Kolehmainen et al.
(2016); Katunga et al.
(2019)
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Digital skills

Online
resources

nts (

Skills: Claassen (2017)
Stakeholders: Arkin et
al., (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

On and off - site

mobility

| thinking

fundamental skills

Skills: Claassen (2017)
Stakeholders: Arkin et
al., (2010); Carayannis
and Campbell (2011);
Kolehmainen et al,,
(2016); Katunga et al.,
(2019)

Physical
students

safety  of

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al
(2016); Katunga et al.
(2019)

Phase 2:

University
(Lecturers)

Community
(Students)
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Data privacy

Understanding cookies
Navigating VPN services

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

Online document management

Digital reading
Application skilli

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

[ ]
[ ]
L]
L]
Student administration
[ ]
L]
L]
L]
L]
]
[ ]
L]
]
[ ]
Teaching and Learning | *®
initiatives ®
]
]
L]
L]
]
[ ]
[ ]

Cloud storage
Computer literacy
Digital troubleshoot
Online document management
Critical thinking

Universitiei

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)
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Students (Co-
design)

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

Advanced didtj ﬂs
Digital philosophy
Digital creati

Critical think%
Integration

Data analysis

[ ]
]
[ ]
[ ]
]
9 iKamva (LMS) .
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
10 Lack of innovative |
spaces o
]
L]
L]
[ ]
]
L]
L]
11 | Health and Wellness

ﬁrsitiesl

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

Knowledge management
Information dissemination
Critical thinking

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

Phase 3:
University

Community
(Students)
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12

Food security

13

Sustainability

Skills: Claassen (2017)
Stakeholders: Arkin et
al. (2010); Carayannis
and Campbell (2011);
Kolehmainen et al
(2016); Katunga et al.
(2019)

[ ]
[ )
Advanced digital skills
Measuring digital footprint
Critical thinking
[ )
]

Skills: Claassen (2017)
Stakeholders: Arkin et
al., (2010); Carayannis
and Campbell (2011);
Kolehmainen et al.
(2016); Katunga et al.
(2019)

Phase 4:
University

Community
(Students)
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Chapter 5: Conclusions and Recommendations

5.1 Introduction

The researchers set out to answer the following research question, “What are the digital skills
required for Higher Education communities to transition from traditional campuses to smart
communities?”. In her quest to answer the research question, a problem statement was
developed to guide the researchers as to the particulars within the study that had to be
addressed. The problem statement was as follows, “Universities face different challenges
transitioning from a traditional HE community to a smart HE community. These challenges
can be addressed through developing a framework to address the underlying digital skills
shortcomings in HE communities. Universities are yet to create a framework describing the
lack of basic and advanced digital skills in their communities as it relates to a move towards
becoming smart communities”. An exploratory research process was incorporated that used a
mixed-methods approach to gather both quantitative and qualitative data. A Living Labs
methodology was followed, 15 respondents gave replies to questions that were posed in 2
iterations in order to gather rich insights from respondents. This methodology was followed to
collect feedback from participants and make adjustments to the framework by presenting the
questions to the respondents a second time. An online survey was used as it was an appropriate

data collection method to gather rich insights from the respondents.

5.2  Summary of research findings

The findings indicated that students transitioning from a traditional campus need the necessary
basic and advanced digital skills to function optimally and productively in an innovative
environment. Respondents noted that the basic digital skills they were sufficiently equipped
with include problem solving, handling information, transacting and personal life skills. The
basic digital skills respondents noted they were least equipped with include communication
and content creation skills. Additionally, the respondents stated that the skills training they
have received was predominantly geared towards user skills rather than basic digital skills. A
variety of new digital skills was presented by the participants to enable them to function
optimally in a smart campus environment. The findings indicated that the respondents were
able to establish the digital skills necessary to solve the majority of the 13 challenges presented
to them. Additional digital skills presented by the respondents were added to the proposed

framework (see Section 4.6). Institutionally, lecturers have been identified as key stakeholders
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to supply digital skills to students. Therefore, it is imperative for lecturers to be equipped with

the necessary digital skills in order to transfer the digital skills to their students.

In summary, the findings indicate that an HEI can only transition to a smart campus community
as fast and effectively as students and lecturers are digitally equipped to manage and operate

the technological advancements in the resulting smart campus environment.

5.3 The attainment of the research objectives

Certain objectives were established to answer the research question. Each of the objectives was
achieved by means of researching the current body of knowledge and collecting primary data.
The first objective namely, “To define from literature and previous research, the challenges
experienced by higher education communities moving from a traditional campus to a smart
campus community.”, was reached by researching and extracting information from the current
body of knowledge. A number of traditional HE challenges were identified throughout

literature. Once the researcher had identified the challenges, the second objective followed.

The 2" objective, namely, “To define from literature the digital skills needed to solve smart
campus related challenges”, was reached by consulting previous research related to the digital
skills necessary to function optimally within a smart community. The researchers identified the
Digital Skills Framework (One) as it incorporated the basic digital skills and user skills
necessary to be a functional and productive digital citizen in today’s society. DSF1 was used
as a guide to discover firstly, whether the respondents possessed the digital skills mentioned in
the framework and thereafter determine if they needed additional digital skills that could solve
their challenges on campus. Once DSF1 was incorporated in the study, the third objective

followed.

Objective 3, namely, “To verify from end user engagement which digital skills are related to
which challenges”, was reached by involving 15 respondents in an online survey. The survey
included both open-ended and closed-ended questions to gain valuable insights into the
perception of the respondents. Firstly, the researcher established what digital skills the
participants currently possess. This was achieved by incorporating a Likert scale for responses
to questions related to DSF1. The data indicated that the particular use of basic digital skills
such as problem solving, handling information, transacting, and basic digital skills related to
personal life, were saturated as a majority of the respondents reported that they already
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possessed these basic digital skills. However, basic digital skills related to communication and
content creation presented areas in which participants were least confident. The students
established a number of new digital skills that should be taken into account when a traditional
campus environment seeks to transition to a smart campus environment. The digital skills
mentioned below come from the responses from the participants who had been asked about the
challenges they had experience on campus. Particular questions gave the respondents the
opportunity to share their insight into the specific digital skills they thought would be required
to solve each of the challenges. The nuanced digital skills identified by the students that could
aid them to be productive community members within a smart campus environment were,

o«

“critical thinking”, “data analysis”, “digital reading skills”, “digital troubleshoot”, “shared

o«

space etiquette”,

EZ T FE T IZ TR

application skills”, “digital philosophy”, “digital creation”, “integration
skills”, “knowledge management”, “information dissemination” and ‘“digital creativity

skills . Once the digital skills were determined, the final objective could be reached.

The 4th objective, namely, “To verify from end user engagement the stakeholders with critical
responsibilities for the development of the identified digital skills”, this was achieved by
extracting relevant data from the participants. The relevant data was related to where the
participants received the digital skills training. The participants mentioned that while they
received digital skills training at the case study institution in the first year of their studies, the
majority depended on online resources, lecturers, post graduate departmental services, and self-
study to upskill themselves. Numerous participants mentioned the importance of the lecturers
during the process of acquiring new digital skills. The data indicated that the role of a lecturer
was crucial in supplying digital skills to students in an HE community transitioning towards a

smart campus community.

Within phase 1 of the roadmap to a smart campus environment, university management plays
a critical role by providing the foundational digital skills to students. If the research institution
fails to take responsibility in this regard, the university will struggle to transform to a smart
campus community. Phases 2 and 3 rely on the aptitude and willingness of the lecturers to
provide digital skills to students. In the case of lecturers being poorly equipped with digital
skills, students will not be able to transition smoothly into a smart campus environment. If this
is the case, students in a transitioning HE community will ultimately fall behind or find it
challenging to adapt to a smart campus environment. Finally, according to literature the
stakeholders responsible for supplying digital skills, in the fourth phase relies on a multitude

of role-players including university management, lecturers, and students (co-design capacity).
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5.4 Measures implemented to establish validity and reliability of the study
5.4.1 Validity of the mixed methods approach

Validity and reliability were critical components within the research process as they established
and ensured the quality of the research conducted. Firstly, internal validity, otherwise known
as measurement validity, was established by implementing a participatory and collaborating
mode of research. This mode of research allowed the researcher to include numerous
individuals in specific phases of the researcher process to strengthen the validity of the research
instrument and the interpretations of the research findings (Zohrabi, 2013). The researchers
collaborated with two UWC doctorate alumni specialising in the field of Information Systems,
to gather their insights into the type of instrument the researcher should use, the manner in
which the journey from a traditional campus to a smart campus community should be presented
and the questions the researcher should be presented to the participants. The insights of the two
experts proved valuable as the research instrument and questions used in this study allowed the

researcher to gain important insights from the respondents (see Section 3.5.1).

Content validity was achieved by allowing an expert to review the literature, research process,
and online survey questions presented to the respondents. Chapters 1, 2 and 3 were frequently
submitted for review. In addition, the online survey was reviewed by an expert to ensure that
the survey questions were accurate and unbiased. The reviewer was a lecturer that holds a PhD
in the field of Information Systems. The constructive criticism received from the expert proved
to be valuable and further attributed to the content validity of the research (see Section 3.5.1).

Lastly, face validity was achieved since the date collected was accurate. The questions asked
to the participants in the online survey were easy to comprehend. A pilot test was issued to four
individuals to establish whether the question in the survey was easy to comprehend, unbiased
and posed a logical flow. The pilot test was issued to colleagues and peers. The pilot test
participants work in the field of Information Systems and are familiar with the concepts
pertaining to smart communities and digital skills. The comments shared by the participants in
the pilot test proved necessary and valuable as the researchers could amend the questions to
create a comprehensive and logical flow of the question in the online survey (see Section 3.5.1).

5.4.2 Reliability of the mixed methods approach
While reliability can be described as the ability of the research conducted to be replicated
within other studies (Saunders et al., 2019). The researcher implemented an audit trail to ensure

that the dependability of data collection was achieved. The purpose of the audit trail to monitor
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and record all changes made during the research process. This allowed the researchers to create
a reliable account of the research conducted and the possibilities for future research. The audit
trail proved necessary and valuable since the researchers could keep track and record key
components in the research process and thereby ensuring the reliability of the study (see
Section 3.5.2).

5.5 Contribution of research

By achieving the objectives mentioned above the researcher could answer the research
question. Current digital skills that respondents possess and the additional digital skills they
will require to function optimally in a smart campus community were noted. The researchers
established that a traditional higher education community can only successfully transition to a
smart campus community if the digital skills development of its community members is
incorporated in each phase of the innovation process. The contribution this study makes to the
current body of knowledge is by sharing a framework to assist the HE sectors in South Africa
to acknowledge the digital skills required when transitioning from a traditional campus
environment to a smart campus environment. The transition of South African HE communities
to smart campus communities is but in its infancy. The researchers designed this skills
development framework to guide South African HEI’s through the process of smart campus
development by placing an emphasis on the community members’ abilities to solve campus

related challenges through the use of digital skills.

5.6 Limitations of the study

Initially, the researcher proposed conducting face-to-face focus group sessions with the
participants. The objective of the in-person focus group sessions was to gain rich insight,
detailed arguments, and perceptions through the reactions and interaction of the participants.
However, due to the implications of the COVID-19 pandemic, the researchers changed the data
collection method to an online survey. Difficulties arose when trying to establish the correct
line of questions and whether the participants understood the questions properly. Fortunately,
after iteration 1, some questions could be adjusted in order to ensure the participants understood
what was asked of them. Another limitation concerning the respondents’ answers to the
questions posed, was the fact that students had a perceived inability to identify the additional
digital skills necessary to function productively in a smart community environment. Only
limited data was collected concerning the stakeholder’s involvement in the innovation process
of a traditional campus transitioning into a smart campus community. The role and

responsibilities that multiple stakeholders and stakeholder groups have in supplying the digital
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skills to HE community members is a critical aspect that could not be addressed in its entirety.
Lastly, 15 participants were selected to form part of the iterative data collection process. All
the participants were current and former students studying at the case study university. Thus,
the study’s findings could not be generalised to establish the basic digital skills necessary to

function optimally in a smart HE community, at the other South African HEI’s.

5.7 Recommendations for future research

The question surrounding the supply of digital skills to a HE community is a vague area that
has not been fully addressed in IS research. The researcher motivates that in order to clarify
this area of uncertainty, more stakeholders from a range of different sectors should be
incorporated as part of the sample of the study. The addition of multiple stakeholders in the
data collection process could determine the key role-players responsible for supplying digital
skills to a digitally transitioning HE community. A focus group session can prove valuable as
a means to gain as much insight as possible into the digital skills required by community
members in a smart campus community and to delineate the responsibilities of those required
to supply those digital skills. Finally, the research was only conducted at the case study
intuition. An opportunity exists for the study to be replicated at other South Africa HE

communities.
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Appendix B: Information sheet sent to the participants

ONLINE SURVEY INFORMATION SHEET

University of the Western Cape
Faculty of Economic and Management Sciences

Department of Information Systems

Research Project Information Sheet: Online Survey

Project Title: | A digital skills.development framework for digitally maturing South African Higher

Education Institutions

What is this study about?

My name is llse Kariem, a student at the University of the Western Cape (South Africa) pursuing a master’s
degree in Information Systems. My study is about the journey of South African Higher Education (HE) campuses
as they move from being traditional, predominantly offline campuses towards being digitally inclusive campuses
using 4IR or “smart”, technologies optimally to enhance HE. Campuses can be seen as micro-communities that
lend themselves well to the study of the transition from the traditional to the new, and we foresee that researching
this transition journey of a South African campus — the challenges, the skills requirements, and the responsibilities
involved - may provide insights into similar transition journeys of other (non HE) communities.

The objective of the study is to determine the challenges faced by Higher Education campuses in South Africa as
they transition from traditional campuses to digital campuses using “smart technologies”, the skills required on
this journey, and the responsibilities of different stakeholder groups to solve these smart campus related
challenges. The digital skills required to participate fully in the functioning of a “smart” campus, overcoming the
mentioned challenges, serves as a point of departure for the investigation.

I am conducting an online survey to help me in my investigation. The purpose of the online survey is to allow you
as a participant to express your personal point of view with regards to a set of challenges that campuses face when
using new smart technologies on campus, and to share your views about what responsibilities within each
stakeholder group (the university, academia, the public sector, and the private sector) has to supply the digital
skills to citizens (students) of digital campuses. An online survey via Google forms to provide the necessary
fundamental questions to you as a student.
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This study is solely for academic purposes.

What will | be asked to do if | agree to participate?

If you agree to participate in this research project, you will be asked to respond to a number of structured, open-
ended and closed-ended questions as part of the online survey. If you choose to accept you will be asked to
complete an online survey. The duration of the online survey will be 20 to 30 minutes. If the participant feels any
adverse feelings towards a question, he/she does not have to answer the question.

Would my participation in this study be kept confidential?

Confidentiality and anonymity are of utmost importance. Personal information related to your identity will not be
noted or distributed in the study. Thus, information related to your gender, age, and area of expertise will remain
anonymous. The researcher involved in the current study is strictly obliged to adhere to the rules and ethics of
applied research and are prohibited from divulging personal information collected in the course of their
professional activities. Breach of these rules can lead to sanctions for the researcher involved.

Any information that is obtained in connection with this study and that can be identified with you will remain
confidential and will be disclosed only with your permission. Confidentiality will be maintained in the research
reporting by means of referring to the online survey as participants by assignment of a unique number. The online
survey responses will be summarised into codes, themes, and categories. This will be used as a basis of reporting
on the research in the thesis and in and associated research article, not the names of participants. The researcher
further pledges that any information given by the participants will be handled in the strictest confidence, and that
the information participants give will not be used to reflect negatively on them in any way.

What are the risks of this research?

No potential risks are envisaged at this stage. However,-if something might come up, it will be dealt with in a
sensible and sensitive manner.

What are the benefits of this research?

The study proposes to design a framework that can be used by HE campuses to address the challenges of becoming
a “smart” campus, by determining the digital skills needed to solve each of the identified challenges, and
stipulating the responsibilities of each stakeholder group to solve the challenges.

The findings and conclusions of this research will be available in a summary format, which you may request from
the researcher.

Do I have to be in this research, and may I stop participating at any time?

Your participation in the online survey is entirely voluntary. You are welcome to refrain from taking part in the
study. You may withdraw your consent at any time and discontinue participation without penalty, for any reason
whatsoever, including unforeseen adverse feelings encountered during the research process. You are not waiving
any legal claims, rights, or remedies because of your participation in this research study.

What if | have questions?

If you have any questions, feel free to contact the study leader:

Contact details of project leader (study supervisor)

Name: Dr Johan Breytenbach
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University of the Western Cape, Department of Information Systems
Telephone: 021 959 2911

Email: jbreytenbach@uwec.ac.za

Contact details of student

Name: llse Kariem
Telephone: 081 365 3377
Email: 3222070@myuwc.ac.za

NOTE: This research project has received ethical approval from the Humanities & Social
Sciences Research Ethics Committee of the University of the Western Cape, Tel. 021 959 2988,

email: research-ethics@uwc.ac.za
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Appendix C: Consent form sent to participants

University of the Western Cape
Faculty of Economic and Management Sciences

Department of Information Systems

Research Participant Consent Form: Online Survey

Project Title: | A digital skills development framework for digitally maturing South African Higher
Education Institutions

Please tick Yes or No to each of the following

Yes No

1. I confirm that | have read and understand the information sheet explaining the above research
project and | have had the opportunity to ask questions about the project.

2. lunderstand that my participation is voluntary and that | am free to withdraw at any time without
giving any reason and without there being any negative consequences.

3. lunderstand that should | not wish to answer any particular question or questions, | am free to
decline.

4. | understand my responses and personal data will be kept strictly confidential. | give permission
for members of the research team to have access to my anonymised responses. | understand
that my name will not be linked with the research materials, and I will not be identified or
identifiable in the reports or publications that result for the research.

5. lagree for the data collected from me to be used in future research.

6. |agree to take part in the above research project.

Name of Participant Date Signature

(or legal representative)

Name of person taking consent Date Signature

Contact details of study supervisor:

Name: Dr Johan Breytenbach
University of the Western Cape
Department of Information Systems
Telephone: 021 959 2911

Email: jbreytenbach@uwec.ac.za
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Appendix D: Survey Questions: Google Forms

»<
-

Master's study survey

Thank you for taking the time out of your day to participate in my study. Research suggests, that as traditional
universities move towards becoming smart campus communities, an university will invariably face certain digital
and non-digital challenges. The researcher has divided this journey into four phases namely, (1) foundational
challenges, (2) core services provided by the university, (3) integration of services and (4) sustainability of digital
initiatives as it relates to growth and wealth creation. My study suggests that these challenges can be solved by
the culmination of Internet and Communications Technology (ICT) innovations and more importantly the digital
upskilling of campus community members. The purpose of my study is to determine the digital skills needed to
function optimally in a smart campus environment. If you agree to proceed with the survey, please note that your
information will remain confidential. Note that if you have any adverse feelings towards a certain question you
may refrain from answering the question. Kindly answer as honestly as possible. Do not hesitate to contact me
on @ 3222070@myuwc.ac.za, should you have any queries.

Participant background information -

The following section concerns personal details of each participant. Please note that this information will
remain anonymous and will only be used for the purpose of this study.

Rl i
Are you currently a student at UWC (University of the Western Cape)? *

Yes

Mo

LN LAl Ll LLE L ¥ | LEL

If ves, what are you currently studying? (eg. Bcom Law)

Short answer text

What is your current age? 7

Younger than 18
18- 24
25-34
35-44
45 - 54

55 and colder

What is your gender? *

Male

Female
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What is your ethnicity? *
African
White
Coloured
Indian
Other

Other...

saw

What degree/diploma are you currently pursuing? *

National Senior Certificate
Diploma/Undergraduate degree
Honour's degree

Master's degree

Doctorate degree

Other

Other...

Foundational Challenges X

The following section pertains the various foundational challenges universities face when transitioning from a
traditional higher education community to a smart campus community. In order to transition certain key
components need to be in place. These components are, network/internet availability, access to data and
digital devices (on/off-campus) and efficient mobility of. students both on and off campus. Please answer the
questions below.

The image blow illustrates the journey of a traditional campus moving towards becoming a smart
campus community.

Phase 1: Foundational ’ P " Phase 2- CéresServices on
l — "Campus
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Do you have access to internet connectivity at your residential address? *

() Yes
() No

Please select the digital devices you have access to. ©

[ ] Tablet

[ ] smartphone

[ ] Laptop

[} Notebook

[} Desktop computer

[} None of the above

[:] Other...

How would you rate your current basic digital literacy skills?

Expert leve.. Highly skill... Very skilled - Somewhat.. Notverys.. Not skilled.. No knowle...

1. Problem... D D D D D D D

2 Transact.. [ ] [} (g ] ) O O
3.Handin.. ] U O U U O O
4.commu..  [] O O O O O O
5.Content... ] O O O O O O
6.personal.. [ ] O O O O O O

136
http://etd.uwc.ac.za/



How would you rate your user skills?

Expert leve... Highly skill.. Very skilled Somewhat.. Mot very s.. Mot skilled.. Mo knowle...

1L.wordpr..  [] O O O O O O
2 Spreads.. [ ] O O O O O O
3.websur..  [] O O O O O O
4.Collabor.. ] O O O O O O
5.Privacy-~.. ] O O O O O O
6.Securty.. [ ] O O O O O O
7.SocialM.. ] O = = O O O
8 Cloudse..  [] (= = s iy O O
o.Ethicalo.. [ ] [ = = 0 O O

Have you received any basic digital skills training at UWC? For example: Transacting online, creating
content (spreadsheet, text, slides), using mobile applications.

() Yes
() No

() I'have received some training

What basic digital skills training have you received at UWC?

Long answer text
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Have you received any user skills training at UWC? For example: Microsoft Word/Excel, web surfing,
online communication {(Zoom), online privacy and security training?

Yes
Mo

| have received some training

What user skills training have you received at UWC?

Long answer text

Do you primarily stay on/off campus? (Before Covid-19 pandemic) *

At campus residence ‘'on - campus’
At campus residence ‘off - campus®

Off-campus

Challenge 1: On site mobility

Flexibility in terms of mobility on campus is a key concern smart universities face. On campus maobility refers to the ability of
university management to ensure that physical activity,is more efficient to improve the productivity of community members. (Eg:
Parking). Mobility in terms of locating nearest route to classes, finding parking and locating the'nearest food services remains a
challenge within traditional campus environments. The following question related to on campus mobility challenges.

¥ L A B % L™ L. T
Do you agree that this is in fact a challenge students experience?

Yes
No

| do not know
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Do you think optimization of on - campus digital services might benefit you and your peers? (For
example: implementing a parking assistance app)

Yes
No

| do not know

If you stay far from campus, do you think you and your peers might benefit from an optimized system
to either locate parking/find nearest routes to classes on campus?

Yes
No

| do not know

What digital skills would you need to be a confident user of the system mentioned above?

Long answer text

>4
-

Core Services Challenges

Once a university implemented all the elements needed within the foundational phase (access to devices,
internet, basic skills induction, etc.), it can determine how to improve their primary services on campus. The core
services describe the services rendered within ‘alhigher education community. These services ensure that
student needs are met. The services include: administration of student affairs, teaching and learning
(academic) departments, safety processes and regulations, privacy policies to protect students personal data.
Challenges concerning the core services of an university are highlighted below. Please answer accordingly.

Challenge 2 : Physical safety

FPhysical safety is critical within the borders of a campus community in order for students and staff to learn and teach
successfully. Students and staff need to feel safe in the environment in which the study and work. The following questions
concerns your physical safety as a student on campus.

Have you ever felt unsafe walking or driving alone on campus?

Yes
Mo

| do not know
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Do you think that physical safety on campus is a challenge students experience?

Yes

No

| do not know

What assistance would have helped you to feel safer on campus?

Long answer text

Do you think we could use technological advancements to solve this challenge? (For example: a
campus safety app)

Yes
Mo
| do not know

e e uew e e

What digital skills would you reguire to use the safety application?

Long answer text

Challenge 3: Data privacy

Privacy in terms of personal protection of your data is of critical importance in a campus community. Many threats exists to
compromise and steal certain personal information. The following questions on privacy issues relate to your personal data.
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Are you ever concerned using your personal data online? For example: Using your ID number to
access your student email account.

Yes
Mo

| don't know

Do you think the use of personal data on online platforms is a challenge students experience?

Yes
Mo

| do not know
What would make you feel at ease when using your personal data onling?

Long answer text

Do you think we could use technological advancements to solve this challenge? For example: Making
use of a Virtual Private Network (VPN) to safeguard personal information.

Yes
No

| do not know

What digital skills would you need to confidently use the technology mentioned above?

Long answer text
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Challenge 4: Student administration

As aresult of the pandemic many of the services UWC offers has been moved online. Some of these activities include, online
classes, registration and electronic payments. However, students may still have challenges using these services or lack thereof.
The following section concerns the difficulty students experience completing administrative tasks online.

Do you find it challenging to complete administrative tasks via online services? Trouble changing
modules online/trouble receiving programme advice online/making payments.

Yes
Mo

| do not know

Do you think that this is in fact a challenge students experience?

Yes
Mo

| do not know
What would have helped you to caomplete administrative tasks onling?

Long answer text

Do you think we could use technological advancements to salve this challenge?

Yes
MNo

| do not know

What digital skills would you require to deal with your personal online administrative tasks?

Long answer text
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Challenge 5: Class attendance (E-Learning and Physical)

E-learning can be defined as an online platform where educational tools, material and resources are shared between students
and lecturers. Evidently, universities across the world are experience an increased demand for educational services. However,
some university programmes do not allow for flexibility in terms of attendance. University rules require of a student to be
present and accounted for during online and in person classes. Please answer the following questions related to attendance
within online and in-person classes.

Have you ever struggled to attend face-to-face classes, or online classes?

Yes

Mo

| do not know

Do you agree that this is in fact a challenge students experience on campus or online?

Yes

Mo

| do not know
What assistance would have helped you to improve your class attendance?

Long answer text

Do you think this challenge can be solved by the use of technological advancements?

Yes

No

| do not know

What digital skills would you as a student require to engage confidently on an e-learning platform?

Long answer text
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Challenge &: iKamva

iKamva is a Learning Management System (LMS) used by UWC staff and students to facilitate majority of online activity as
related to course material. Students receive course resources from the lecturers, participate in forums and submit assignments.

Mavigation of this platform is a challenge for community members. All students are not equipped with the digital skills to
navigate iKamva.

Have you ever struggled to use iKamva?

Yes
Mo

| do not know

Do you agree that this is in fact a challenge students experience?

Yes
Mo

| do not know
If yes, what are the challenges you and your peers experience on iKamva?

Long answer text

Do you think this challenge can be solved by means of technological solutions?

Yes
No

| do not know

If UWC were to update iKamva to suit your needs as a student, what digital skills would you require to
be a confident user of this platform?

Long answer text
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Integration Challenges

Once the core services of a campus community have been improved (sufficiently digitized), it is then important
to asses the state of further areas of the university and how to integrate these areas into the digital lives of
students and staff. The areas of concern within the integration phase are, quality of life as it pertains to
students’ unique experience at university, access to health and wellness services and, availability of quality food
products and services. Please answer the questions below as it related to the challenges within the integration
phase.

Challenge 7: Campus study areas

The purposive use of ICT presenis an opportunity for universities to enhance their learner’s performance, learning capabilities
and social interactions. Study areas are crucial to the productivity of students on campus. The majority of students make use of
campus areas to study, work in teams, and tend to their individual assignments. Innovative study areas have the possibility to
improve the learners motivation and quality of life on campus.

Do you think UWC lacks innovativelcreative study areas?

Yes
Mo

| do not know

Do you think that this is in fact a challenge students experience on-campus?
Yes

Mo

| do not know

What would you have wanted innovative/creative study areas to include? For example: Interactive
white boards (other technologies?...)

Long answer text
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Do you think we could use technological advancements to solve this challenge?

Yes
Mo

| do not know

What digital skills would you need to use the technological advancements in the innovative study
areas?

Long answer text

Challenge 8: Health and wellness

COVID-19 has presented many challenges in the campus communities across all South African campuses. The health and
wellness of employees and of students have taken front stage in ensuring that the campus community remains safe from
immediate health threats. The following section concerns the health and wellness concerns of UWC students post pandemic.

In terms of your health and wellness, do you have any concerns returning to campus post -
pandemic?

Yes
Mo

I do not know

Do you think that this is in fact a challenge some students experience?

Yes
No

I do not know
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In terms of your health and wellness, what procedures/processes/technology would make you feel
comfortable to return to campus?

Long answer text

Do you think we could use technological advancements to solve this challenge? For example: An
application to monitor the spread of the virus on campus.

Yes
Mo

| do not know

What digital skills would you need to confidently use the app required to monitor the spread of the
virus?

Long answer text
Challenge ?: Food security

Food security is a key aspect of any smart campus community. Food shortages and scarcity/is a grave issue in our
underprivileged communities in South Africa. It is critical to assess the research conducted concerning the availability of food
on campus to ensure that daily needs of students-and staff are met, and that sustainabifity of foed supply and production is
achieved. The following guestion concerns food scarcity in a campus environment.

Have you ever experienced any challenges related to food on campus? For example: Restaurants
closing due to the pandemic/ lack of nutritional food on campus/food scarcity

Yes
Mo

| do not know

Do you think that this is in fact a challenge students experience on campus?

Yes

Mo
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Do you think that this is in fact a challenge students experience on campus?

Yes

Mo

| do not know

What would have helped you to find the various food services on campus?

Long answer text

Do you think this challenge can be solved using technological advancements? For example:
Community garden powered by solar power and smart gardening equipment/ an app to show
restaurant location, price lists and availability.

Yes

Mo

| do not know

Ll L I L L]

What digital skill would you require to confidently use smart gardening equipment or food security
apps?

Long answer text

Transformation Challenges

>4
[L1]

The final step within the innovation process is the transformation phase. In this phase the foundational, core
services, and integration services have been optimized and streamlined on campus using technology. However,
it is important to note that this is an iterative process that requires those invalved to always re-assess, re-test
and maonitor, and change processes within the previous phases if they are deemed outdated or irrelevant. The
transformation section ensures that sustainable goals are met and that community members always look to
establish growth within the community. Please answer the questions related to transformation challenges.

Challenge 10: Advanced Technologies on Campus

With most of the technological advancements discussed above in place, it becomes possible for a campus to implement new,
4th Industrial Revolution technologies, such as sensors, cameras for detecting movement, and automated support services like
robots and chatbots. The following guestions relate to the use of these advanced technologies in a campus environment.
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Would you accept facial recognition systems to monitor movement and class attendance on
campus”?

() Yes
() No

() Ido not know

Please elaborate as to why you would/would not accept facial recognition systems on campus.

Long answer text

Long answer text

UNIVERSITY of the
WESTERN CAPE
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Appendix E: Screenshots taken from Atlas.ti version 9 (qualitative data analysis)

Screenshot of documentation uploaded to Atlas.ti.

Home Search & Code Analyze Import & Export Teols Help Documents Search & Filter Tools View

D [ Mew Group }B @ >< Edit Comment [&\ﬂ]
1 Mew Smart Group

Open Group Manager :

Add Search  Focus Group Rename Delete Open Word Word | Report  Excel
Document(s) - & Code~ Ceding Document Metwork | Cloud List Export
MNew Coding Manage Explore & Analyze
[/ Code Manager Document Manager ~
Search Document Groups 0 | Search Documents
Document Groups Show documents in greup Imported Survey Data
[ Imported Survey Data (15) D 4  Name Media Type Location Groups
E D1 Case1 Text Library  [Imported Survey Datal
ED2 Case 2 Text Library  [Imported Survey Data]
EDRE Cased Text Library  [Imported Survey Data]
ED4 Cased Text Library  [Imported Survey Datal
EDs Case 5 Text Library  [Imported Survey Data]
ED6  Case Text Library  [Imported Survey Data]
ED7 Case 7 Text Library  [Imported Survey Data]
EDs Cased Text Library  [Imported Survey Data]
EDa Case denText Library  [lmported Survey Datal
i BP0 cace. Text Library “[imported Survey Data]
| ED1 Case.. Text Library  [Imported Survey Data]
1 BED12 Case.. Text Library  [Imported Survey Data]
! E D13 Case.. Text Library  [Imported Strvey Data]
B0 | Case..| Teut Library  [Imported Survey Datal
=t i - 3 Y N

Screenshot of codes generated.

File Home Search & Code Analyz Imiport BEEXport Codes 5 View

< New Group Create Snapsha | "<—> —h >< ‘ E] Edit Comment \.':' Change Color ~ O_Eg IE'T‘I‘I

Create Smart Group [ 5 EitBmiat Code | & Werge Cafes <
Free Duplicate || Rename Delete | Open  Code  Word Word | Report  Excel
Code(s) | 4> Smart Code Code(s) | Cade 1&] Open Group Manager | < Split Code Network Tree | Cloud List Export

New Manage Explore & Analyze

7 Code Manager ~ Document Manager 1 Document Greup Manager

Search Code Groups O | Search Codes

Code Groups MName 4 Grounded Density Groups

<> Codes from Survey import (0] ® > e-Leaming challenge 22 0 [Core Services phase]

< Core Services phase (15) ® e- Learning digital skills n 0 [Core Services phase]

< Foundational phase (8) L] <> e - Learning solution 13 0 [Core Services phase]

4> Integration phase (10) ® > Food services challenge 21 0 [Integration phase]

& Stakeholder Group (2) ® > Food services digital skills 13 0 [Integration phase]

<> Transformation phase (3) . .
L] <> Food services solution 0 0 [Integration phase]
L] <> Health and wellness challenge 14 1 [Integration phase]
@ > Health and wellness digital skills 13 1 [Integration phase]
[ ] <> Health and wellness solution 14 2 [Integration phase]
® > iKamva LMS challenge 14 1 [Core Services phase]
® > iKamva LMS digital skills 12 1 [Core Services phase]
® > iKamva LMS solution 1 0 [Core Services phase]
L] <> Innovative study areas challenge 4 1 [Integration phase]
® > Innovative study areas digital skills 13 1 [Integration phase]
L] <> Innovative study areas solution 13 0 [Integration phase]
& Inneistie bk srase farhnalanior 1 L PO SRy S|
Comment:

150
http://etd.uwc.ac.za/



Network of codes related to smart campus transitional phases.

) )

|.u.mma;w-m.t Olﬂtl;mi::ﬂkhiiq
O

{0+ Transformation phase ||

IOm-dnmin-ﬂqnhﬁn

«_n and off site mobility digital
skills

Digital skills (Foundational)

Network

@ <> New Code i rrUwm iy /:‘/g ! (\,? % T LinkLabel| Name +| ] Comments
£ New Group L re——Se—— i | NodeStyle Flat = Show Code-Document Connections
Create Edit Metwork | Open  EditEntity Rename Color | Link Cut Flip Relation | Routing Layout| Fitto
Spin-Off Comment | Network Comment Entity —» | Manager i -+ | Window
New Network Entities Links. LayoutfStyle

+)2:39 1 26, the role of communication )6:22 118, digital creation skills in
platform within the suite of tools (e.g. Case 6

(E1:22 110, typing speed in Case 1
intain Case 2
@1:” 14, Networking in Case 1 @2:42 1 30, digital philosophy in Case x /‘
2 =)4:43 134, Basic digital skills in Case 110, Knowing how to share

@1:‘17 1 34, Content marketing in Case e~

1 @1:1 12, Creating content in Case 1 \
) Digital skills
.55

:34 118, Transaction skills in Case 4

=5:28 714, Basic understanding of
VPN and why it is necessary then
how to go abou... in Case 5

@6 6122, Knowing how to use

" location with close friends, in Case 4

@5:33 122, Choosing the best
network in Case §

=

15)2:23 16, Using mobile applications. (E2:27112, 2 factor authentication. in \
in Case 2 Case 2 %

(E)2224 16, Transacting online. in Case (£)2:30 118, document management in %
2 Case 2

——
ity @2:3‘\ 118, use of platforms in Case 2

5:31118, Knowing how to protect
my data. in Case 5

\ @‘\5:25 16, knowing how to download
an application, place the app on a
proper plac... in Case 15

smartphone in Case 6

@5:24 76, Mobile skills.
To know how to download an app,

@‘\3;22 12, how to maange and store @4:}5 118, Problem solving skills in
== 7| data safelyin Case 13 Cased
@2:361 22, digital etiquette in Case 2

how to pla... in Case 5

@ LN ALY Fl
246134, T 15:24 16, To use an application you 16:23 118, data analysis skills in Case
in Case 2 @2:35 122, digital troubleshooting in @ ed to . derstand hpp t v @6 @7:2‘! 16, 1 would need to know how [
need to understand how to use @'\5:25 16, Application related skills,

to install the application and how to
useitin Case 7

Case2 proper network... in Case 15

¥
@13:23 12, what the differences are in
ication usage in Case 13

for instance knowing and
the...in Case 15

@!:ZT 18, Critical thinking skills, for
example knowing which tool in the
PP Wi... in Case 3

@Z:JZ 118, digital reading skills in
Case2

y 3
@'\ 2:33 1 24, Lack of basic navigation
skills in Case 12

@15:33 118, Application skills in Case

'8
. 15
(£)3118 12, We had very fundemental (£)424 74, Web surfing in Case 4
digital skills training. For example @15:40 130, creating creative content @12:24 16, Digital Literacy in Case 12
how to sw... in Case 3 on different devices in Case 13

@E:WB 18, Software developing in Case
8

@12:32 122, Intermediate computer
literacy in Case 12

@1]:4‘\ 138, data analysis skills in Case
!
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Iteration 1 of Innovative study areas.

=)11:33 1 30, Interactive whiteboards in

Case 11

14 1 28, Interactive whiteboards in

=14:32 T 28, Interactive whitehoards
in Case 14

(Z)2:311 30, More digital devices in the

study areas in Case 2

in Case 10

]J SM3:33 130, Interactive whiteboards

:33 1 28, Airconditioned spaces in
Case 4

|
&=
|
|

(Z12:32 130, Study spaces outside.
Somatimes baing indoors for too
lang can be str... in Case 12

5 1 30, bas

I in Case 1

=

IOI—-u--—i;_n-—

5:31 1 30, Innovative study areas in
Case 15

=8:34 1 30, Interactive i in
Case B

§
i

technological solutions
:
a
El
IE

—

32 132, Im mot sure what skills |
would need in Case 2

[-i 4:34°1 30, | do nat know in Case 4

36 1 30, | am not sure in Case &

[

=

17:29 1 30, | do not know in Case 7

[

(=10:34 1 32, Mot really sure what skills |

would nesd to function in such an
envino._. in Case 10

S112:33 1 32, | am nat sure in Case 12 ]

ik

(Z19:32 1 30, Interactive whiteboards in
.HH‘ Case 9

(=)6:35 1 28, The labs need to be more
flexibde. 1 still feels like you're ina
cla.. in Case &

(5)7:28 1 28, Colourful bright spaces
with interactive boards in Case 7

=15:29 1 2B, Moweable furniture in
Caze §

(=13:32 1 30, Interactive whitcboards
in Case 13

1134 1 32, | am nat sure what skills |
would need in Case 11

l [;-14;3: 130, 1 da nat know in Case 14 ] l

(S)14:34 1 24, Basic digital skilks in Case l
4

Iteration 2 of Innovative study areas.

=)4:411 28, Sensors to establish the
beat temperature for the
environment. Facial... in Case 4

=)5:37 128, A live *Siri or *Alexa to
help you with you work. Say you're
searchin... in Case 5

:21 116, Intercative whiteboards
and fun spaces like an educational
games we ca... in Case 6

:30 T 24, Interactive whiteboards,
device charging fadilities,
presentation scre... in Case 7

:35 128, AR or VR technology. To |

&
+
make learning and studying fun. in
Case 9

110:35 T 28, Movable interactive
whiteboards in Case 10

:43 1 30, digital philosophy, shared
space etiquettes, how to guides &
walkthrou... in Case 2

2 1 30, Quite more advanced

stusentsndont... in Case 4

=)5:38 1 30, It can range from
advanced to basic digital skills in
Case 5

12:37 1 30, The space may require
more advanced digital skills. If the
laptops/com... in Case 12

=

(£)15:411 30, Depending on the
technology being implemented,
more advanced digital s... in Case 15

i
8
bl
B
4
3

=/11:35 T 28, Whiteboards that can
move argund. in Case 11

34 1 32, Basic digital skills in Case ]
3

[ =530 1 30, | do not know in Case § ]

|=18:35 T 32, Basic digital skills in Case l
a

—x
|=18:37 1 36, Basic digital skills in Case l
a

=i
l: 9:33 132, | do mot know exactly

what skills | would need in Case 9

=112:35 1 28, Comfortable and
moveable furniture, access to nearby
ablution faciliti... in Case 12

=114:33 1 26, Make more use of online
platforms and cloud services as well
as mobile... in Case 14

=/13:36 T26, more online platforms
such a geogle drive, Onedrive in
which tasks ca... in Case 13

=)15:38 1 28, Using AR or VR solutions
in the study areas. | think that will
attrac... in Case 15

:24 118, Most likely more advanced

———b|  skills like digital creation skills and

data... in Case &

!

(ET:311 26, If done right, hopefully
less skills will be needed. in Case 7

|

:25 118, | think because there would
be more advanced technology |
would need m... in Case 8

10:36 1 30, Since it would be a
creative space | think digital creation
skills wil... in Case 10

4

==

-

=113:37 1 28, basic understanding of
google and cloud services in Case 13

|

(£)14:34 1 28, Basic understanding of
mobile applications and doud
services in Case 14
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Appendix F: Screenshots taken of Excel sheets (quantitative data analysis)

Foundational challenges related to internet access.

F2. Q2 Do you have access to internet connectivity at your residential address?

Yes

Yes

Yes Internet Connection Totals
Yes Yes 13 a7,
Yes MNo 2 13
Yes

Yes

Yes Access to internet connectivity (%)

Yes
Yes
Mo
Yes
Yes
Mo
Yes

87

Number of participants

Access to internet connectivity (%)

Foundational challenges related to basic digital skills.

I [00 JT[  JOT  cobdgieltienscysiid 7T

F3. 33 How would you rate you F3. G4 )-|0'|I v{:uld o rak !: fS B Howhd¢l4you rate F!S EIS ‘-Iow would lDlI r*e your cunknl bHFS. (7 How would you rate F3. 08 How would you rate your current baz

‘Wery skilled ‘ery skilled Highly skilled ery skilled Wery skilled Highly skilled

‘ery skilled ‘iery skilled Highly skilled Somewhat skilled Rat wery skill=d Highily skillzd

‘ery skilled Highly killed Highly killed Somevhat shilled Wery shilled Highly skilled

Highly zkilled ‘ery zkilled Highily skilled Highly skilled Highily skillzd Highily skillzd

‘ery skilled Highly skilled Highly skilled ey skilled Highily skilled Highily skilled

Somewhat zkiled Somewhat zkilled ey skilled Wery shilled fery killed Hidghly skilled

‘ery skilled ‘ery skilled Highly skilled Somevhat skilled Somewhat skilled Highily skilled

Highly zkilled Hiaghly zkilled Hiaghly skilled Hiaghly skilled Hiaghly skilld Hidghly skilled

‘ery skilled Highly skilled ey skilled ey skilled Somewhat skilled Highily skilled

Wery skilled ery skilled iery skilled Somewhat shilled ery shilled ery skilled

Highly skilled Highly skilled Highly skilled Highly skilled Highly skilled Highily skilled

‘ery skilled ‘ery skilled ‘ery skilled Somevhat skilled Highly skilled Somewhat skilled

‘Wery skillad Highly skilled Highly skilled Highly skilled Highily skilled Highily skilled

Highly skilled Highly skilled ‘Wery skilled ery skilled Yery skilled ey skilled

Etpert level [Specialised trainir Expert level [Specizlised train Expert level [Specislized tr. Expert level [Specialized training) Hiaghly skilled Expert level [Specialised training)

Basic digital Skill: Problem sgic digital skill: Tranzagital skill: Handling infasic digital skill: Communicatiogital skill: Content [Basic digital skill: Personal life
Expert level [Specialised training)| 1 1 1 1 0 1
Highly zkilled 4 il 3 4 7 1
Very skilled 3 i 3 3 3 2
Somewhat skiled 1 1 1] 5 2 1
MNatvery skiled 0 0 0 0 1 0
Hat skilled at all i i i 1] 1] 1]
Mo kriowledge of kil 0 0 0 0 0 0
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Foundational challenges related to user skills.

User skills
F4 Q8 How would you rate y F4. Q10 How would you rat F4. Q 11 How would you F4 Q12 How would yeu ra F4. Q13 How would you rate y F4 Q14 How would yo F4. Q15 How wou F4. Q16 How wouk F4. Q17 How would you ratt
Very skiled Not very skilled Highly skilled Very skiled Highly skilled, Very skiled Very skilled Highly skiled Highly skilled Highly skiled
Somewhat skiled Somewhat skiled Highly skilled Very skiled Not very skilled Mot very skilled Very skiled Somewhat skiled  Very skiled
Very skiled Somewhat skiled Highty skilled Very skiled Very skilled Somewhat skiled Highty skiled Somewhat skiled  Not very skilled
Highty skiled Somewhat skiled Highly skilled Very skiled Very skilled Somewhat skiled Somewhat skiled Very skilled Highty skiled
Very skiled Not very skilled Very skiled Very skiled Not very skilled Mot very skilled Highly skiled Somewhat skiled  Very skiled
Very skiled Somewhat skiled Very skiled Very skiled Not skilled at all Somewhat skiled Very skiled Very skiled Very skiled
Very skiled Very skilled Very skiled Very skiled Somewhat skiled Somewhat skiled Very skilled Somewhat skiled  Very skiled
Highty skilled Highly skiled Highly skilled Highty skiled Highly skiled Highly skiled Highly skiled Highly skilled Highly skiled
Very skiled Very skilled Highly skilled Very skiled Not very skilled Somewhat skiled Very skiled Very skiled Not =killed at all
Very skiled Somewhat skiled Somewhat skilled Very skiled Somewnhat skiled Somewhat skiled Very skiled Very skiled Highly skiled
Highly skiled Very skilled Highty skilled Highly skiled Highty skiled, Very skiled, Son Somewhat skilled Highty skiled Wery skilled, Somev Highly skiled
Highly skiled Highty skiled Highty skilled Highly skiled Very skilled Somewhat skiled Somewhat skilled Very skiled Somewhat skiled
Highty skilled Very skilled Highly skilled Highty skiled Very skilled Very skilled Very skiled Very skiled Very skiled
.Highhvskmed Very skilled Highly skilled Highly skiled Highly skiled Highly skiled Highly skiled Somewhat skilled  Highly skiled
Expert level (Specialised trani Expert level (Specialised tra Expert level (Specialised t Highly skilled Highly skiled Highly skiled Highly skiled Expert level (Speciz Expert level (Specialised trar
Basic user skill: Word jBasic user skills: SpreBasic user skills: W{Basic user skill: Col[Basic user skill: PrivacyBasic user skill: $|Basic user skilBasic user skillBasic user skill: Ethic:
Expert level {Specialised trainin 1 1 1 0| 0 0 0 1 1
Highly skilled 6 2 10 6 3 3 7 2 6
Very skilled 7] 5 3 El 4 2 6 6 5
Somewhat skilled 1 3 1 0 2 8| 2 5 1
Not very skilled 0| 2 [1] 0| 3 2 0 [1] 1
Not skilled at all 0] 0 0] 0] 1 0 0 0] 1
No knowledge of skill 0) 0] 0) 0| 0] 0] 0] 0) 0]
Responses related to foundational and core services challenges.
F7.022 Do yol % F7. 023 Do you think opt % F7.024 |
Yes Yes Ves No Ido not know Ido not know Yes Yes Ves Yes es
Yes Yes Ves Yes | do ot know Yes Yes Yes | do not know Yes es
Yes Yes Ves No Yes | do not know No Yes | do not know Yes es
Yes Yes Ves Yes | do not know | do not know Yes Yes | do not know A A
Yes Yes Ves Yes Yes Yes Yes Yes Ves Yes es
Yes Yes Ves No Yes Yes Yes Yes | do not know Yes es
Yes Yes Ves Yes | do not know 1 do not knaw Yes 1 do not know | do not know Yes Yes
'VEs Yes Ves No Yes Yes Ves Yes Ves Yes es
No Yes Ves Yes Yes Ves Ves Yes Ves Yes es
Yes Yes Ves Yes | do not know | do not knaw Ves Yes Ves Yes es
Yes Yes Ves Yes Yes Yes Ves Yes | do not know Yes es
Yes Yes Ves Yes No Ves. No Yes Ves Yes es
Yes Yes Ves Ve YEs VES Yes Yes Ves Yes es
Yes Yes Ves No Yes Yes Yes Yes Ves Yes es
Yes Yes Yes No No Yes No | do not know Yes Yes Yes

No A= Yes
es A= Yes
fes A Yes
es A Yes
Yes Ho Ho
Yes a3 Yes
Yes | do not know Yes
Yes a3 Yes
Yes | do not know Yes
Yes a3 Yes
to a3 Yes
Yes a3 140 not know
Yes a3 Yes
| do not know Ho Yes
Yes | do not know Ho
Tl W
T g

1 7] i

A

A

&5

| do not know
‘fes

‘fes

te

‘fes

| do not know
‘fes

‘fes

&3 Ho

&3 A

es A

Ho es

es s

es |do not know
es s

es s

es s

es s

es s

es s

es s

es s

es |do not know

| do not know | do not know Yes
A A Yes
&5 (g5 Yes
A A No
‘fes ‘fes No
| do not know | do not know Yes
‘fes ‘fes No
‘fes ‘fes No
‘fes ‘fes Yes
‘fes ‘fes Yes
‘fes ‘fes Yes
‘fes ‘fes Yes
‘fes ‘fes Yes
‘fes ‘fes Yes
| do not know ‘fes
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Yes

Yes

Yes

| da not know
Yes

Yes

| do not know
Yes

Yes

Yes

Yes

Yes

Yes

Yes

| 4o not know

Yes Yes

Yes No

Yes Na

|donaotknow  |Ves

Yes No

Yes No

|donotknow  [No

Yes Yes

Yes Yes

Yes Yes

Yes Yes

Yes No

Yes Yes

Yes No

‘fes es
3 53
1 47
[ 0
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