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Abstract   

The use of mobile technology at schools is no longer a dialogue in the boardroom, it has become 

a reality in South Africa. Various projects are taking place in the education sector that involve 

implementing the use of technology at schools in teaching and learning. Amongst these projects 

is the ICT4E project that resumed in 2016. The CSIR was assigned to lead the project, which 

aims to incorporate the use of mobile technology in teaching and learning in resource 

constrained environments. A resource constrained environment can be described as an 

environment with specific conditions, such as limited access to electricity, low levels of literacy 

within the population, a lack of infrastructure, and technology and technical constraints.  

In the project, teachers were trained to use mobile technologies (tablets) in teaching and 

learning. After teachers had completed their training, they were provided with mobile 

technologies to use at schools with learners. After using the technologies, it was important to 

ensure that teachers were comfortable with using mobile technologies and that the User 

Experience (UX) of teachers using mobile technologies was enhanced. The study focussed on 

identifying the components and factors that may have an influence on the UX of teachers using 

mobile technologies in resource constrained environments, and aimed to develop a framework 

that can be used as a guideline in implementing and using mobile technologies at schools for 

teaching and learning. The framework informs the project implementers, researchers and other 

stakeholders to focus on the identified components. 

The study used the explorative qualitative methodology to collect data, and utilised a 

questionnaire that was developed from a conceptual framework derived from the literature 

review. The study revealed that most of the components (subcomponents) and the factors that 

were identified do have an influence on the UX of teachers, and only a few were removed from 

the final framework. Additional factors that were identified or suggested by the participants 

(teachers) were included in the final framework. The final product of this study is the User 

Experience of Teachers using Mobile Technologies in Resource Constrained Environments 

(UXFTMTR) framework. 
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1. CHAPTER ONE: INTRODUCTION  

1.1  Introduction  

Towards the end of the twentieth century the use of technology started to change globally. 

These changes are classified as the redevelopment of the information society and the 

emergence of Information and Communication Technology (ICT) is believed to have 

influenced the development of the society (Bornman, 2015). According to Mbebe (2017), ICT 

refers to various technologies, including the Internet and mobile technologies that make it 

possible to process information. Huang and Tsai (2011) describe mobile technologies as mobile 

devices that enable a user to move around with their devices, the mobile devices includes 

tablets, PDAs, smartphones, portable computers, iPads. Technologies enable communication 

and access to information; they also make it possible to grant schools access to e-education 

using mobile technologies allowing teaching and learning to happen anywhere anytime 

(Chinapah & Odero, 2016).  

South Africa’s Department of Education (DoE) has embraced the significance of technology 

use in education and has suggested that all learners should be computer literate in order to use 

the technologies at schools (Nkula & Krauss, 2014). The Dakar 2000 demanding education for 

all by 2015 framework, adopted by the World Education Forum (WEF) in Senegal, was based 

on the argument that everyone deserves an opportunity to have access to education to better 

their lives and to transform their societies (Simuja, Krauss & Conger, 2016). Education has the 

potential to improve development in rural areas, hence the importance of education 

transformation in rural schools (Chinapah & Odero, 2016).  

In 2012, the Department of Science and Technology (DST) together with the Department of 

Basic Education (DBE) and Information Communication and Technology for Rural Education 

Development (ICT4RED) initiated a project with the main objective of improving education 

in rural schools using technological innovation (Mabila, Herselman & Van Biljon, 2016). 

According to SAINFO (2013), South Africa’s Council for Scientific and Industrial Research 

(CSIR) was appointed to provide technologies and training to teachers in the Eastern Cape with 

the aim of developing a mobile teaching model that could be utilised nationwide. The project 

was executed over a period of three years (2012-2015), with teachers being trained to use 

mobile technologies to support teaching and learning through the Teacher Professional 

Development (TPD) programme (Mabila, Van Biljon & Herselman, 2016). One of the project’s 

objectives was to develop infrastructure that would support the use of ICT, and mobile 
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technologies were introduced to enhance rural teaching and learning (Botha, Herselman, 

Musgrave & Jaeschke, 2017).  The “ICT4RED was very successful in implementing 

technology at a school level and in empowering the teachers to teach with technology, using 

21st century teaching practises” (Dlamini, Meyer, Marais & Ford, 2017, p.1).  

The ICT4RED project was successfully implemented in 26 rural schools in the Cofimvaba 

district, in the Eastern Cape Province, where ICT was integrated and teachers were trained to 

use the mobile technologies in the classroom for teaching and learning (Dlamini et al., 2017). 

A project specific agreement between the Department of Rural Development and Land Reform 

(DRDLR) and the CSIR was signed in 2016 for the implementation of the Information 

Communication and Technology for Education (ICT4E) project in rural schools, with the aim 

of incorporating the use of mobile technology in teaching and learning (Herselman, Botha, 

Dlamini, Marais & Mahwai, 2019). The CSIR team was expected to implement the ICT4E 

project in 24 rural schools in seven of the nine provinces in South Africa (Herselman, Botha, 

Mayindi & Reid, 2018). The provinces included Limpopo, Gauteng and North West.  Each 

school selected ten teachers to participate, and approximately 240 teachers from the seven 

provinces participated in the project (Herselman, Botha & Maremi, 2019). 

Part of the project involved the training of teachers through a short learning programme known 

as the Teacher Professional Development (TPD) course, which was facilitated by The IDEA 

lab at the University of the Free State (Botha et al., 2017). The TPD course included skills, 

knowledge and strategy improvement in ICT, where teachers were trained to use the mobile 

technologies (tablets) in teaching and learning, and were awarded certificates for completing 

the course (Mabila, Herselman & Van Biljon, 2016). However, not all teachers were successful 

in completing the course, therefore the certificates were awarded on successful completion. 

It is “without a doubt [that] teachers are essential in the integration of ICTs and as they are the 

ones who decide how to use ICTs in the classroom it is essential that they are trained and well 

equipped to integrate ICTs” (Nkula & Krauss, 2014, p.248). Various studies argue that most 

teachers do not have enough confidence and lack the experience to conduct teaching using 

mobile technologies (Chinapah & Odero, 2016; Nkula & Krauss, 2014). The successful use of 

technology in teaching and learning relies on the experience, attitude, teachers’ beliefs, skills, 

resources, policies, culture and the environment where mobile technologies are used for 

learning and teaching (Mabila, 2017). Consequently, this research explored the user experience 

of teachers using mobile technologies in resource constrained environments. This study 
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focussed on Gauteng, North West and Limpopo where the ICT4E project was implemented in 

rural schools. 

Rural schools are based in rural environments. Rural environments are considered to be 

resource constrained environments because they often lack proper road infrastructure, have low 

tele-connectivity, market growth is very low and have a low income (Herselman, Botha, 

Maremi, Dlamini & Marais, 2020; Mamba & Isabirye, 2015). A resource constrained 

environment can be described as an environment with many limitations including limited 

access to electricity, low levels of literacy, lack of technology and technical constraints, all of 

which require people to be innovative (Anderson, Anderson, Borriello & Kolko, 2012). 

 

1.2  Background 

The TPD course that was used in the ICT4E project contained activities that helped teachers 

improve their knowledge, strategies and skills in using mobile technologies (Botha et al., 2017). 

TPD has been used as an element to transform classroom practices, use of technologies and 

technology integration in the classroom (Botha & Herselman, 2015a). It is understood that 

teachers find it easy when the training is related to or involves the actual teaching, and the 

activities are school based and integrated into their daily work or duties (Saavedra & Opfer, 

2012). Teachers who participated in the training course (TPD) and passed the course were 

offered tablets and badges, and graduated after course completion (Botha & Herselman, 2015a; 

Herselman, Botha, Dlamini et al., 2019).  

After completing the training, teachers were expected to share their training skills with learners 

by applying the content using mobile technologies in the classroom (Botha & Herselman, 

2017). Herselman, Botha et al. (2019) argue that training teachers to use mobile technologies 

in the classroom is important, as teachers are expected to apply their skills in implementing 

and using the technology at schools. As the teachers apply their skills in using the technology 

in the classrooms one should also take into consideration the “beliefs, attitude and anxiety 

levels of teachers when integrating mobile technology into their classrooms” (Herselman, 

Botha, Dlamini et al., 2019, p.50), thus be done with an intention to measure the UX of the 

teacher. 

It is advisable that teachers know how to use the mobile technologies in the classroom to 

support teaching and learning, and that they have the necessary experience (Herselman, Botha 
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et al., 2019). The experience of the teachers is significant because the assumption is that if the 

teachers are motivated and comfortable with using the technologies, it will have a positive 

influence on the performance of learners and improve the standard of learning and teaching 

using the mobile technologies (Langenhoven, 2016). Therefore, the use of mobile technologies 

was evaluated with the aim of exploring the user experience of the teachers who participated 

in the ICT4E project using the mobile technologies in teaching and learning at schools. 

User Experience (UX) is described by the International Organisation for Standardisation’s 

current ISO standard 9241-11 on ergonomics of human-system interaction as “a person’s 

perception and responses resulting from the use and/or anticipated use of a product, system or 

service” (ISO 9241-11:2018, 2018). User experience consist of factors that are used to 

determine the UX of the user, factors such as emotions, attitude, perceptions and the user’s 

expectations (Alhussayen, Alrashed & Mansor, 2015; Kuusinen, Väätäjä, Mikkonen & 

Väänänen 2016). The primary reason for evaluating UX is to make improvements to the 

product or system, thus evaluation assists with identifying the gap in the field of UX and 

determining what needs to be improved (Tullis & Albert, 2013). “A system is sometimes 

considered as a product or as the services it provides” (ISO 9241-11:2018, 2018). This study 

used the terms “system” and “product” interchangeably.  

The UX is used to examine the qualities of a system, and to improve efficiency, usability, user’s 

satisfaction and experiences (Tullis & Albert, 2013). According to Roto (2006), user 

experience can be achieved through system evaluation, which identifies the UX components 

that affect the evaluation and can be used as a starting point for the system evaluation, design 

and system improvement. For the purposes of this study, the researcher referred to the system 

as the mobile technologies and the user as the teacher. The teachers’ interaction with mobile 

technologies was not limited to teaching and learning, but also included activities such as doing 

research to develop learning and using the mobile technologies to do administration. It was, 

therefore, important to facilitate and enhance the user experience of the teachers using mobile 

technologies. This research focussed on developing a UX framework of teachers using mobile 

technologies in resource constrained environments (UXFTMTR) that will help improve the 

experience of using mobile technologies in learning and teaching in these environments. 
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1.3  Problem statement and research questions 

This section focuses on the problem statement of the research and the research questions that 

were developed to address the objective of the research. 

1.3.1 Problem statement  

The use of mobile technologies such as smartphones, tablets and iPads not for telephonic use, 

but for other social interactions including learning and teaching in the classroom has become 

prominent (Harpur, 2013). In the context of education, teachers use the mobile technologies to 

deliver lessons to learners, but these are not only limited to learning and teaching. Mobile 

technologies can also be used by teachers to do research, for administration, and personal 

development (Becta, 2010). The transmission model acknowledges that teachers are influential 

in transferring knowledge to learners and in implementing the changes of the curriculum in the 

classroom (Saavedra & Opfer, 2012). The adoption and use of mobile technologies have been 

viewed as a challenge in many parts of the world including the African continent, mostly the 

sub-Saharan region where South Africa is also located (Isaacs, 2012). The challenges facing 

technology adoption at schools are compounded by a lack of infrastructure at schools, teachers 

being technophobic, a shortage of qualified teachers trained to teach using technology, and a 

lack of experience in using these technologies to teach (Mabila, 2017). 

For mobile technology to be effectively implemented in schools, it is advisable to consider the 

fundamental elements required such as ICT infrastructure and teacher training so that they can 

adopt and deliver teaching and learning in the classrooms (Botha & Herselman, 2015b). 

“Teachers’ adoption of technology plays a significant role in providing children with a 

technology-supported learning environment” (ChanLin, 2017, p.1936).  The ICT4E project is 

one of the projects that was initiated to implement and improve ICT infrastructure in rural 

schools, and aimed to deliver tablets to these schools and train teachers to use the tablets 

(mobile technologies) for teaching and learning (Botha et al., 2017).  

As mobile technology becomes progressively used in schools, and teachers are expected to 

conduct teaching and learning in the classrooms using mobile technologies, it is important to 

ensure that teachers are comfortable with using mobile technologies, the UX of teachers is 

evaluated and that the UX of teachers using mobile technologies is enhanced. This study used 

feedback from teachers to improve the UX of the teachers using mobile technologies for 

learning and teaching in resource constrained environments.  According to Miao, West, So and 

Toh (2017, p.7), “[t]o improve the quality of education and make it more equitable and 
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inclusive, countries will need to accelerate efforts to ensure effective and well-qualified 

teachers for learners”. Hence the importance of developing frameworks to ensure that 

technologies are used as expected at schools, and that the teachers’ use of mobile technologies 

is improved. 

Negative user experiences have been reported and have led to limited participation and 

engagement, resulting in the ineffective utilisation of the expected pedagogical gains and 

organisational benefits. A comprehensive survey of 1000 users found that poor UX translated 

to the abandonment of data services (WDSglobal, 2010). As a result, it is suggested that the 

UX of the teachers be acknowledged in order to provide an optimal learning environment 

(Davis & Wong, 2007).  

Different UX frameworks and related frameworks were identified and discussed in this study. 

However, no specific UX framework for teachers using mobile technologies in resource 

constrained environments was identified. The aim of this study was to explore components and 

factors that are relevant to teachers using mobile technologies in resource constrained 

environments and develop a framework that can be used as a guideline to implementing and 

using mobile technologies for teaching and learning in rural schools. 

1.3.2 Research question  

The main research question is: 

MRQ: How can the components of a framework for the user experience of teachers 

using mobile technologies enhance their classroom practice in resource constrained 

environments? 

1.3.3 Research sub-questions  

The following sub-questions assisted with achieving the research objectives and answering the 

main question 

• RSQ1: What are the components and factors of user experience that are relevant to 

teachers using mobile technologies in resource constrained environments?  

• RSQ2: How is the user experience of the teacher reflected in the use of mobile 

technology for teaching in resource constrained environments? 
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1.3.4 Research Objectives   

The main objective of the study: 

To design a framework for the user experience of teachers using mobile technology 

in resource constrained environments. 

 

The secondary objectives of the study: 

• To identify the components and factors of user experience relevant to teachers using 

mobile technologies in resource constrained environment.  

• To evaluate the perception and expectations of the teachers when using mobile 

technologies in resource constrained environments. 

• To evaluate the constraints affecting the provision of mobile technologies in 

resource constrained environments.  

• To assess the experience of the teachers using mobile technology in resource 

constrained environments.  

1.4  Overview of the research methodology  

The research project used the interpretive paradigm (philosophy). According to Oates (2006), 

interpretivism does not focus on producing a hypothesis, but rather explores the phenomenon 

with the aim of creating an understanding of the real social problem. An inductive approach 

was selected, which is often used in interpretivism, and an explorative qualitative research 

strategy was selected for this research because it focusses on exploring the phenomenon with 

the aim of identifying the problem and gaining insight about a phenomenon. Explorative 

research is explored qualitatively using qualitative data collection methods (Malhotra, 2010; 

Swanson, 2015). The study utilised purposeful sampling, and data was collected using a 

questionnaire comprising open-ended and closed-ended questions. The research methodology 

is discussed in Chapter Four. 

1.5  Ethical processes  

Research ethics are an important aspect in any kind of research. This study followed the UNISA 

code of ethics and applied for and received ethical clearance for the study from UNISA’s 

ethical clearance committee (Appendix B). The study applied the ethical principles put forward 

by Fouka and Mantzorou (2011) and took into consideration the following:  

RSQ 1 

RSQ 2 
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• Informed consent 

• Beneficence 

• Anonymity and confidentiality 

• Privacy  

Since the study involved teachers who had participated in the ICT4E project, the researcher 

had to obtain ethical clearance from the CSIR Meraka Institute that was directing the project 

(Appendix C). More information regarding ethical considerations in relation to the research are 

provided in section 4.7. 

1.6  Research contribution 

This study sought to contribute to the body of knowledge of UX as it relates to the use of mobile 

technologies in resource constrained schools for teaching and learning. The study provides 

suggestions about how mobile technologies might be utilised in schools. Research into the user 

experience of teachers should provide insight into the user experience of learners when required 

or expected to use the technologies at schools.   

The User Experience of Teachers using Mobile Technologies in Resource Constrained 

Environments (UXFTMTR) framework constitutes a practical contribution. The framework 

provides a full understanding of what constitutes a positive user experience for teachers using 

mobile technologies in resource constrained environments. Since the ICT4E project will be 

implemented in other provinces, the framework could be used as a guideline in implementing 

and using mobile technologies at schools for teaching and learning purposes. The framework 

suggests that the project implementers, researchers and other stakeholders focus on three key 

components — user (teacher), system (mobile technologies), context (schools) — if the use of 

mobile technologies at schools is anticipated to be successful in South Africa. The mobile 

technologies could help both teachers and learners create a conducive environment that drives 

basic schooling and increases educational value by fast-tracking learners’ time to value and 

driving better technology adoption.  

The scope and the limitations of the study are discussed below: 

• The scope of the study was limited to the public schools in resource constrained 

environments in Gauteng, Limpopo and North West where the ICT4E project was 

implemented. 
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• The study focussed on the UX of the teachers as they interacted with the mobile 

technology. 

• Data collection was limited to teachers who participated in the ICT4E project.  

• The study focussed on teachers who attended and finished the training course (TPD). 

 

1.7  Dissertation structure 

This research consist of seven chapters. The structure of the research is illustrated in Figure 1.1 

and indicates how each chapter is structured. 

 

Figure 1.1: Dissertation structure 

 

Chapter One — Introduction  

o The introduction provides an overview of the research and what the reader 

should expect from the dissertation. This chapter includes the problem 
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statement, research questions and the objectives of the research. An overview 

of the methodology is also provided in this chapter, as are the ethical processes, 

the research contribution, as well as the scope and limitations of the study.   

Chapter Two — Literature Review (User Experience) 

o Chapter Two provides an overview of the literature review of the User 

Experience. The chapter first introduces UX and how UX is conceptualised, 

then discusses the UX components and the factors identified in different UX 

frameworks. The first version of the conceptual framework is provided in this 

chapter. 

Chapter Three — Literature Review (Exploring the Components) 

o The three identified components — user, system and context — are explored 

and discussed in the context of the study. The subcomponents (factors) of UX 

that are relevant to teachers using mobile technologies in resource constrained 

environments are identified and the final conceptual version is discussed in this 

chapter.  

Chapter Four — Research Methodology 

o This chapter outlines the overall research methodology of the thesis and 

discusses the selected paradigm, research approach, research strategy, research 

method, data collection and the source of the data. Ethical considerations are 

also discussed in-depth, including research validity and data analysis.    

Chapter Five — Data Analysis and Results  

o This chapter outlines how the data was analysed and presents the information 

collected from the questionnaire. 

Chapter Six — Finalised Framework 

o In this chapter the preliminary framework and the final framework are 

presented. 

Chapter Seven — Conclusion 

o This chapter concludes the research and includes a reflection on the study and 

provides recommendations for future research. 
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1.8  Summary  

The use of mobile technologies in schools for teaching and learning is an emerging practice in 

South Africa. There is an assumption that the integration and use of mobile technologies at 

school has been slow due to the lack of professional development amongst teachers, teachers’ 

beliefs about the use of technology, a lack of policies and a lack of experienced teachers to help 

integrate technology into schools. This research aimed to explore components and factors that 

are relevant to teachers using mobile technologies in resource constrained environments and 

developed a framework that can be used as a guideline to implementing and using mobile 

technologies for teaching and learning in rural schools.   

The study was limited to teachers who participated in the ICT4E project, teachers who attended 

the TPD course and successfully completed it, and teachers who were using the technologies 

in rural schools in Limpopo, Gauteng and North West.  

The problem statement, research questions, research objectives and contribution of the study 

have been outlined in this chapter. Chapters Two and Three constitute the literature review, 

Chapter Two focusses on the User Experience and Chapter Three focusses on exploring the 

UX components. The research used an explorative qualitative research method, with the 

intention of gaining insight into the phenomenon and addressing the research problem.  
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2. CHAPTER TWO: LITERATURE REVIEW — USER 

EXPERIENCE  

 

2.1  Introduction 

The literature review offers a summary of the available information relevant to this area of 

research. The purpose of conducting a literature review is to substantiate the proposed study or 

research (Cronin, Ryan & Coughlan, 2008). This chapter seeks to partly answer research 

sub-question one:  

RSQ1: What are the components and factors of user experience that are relevant to 

teachers using mobile technologies in resource constrained environments?  

The literature that was reviewed included academic journals, conference papers, online 

magazines and news, books, and internet sources. The sources were retrieved through the 

MyUnisa Library, Google search engine, and journal publishing databases. Databases such as 

Scopus, Research Gate, Elsevier, SAGE, ACM Digital, Science Direct and Google Scholar 

were used to find data sources for the literature review. The study adopted the APA referencing 
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style, following the APA guidelines throughout the research paper, and used Mendeley as the 

citation manager tool. 

This study reviewed some of the published work concerned with User Experience, Mobile 

technology and ICT at schools in resource constrained environments, focussing on the 

components of UX related to the study. The literature review assisted with building a 

theoretical framework and identifying a gap in the body of knowledge. Focussing on the ideal 

cases helped formulate, explain and understand the phenomena that were used to build a 

conceptual framework. The keywords applied in the search used to generate the literature 

review are shown in Table 2.1. 

Table 2.1: The search criteria used in the literature review 

 Chapter Two:  

User Experience 

Chapter Three: 

Exploring the Components 

Keywords User experience, Usability, UX 

frameworks, UX components  

Mobile technology, ICT skills, 

Resource constrained 

environments, Context 

Keyword searches User experience in mobile 

technology, Factors of User 

experience, Definition of UX, 

Components of User 

Experience, UX components, 

Usability, UX product design 

frameworks, UX evaluation 

frameworks, Difference 

between UX and usability, 

Human Computer Interaction, 

Factors influencing UX. 

Mobile technologies at schools, the 

use of technologies in schools, 21st 

century mobile technology skills, 

ICT challenges, ICT policy, 

Education policies, Mobile 

technologies factors affecting UX, 

Factors affecting mobile 

technologies at school, Mobile 

learning, ICT4E project, Different 

mobile technologies + mobile 

devices, Context in UX, Context of 

use. 

Inclusion and 

exclusion 

principles   

Studies focussing on the 

components of UX were 

considered. Articles focussing 

on UX frameworks were 

considered. 

Studies focussing on mobile 

technologies were considered. 

Studies focusing on ICT at schools 

were considered. The pedagogy 

using mobile technologies was 

excluded.  

 

The literature review is divided into two chapters: Chapter Two and Chapter Three. Chapter 

Two (Part I) concentrates on the User Experience and explores the components of user 
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experience with the purpose of uncovering which of the available components are relevant 

when using mobile technologies in resource constrained schools. 

Chapter Three (Part II) focusses on the three components: user, system and context. The 

outcome of the literature review chapters is the conceptual framework. Figure 2.1 illustrates 

the structure of the literature review.  The literature review contributed to answering the 

research problem and assisted with addressing the following objectives of the research:  

• Identifying the components of user experience that are relevant to teachers using mobile 

technologies. 

• Evaluating the perception and attitudes of the teachers using mobile technologies. 

• Assessing the current practice of using mobile technology at schools. 

• Evaluating what shapes the user experience in a teaching and learning environment.  

 

 

Figure 2.1: Structure of literature review 

This section focusses on the existing literature concerned with User Experience. 
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2.2  Literature Review: Part I – User Experience  

The following topics are covered in this section:  Introduction to UX, the conceptualisation of 

UX, and the components of UX. These components were used to develop the theoretical 

framework that was used to create a UX framework for teachers using mobile technologies in 

resource constrained environments.  

2.2.1 Introduction to UX 

UX is a unique concept that can be viewed as a phenomenon, a field of study or a practice, 

depending on what the researcher wants to focus on (Kaasinen et al., 2015; Roto, Law, 

Vermeeren and Hoonhout, 2011). According to Scapin, Senach, Trousse and Pallot (2012), UX 

has been popular for some time, even during World War II. In the 1990s it was associated with 

User-centred design, however, in the job market the scope of UX was very limited. Over the 

past few years UX has shown potential for becoming independent, which has resulted in UX 

becoming a subfield of Human-Computer Interaction (HCI) (Glanznig, 2012; Toko, 2017).  

According to Roto (2006), UX is used to evaluate the effectiveness and efficiency of a system 

through the user’s feedback by way of emotions, behaviour, attitude, expectations and 

perception of the system. Portugal (2014) argues that the concept of UX includes “all emotions, 

beliefs, preferences, perceptions, physical and psychological responses, behaviours and 

realization of the user” (p.232) during and after interaction with the system. As discussed in 

Chapter One, the terms “system” and “product” are used interchangeably in this study, and 

refer to the mobile technologies. 

Tan’s (2009) study emphasises that users are bound to declare that the system is user-friendly 

if it conforms to the standard of the user’s expectation, meeting both functional and 

non-functional requirements, otherwise the system will not be user-friendly. With the 

improvement in the user requirements when designing a product or system, experience is 

important in the design of the product (Wan, Zhu & Hou, 2013, p.107). UX is viewed as the 

key element that should be taken into consideration when designing a product or system 

(Gentner, Bouchard & Favart, 2013). However, this study is based on the user experience of 

the teachers using the mobile technologies rather than on the design of the system. Alhussayen 

et al. (2015) confirm that users have expectations about the system when using the system 

(technologies) and their expectations are factors which may affect their experience of the 
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system. In general, UX is about the experience the user had when using the system, through 

the feedback from the user when interacting or after interacting with the system. In this study 

the system that is of interest is the mobile technology. 

Figure 2.2 illustrates the product-user interaction UX where the user interacts with the product 

(system) in a specific context, and each of the components has different factors that play a role 

in influencing the UX (Arhippainen, 2003). The framework was developed to show the 

interaction between the user and the mobile technology (iPad) in different contexts. 

 

Figure 2.2: User Experience of product interaction in a specific context (Arhippainen, 2003) 

There is, however, a difference between experience and user experience.  “Experience” is 

aligned with people, and includes everything that a person has to go through, whereas “user 

experience” refers to an experience encountered when interacting with the system, such as 

mobile technologies (Roto et al., 2011). In brief, experience is what a person goes through in 

everyday life, and user experience is an experience that an individual has during an interaction, 

which means that there has to be an interaction for a user to have a user experience. 

The user experience of the teacher is the focus of this study and not the experience that the user 

(teacher) has on a daily basis. The UX comes from an interaction with the mobile technologies.  
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2.2.2 Conceptualising UX 

The concept of UX is broadly discussed in different types of research and has several different 

definitions; currently there is no agreement on the definition of UX (Hassenzahl & Tractinsky, 

2006; Law, Van Schaik & Roto, 2013; Nakamura, De Oliveira & Conte, 2019). Most UX 

researchers do address the processes and the importance of good UX, yet only a limited number 

of researchers try to formulate a definition for UX (Nakamura et al., 2019; Roto, 2006). 

According to Roto and Rautava (2008), the concept of UX is ambiguous and is viewed from 

different perspectives because each product or system may have different goals for UX.  

UX specialists (Law, Roto, Hassenzahl, Vermeeren and Kort, 2009) have outlined three 

reasons why it is challenging to have a single definition of UX: 

• UX is affiliated with distinct concepts that involve emotions, expression, experience, 

hedonic and aesthetic variables. The inclusion or exclusion of each variable depends on 

the researcher’s interest.  

• Analysing UX comes with flexibility — from an individual point of view when 

interacting with the stand-alone system to different views of multiple users interacting 

with the company and its services from multiple disciplines. 

• The aspect of UX is complicated with different theoretical models, such as emotional 

factors, pragmatism, values, pleasure and hedonic qualities. 

To further explore the notion of UX it is appropriate for this study to define what UX is.  The 

idea of UX is a growing field that is well described (Law et al., 2013; Nakamura et al., 2019; 

Van Schaik & Aranyi, 2014). A review demonstrated that it was challenging to put together a 

distinctive phrase for UX and to come up with unambiguous attributes of UX. As a result, the 

definition of UX depends on the view of the study (Harpur, 2013; Hassenzahl & Tractinsky, 

2006; Law et al., 2009). Roto (2006) stated that “[a] fundamental question in User Experience 

definition is whether UX is a sensation, perception, emotions, mental state or an attitude?” 

(p.2).  

There are many different definitions of UX, some of which have been discussed below. 

Santosa (2016) defines User Experience as “the degree of positive or negative emotions that 

can be experienced by a specific user in a specific context during and after product use and that 

motivates for further usage” (p.340). According to Tullis and Albert (2013), UX concentrates 
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or focusses on someone’s interaction with a system, and user experience ought to be measured 

to make improvements to the system. 

Kuniavsky (2010) defines User Experience as:  

The totality of end users’ perceptions as they interact with a product or service. These 

perceptions include effectiveness (how good is the result?), efficiency (how fast or cheap is 

it?), emotional satisfaction (how good does it feel?), and the quality of the relationship with 

the entity that created the product or service (what expectations does it create for subsequent 

interactions?). (p.14)  

In his research Hassenzahl (2008) defines UX as “a momentary, primarily evaluative feeling 

(good-bad) while interacting with a product or service” (p.12). Additionally, Hassenzahl (2008) 

states that “[g]ood UX is the consequence of fulfilling the human needs for autonomy, 

competency, stimulation (self-oriented), relatedness, and popularity (others-oriented) through 

interacting with the product or service (i.e. hedonic quality). Pragmatic quality facilitates the 

potential fulfilment of be-goals” (p.12). 

The explanatory notes found in Scapin et al. (2012) interpret the definition of UX in the 

following way: 

User experience includes all the users' emotions, beliefs, preferences, perceptions, physical 

and psychological responses, behaviours and accomplishments that occur before, during and 

after use” and “User experience is a consequence of brand image, presentation, 

functionality, system performance, interactive behaviour and assistive capabilities of the 

interactive system, the user's internal and physical state resulting from prior experiences, 

attitudes, skills and personality, and the context of use. (p.337) 

User Experience (UX) is described by the International Organisation for Standardisation’s 

current ISO standard 9241-11 on ergonomics of human-system interaction as “a person’s 

perception and responses resulting from the use and/or anticipated use of a product, system or 

service” (ISO 9241-11:2018, 2018). 

The definitions discussed imply that in UX, the user and the product are interacting, the user 

evaluates the system and through the evaluation outcome the user demonstrates their emotions, 

motivation, perception and reflection about the system (Kuusinen et al., 2016; Santosa, 2016). 

Saariluoma and Jokinen (2014), emphasise that the emotion of the person affects the behaviour 

and experience of the person when working on the system. UX focusses on the entire 
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interaction of the user with the system including feelings, opinions and perceptions about the 

system (Van Staden, Van Biljon, & Kroeze, 2015).  

Moczarny, De Villiers and Van Biljon (2012) argue that “[a] satisfying experience is generally 

one that addresses the particular human needs of the user” (p.216). There is an assumption that 

the user’s emotions can either be positive or negative, and it is assumed that the positive 

emotions or a positive attitude is associated with a good UX (Langenhoven, 2016).  

Based on the definitions that have been put forward, it can be concluded that the definition of 

UX includes the person (user), interaction, system (mobile technologies), context of use 

(schools), emotions, behaviour, perceptions, experience, expectations, and satisfaction. This 

study adopted the definitions proposed by Santosa (2016) and Scapin et al. (2012) which state 

that characteristics such as perception, emotions, attitude, behaviour and expectations are 

incorporated when users interact with the system, which results in a UX being formed. 

According to Van Staden, Van Biljon and Kroeze (2017), of primary importance to UX is the 

experience of the user after interacting with the system. 

This study explored the teachers’ attitudes, perceptions, expectations, emotions, and opinions 

about their experience with the mobile technology, which contributed to the development of a 

conceptual theoretical framework for the UX. However, for the purposes of this study, the 

feelings of the user such as joy, sadness or the user’s mood, were not considered, but the study 

does discuss emotional state, such as emotions and anxiety, of the user.   

Table 2.2 presents a summary of the different definitions of UX from various researchers. 

These definitions share common denominators which were identified as components, namely: 

user, system, environment or context.  

 

Table 2.2: Summary of the different UX definitions  

Authors   Explanation of the definitions Common components 

identified in the definition  

Hassenzahl (2008) 

 

Evaluation of the feelings, hedonic 

qualities of the users during interaction 

User 

 

Hassenzahl and 

Tractinsky (2006) 

Assess the internal state, system design 

and the context where interaction occurs 

System, User, Environment 
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Authors   Explanation of the definitions Common components 

identified in the definition  

ISO 9241-11:2018 

(2018) 

Response of the user, anticipation about 

the system 

System, User 

Kuniavsky (2010) 

 

Perception of the user, the efficiency and 

effectiveness of the product or system 

System, User 

Law et al. (2009) Model that focusses on system and user System, User 

 

Roto (2006) Component to examine qualities of the 

system, through user’s feedback 

System, User 

Scapin et al. (2012)  

 

The involvement of emotions, 

perception, behaviour of the user, as a 

result of system functionality, 

performance, interaction in the context 

of use. 

System, User, Environment 

Tullis and Albert 

(2013) 

Concentrate on interaction  System 

 

It is logical to assume that the key factors of UX are based on human needs where user’s 

emotions are involved, which includes their opinions and expectations about the product 

during/after the interaction with the system or product based on their needs. These are “[u]ser 

needs that go beyond tasks, goals and their efficient achievement” (Mahlke, 2008, p.1).  

 

Figure 2.3: Facets of UX (Hassenzahl & Tractinsky, 2006) 
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Figure 2.3 depicts the facets of UX, indicating the aspects that are incorporated depending on 

the perspective and the interest in the system (Hassenzahl & Tractinsky, 2006). User 

Experience goes beyond the functionality of the system itself and emotions reflect the outcome 

of the interaction. UX is broad but can be limited depending on the focus of the study. 

There is a perception that UX and Usability are similar, if not related (Moczarny, 2011). The 

following section addresses the difference between UX and Usability.  

2.2.2.1 Difference between User Experience and Usability  

UX involves the interaction between the user and the system (mobile technology). One might 

presume that the same is true for the Usability of the system. However, researchers maintain 

that UX and Usability are not the same concept (Moczarny, 2011; Moczarny et al., 2012). The 

current section will explain the difference between ‘UX’ and ‘Usability’.  

Usability involves the functionality of the system. It focusses on “the ease of use and 

learnability of a human-made object” (Maguire, 2013, p.186). ISO 9241-11:2018 defines 

Usability as “the extent to which a product can be used by specified users to achieve specified 

goals with effectiveness, efficiency and satisfaction in a specified context of use” (ISO 9241-

11:2018, 2018).  

Usability can further be defined as: “How quickly can people learn to use the system, how 

efficient they are whilst using it, how memorable it is, how error-prone it is, and how much 

users like using it” (Pretorius & Calitz, 2014, p.26). 

Usability addresses the easiness, efficiency of the system and how the system should function. 

Users not only want good Usability but also demand high-quality UX to accept the system 

(Miki, 2014). User Experience is considered to be subjective because it involves emotions and 

personal preferences. Usability is objective, it is evaluated based on the number of clicks and 

errors occurred during interaction (Bevan, 2009; Tan, Gencel & Rönkkö, 2013). Usability 

evaluates how effectively the user interacts with the system using mobile technologies, and UX 

is considered to be the best component to examine certain qualities of the system based on the 

user’s feedback after interacting or using the system (Harpur, 2013). 

The UX evaluation differs from the Usability evaluation. For Usability the focus is on the 

efficiency and effectiveness. UX focusses on hedonic characteristics including pragmatism 

characteristics (Kaasinen et al., 2015; Kuusinen et al., 2016; Roto, Obrist, Vaananen-Vainio-

Mattila, 2009).  
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Usability considers performance, satisfaction and achievement, focussing on how the system 

functions (Tullis & Albert, 2013), and the errors and glitches that are encountered in the system. 

UX is about self-expression and stimulation, and is more concerned with perception, attitude 

and expectations when interacting with the system (Scapin et al., 2012; Van Schaik & Aranyi, 

2014). 

Although there is a difference between the concepts of UX and Usability, there is a link 

between the two, because some of the attributes of UX can be measured using Usability 

metrics. Usability is not User Experience, rather it is one part of UX (Kuusinen et al., 2016; 

Van Schaik & Aranyi, 2014). Both “usability or user experience can be measured during or 

after use of a product, system or service” (Bevan, 2009, p.1).  

Table 2.3 summarises the differences between Usability and User Experience, and is based on 

the aspects defined by Petrie and Bevan (2009). 

Table 2.3: Summary of aspects that distinguish user experience from usability (Petrie & Bevan, 

2009) 

Aspects  Usability User Experience  

Holistic Focusses on user’s performance and 

satisfaction with the task and 

achievement in defined context of 

use. 

It is more a hedonic aspect, such as 

beauty, challenge, stimulation and self-

expression.  

 

Subjective 

Emphasises the objective of 

measuring components, such as the 

percentage of task achieved for 

effectiveness, task completion time 

and error for efficiency.  

More concerned with user’s subjective 

reaction to the system, perception of the 

system and interaction with the system. 

Positive  Focus on the removal of barriers or 

problems in the system, as the method 

to improve the system. 

More concerned with the positive aspect 

of system use, to maximise the aspects, 

be it joy, happiness or engagement.  

 

In brief, the factors that contribute to Usability are embedded in the factors that contribute to 

UX. “A person's ‘perceptions and responses’ in the definition of user experience are similar to 

the concept of satisfaction in usability” (Bevan, 2009, p.1). According to Moczarny (2011), 

UX and Usability are overlapping concepts, the different viewpoints present different aspects 

or views where the one concept either includes or subsumes the other concept. Figure 2.4 shows 

three different views. In View 1, Usability is subsumed within User Experience. In View 2, 
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UX is subsumed within Usability, and in View 3, UX and Usability share the user satisfaction 

component.  

 

Figure 2.4: Different views of the relationship between usability and user experience 

(Moczarny, De Villiers & Van Biljon, 2012) 

For the purposes of this study, Usability will be seen as a component embedded inside UX, 

where attributes such as pragmatism, satisfaction, efficiency and effectiveness will be included 

as the factors of the UX, in order to evaluate the UX of the teachers using mobile technologies. 

The following section discusses the components of UX that were identified in the different 

frameworks. 

2.2.3 The UX components 

2.2.3.1 Components identified in different UX frameworks 

According to Roto and Rautava (2008), each design or system development may have different 

goals for UX, therefore, the components of each system may differ depending on the purpose 

and context of use of the system. This section presents different frameworks that have been 

used to design and evaluate UX, and the UX processes. The UX frameworks comprise 

components and factors that were identified as having an influence on the UX of teachers using 

mobile technologies in resource constrained environments.  

A “component” is defined as “any element of context [used] to combine the previously used 

terms of factors, components, dimensions, aspects, state, and environment to under same 

umbrella” (Jumisko-Pyykkö & Vainio, 2010, p.4). The components discussed in this section 

have been taken from different literatures, taking into consideration that in various literature 
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studies components are referred as elements, aspects, dimension, factors or facets. For the 

purposes of this study the word “components” will be used as defined above and factors will 

be used to refer to the subcomponents. 

UX factors “can be used to describe the situation in which a person felt a particular UX” (Roto 

et al., 2011, p.10); for the purposes of this study characteristics of the factors will be 

interrelated to the factors that affect components of the UX. 

The following section focusses on a discussion of these UX frameworks and how they formed 

part of this study. 

What is a framework?  A framework is defined as “a real or conceptual structure intended to 

serve as a support or guide for the building of something that expands the structure into 

something useful” (TechTarget, 2015, Para. 1). According to Mabila, Van Biljon and 

Herselman (2016), frameworks are a necessity in any project; they act as guidelines to set out 

standards that can be followed in implementing a specific plan.  

The identified UX frameworks explored in this section assisted with the investigation and 

helped to partly answer research sub-question one. They also guided the researcher in 

identifying the components relevant to this study. This section will group the frameworks into 

three categories, namely:  

• UX product design frameworks  

• UX evaluation frameworks  

• Related frameworks  

2.2.3.1.1 UX product design framework 

This section focusses on the frameworks that are used in designing or developing the product 

or system. However, it must be clarified that this study is not focussed on developing the 

product, but rather on people’s experiences of using the already designed product. The 

researcher chose to use the listed frameworks because the product design framework consists 

of components and subcomponents that have been identified as having an influence on UX. 

These components contributed to the development of the framework for this study.  The three 

UX product design frameworks discussed in this section are: User Experience Evolution 

Lifecycle (UXEL) framework, UX framework and UX honeycombs. 
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1. User Experience Evolution Lifecycle framework 

Figure 2.5 illustrates the UXEL framework, which identifies entities and factors that shape UX 

(Abbasi, Lew, Rafique & Li, 2012). This framework can be used when developing a product 

or system, and is used for UX requirements and evaluation processes (Abbasi et al., 2012). 

Figure 2.5 shows different actors and describes the different entities and factors of UX. The 

actors are defined as User, Product, Environment and Designer where each actor is influential 

in UX (Abbasi et al., 2012).  

 

 

Figure 2.5: UXEL framework (Abbasi et al., 2012) 

The UXEL framework takes the form of a lifecycle, illustrating the connections between the 

actors. The link between the user and the designer depicts the user requirements, which involve 

the user’s needs. The link between the user and the product depicts the interaction between the 

user and the product (system), it is a continuous process and is identified as the main connection 

in the UXEL framework because it triggers some of the user’s hedonic attributes such as 

satisfaction, behavioural stimulation and pleasure (Abbasi et al., 2012). The connection 

between the environment (context) and the user, depicts the context of use of the product by 

the user. The environment has an influence on the hedonic attributes experienced during the 

interaction. The connection between the environment and the product describes how the UX of 
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the product is influenced by the context where the interaction occurs and how the product 

pragmatics vary with the circumstances of the environment (Abbasi et al., 2012). Three 

approach sectors are utilised to form the link interaction in the UXEL framework, namely: 

designer-product-environment, user-product-environment and user-product-designer.   

2. UX framework 

Figure 2.6 illustrates how the components reflect the relationship between the system design 

and UX. A product consists of a certain design that reflects the characteristics of the product 

such as pragmatic and hedonic components, and these components are referred to as design 

elements with emotion being the fundamental feature (Kort, Vermeeren & Fokker, 2007).  

 

Figure 2.6: UX framework (Kort, Vermeeren and Fokker, 2007) 

Kort et al. (2007) identified three design components in the framework, namely: compositional 

aspect, aesthetic aspect and the aspect of meaning. Each component represents properties of 

design that create experiences for the user. The identified components are crucial in the design 

of the product. The three components of the UX are discussed by Kort et al. (2007) as follows:     

• Compositional aspect: is mostly related to Usability and consists of attributes such 

as pragmatic and behavioural characteristics. This aspect results in feelings of 

understanding the system functionality, and the feeling of making progress does 

satisfy the user. 
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• Aesthetic aspect: this aspect works on the senses of the user and concerns the look, 

colour and sound of the product or system. This aspect exposes the user’s feelings 

about the system including excitement, fear, awkwardness and perception.  

• Aspect of meaning: the focus is on the goals of the user, using cognitive processes to 

uncover characteristics of the product, where interaction results in feelings like 

satisfaction, fulfilment, fun and inspiration. Each of these factors represents and 

incorporates the properties of design components.  

Discussions concerning the evaluation of the system and the efficiency of the system should 

not be the central issue. Discussions should rather be centred on the people who operate the 

technology (Mahlke, 2008). The fundamental issue is that UX happens internally in the person 

(Roto, 2007), hence there are emotions involved when a user interacts with the system.  

3. User experience honeycomb 

Morville (2004) proposed that when developing or designing the system, the focus should 

move beyond Usability and focus on UX. He then proposed the UX honeycomb for the 

interpretation of his study. Figure 2.7 depicts the factors of the UX honeycomb, illustrating 

what is expected from the system’s components to deliver a positive UX.  

 

 

Figure 2.7: User experience honeycomb (Morville, 2004) 
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• Usable: The system is expected to be efficient and easy to use. Usability of the system 

(mobile technology) has the potential to satisfy the teacher’s needs, which may result 

in a positive UX. 

• Useful: It is vital to know the usefulness of the system. The system is likely to be 

recommended should it appear to be useful and meet the user’s needs and 

expectations.  

• Accessible: Any person should be able to access the system. Teachers should be able 

to access any other functionality, such as admin or research, and not only be limited 

to teaching and learning regardless of the location where they are accessing the system 

from. 

• Desirable: The system should look attractive; pragmatism is important in the 

acceptance of the system and users should find the system emotionally desirable. 

• Findable: Users should be able to find what they are looking for in the system, they 

should be able to easily locate what they need. Teachers (users) are likely to find the 

system user friendly if they are able to find anything that they are looking for in the 

system. 

• Credible: Credibility is imperative for users. The system should be trusted and not 

give users a reason to question its credibility.  

• Valuable: Teachers need to find value in the system. This is usually achieved by it 

meeting the needs of the user. 

The following discussion concerns the UX frameworks used for the evaluation of UX during 

and after using the system.  

2.2.3.1.2 UX evaluation frameworks  

It has been explained that UX is based on the viewpoint of the user and varies from system to 

system, and also from user to user. It is common for the system or product developers to focus 

on the factors that are related to that system for a context of use (Roto et al., 2011). The 

following is a discussion of the UX evaluation frameworks that focus on the experience of the 

user after using the system. The three identified UX evaluation frameworks discussed in this 

section are: User experience research framework, Usability & User Experience Framework 

(U2E-Frame) and UX during interaction. 
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1. User experience research framework 

Figure 2.8 depicts the UX research framework designed by Mahlke (2008), which illustrates 

the interrelation of antecedents, important components and consequences of the UX. The 

framework can be expanded and used as the basis for conducting research in UX. The following 

components influence the factors of UX, namely: system properties, user characteristics and 

context parameters (Mahlke, 2008).  

 

Figure 2.8: User experience research framework (Mahlke, 2008) 

In the UX research framework, Mahlke (2008) describes three components of UX, namely: 

Emotional user reaction, Instrumental quality perception and Non-instrumental quality 

perception. Mahlke also suggests that when there is an interaction between the user and the 

system the results will be the consequence of the UX, which comprises the following: overall 

judgement, usage behaviour and preferences for an alternative system. These consequences are 

defined as the outcomes of emotional user reaction, perception of instrumental qualities and 

perception of non-instrumental qualities.  
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Instrumental qualities are concerned with the ease of use of the system, the support service 

provided by the system, as well as the effectiveness of the system. The non-instrumental 

qualities are concerned with the appearance, and the look and feel of the system features, such 

as visual aesthetic and haptic quality (Mahlke & Thüring, 2007). Emotional reaction is 

influenced by both instrumental and non-instrumental qualities. How the user perceives the 

system has a possibility of changing the user’s feelings about the system, and this shapes the 

emotional experience for the user (Mahlke & Thüring, 2007).  

2. Usability & User Experience Framework  

Figure 2.9 illustrates the interaction with the product in a particular context resulting in 

different levels of experience, which can be optimal, emotional or subconscious. The 

framework shows the components that have the largest impact on the UX, including the user, 

product, and context. These components can be used to evaluate the UX using the factors that 

are identified under each component (Arhippainen, 2009). For example, under the component 

“user” there are subcomponents such as expectations, experiences and needs, which can be 

studied in different contexts. 

 

1Figure 2.9: Usability & User Experience Framework (U2E-Frame) (Arhippainen, 2009, p.95) 

                                                           

1 Figure 2.9 transcribed verbatim from the source, with spellings noted.  
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Section 2.2.2.1 discussed how Usability is viewed as a component embedded inside UX. It is, 

therefore, imperative to understand that the study is evaluating UX not Usability. Although the 

framework in Figure 2.9 includes both UX and Usability, the focus is on UX. 

3. UX during interaction 

Figure 2.10 shows the UX during interaction framework as identified by Roto (2007), which 

illustrates the interaction between user and system in a specific context. The components user, 

system and context, along with the attributes of each component, are identified as having an 

influence on the UX when interaction between the user and the system occurs in a specific 

context. 

 

Figure 2.10: UX during interaction (Roto, 2007) 

It is understood that the internal state of the user before, during and after interaction, exposes 

the user’s perception of the system based on the context where the interaction occurs (Roto, 

2007). The evaluation of UX is incomplete without the three components user, system and 

context (Keskinen, 2015; Roto, 2007). 

2.2.3.1.3 Related theoretical framework  

Although the Sustainability framework for mobile technology integration in schools in 

resource-constrained environments in South Africa (SFMTIS) relates to some extent for the 

purposes of this study, the researcher found that certain aspects of the framework could be 

useful for this research. Mabila (2017) who designed the SFMTIS framework, proposed that 

the framework should be used as a guideline for researchers when integrating technology in 

resource constrained environments to support teaching. The SFMTIS framework focusses on 

the sustainability of integrating ICT at schools that are based in a resource constrained 
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environment. Sustainability includes flexibility and adaptability on the part of the technology, 

and also includes teacher’s preparedness, competence and ICT skill (Mabila, 2017). Mabila’s 

(2017) study also acknowledges the barriers that impact the adoption of technology in the 

classroom by teachers, including attitude, beliefs and environment. The SFMTIS falls within 

the education domain, making it useful to this study because the focus is on the context of 

schools. The SFMTIS framework contributed towards the theoretical framework of this study.      

2.2.3.1.4 Discussion of the components identified from the frameworks 

The UXEL framework, created by Abbasi et al. (2012), identified the influential actors of UX, 

namely: user, product, environment and designer (see Figure 2.5). The identified actors — user, 

product and environment — in the UXEL framework can be adapted and used in the User 

Experience framework for teachers in resource constrained environments. This study identified 

the user (teacher), system (product) and context (environment) as the components of the 

framework for the UX of teachers using mobile technologies in resource constrained 

environments. Factors such as perception, expectations and hedonic were also identified in the 

UXEL framework.  

The UXEL framework consist of three approaches that form the interaction in the framework, 

namely: the designer-product-environment sector, the user-product-environment sector and the 

user-product-designer sector. The user-product-environment approach identified in the UXEL 

framework was used to evaluate the UX of the user in this study, because of the three identified 

components: user, system and context.  

The framework developed by Kort et al. (2007) established three design components within its 

framework (see Figure 2.6), namely: compositional, aesthetic and the aspect of meaning. Each 

of these aspects consist of different properties that develop experiences for the user. Factors 

such as usability, behavioural characteristics, satisfaction, aesthetic, perception and emotions 

were identified in the framework. This study focusses on the UX of the user, and the aspects 

established in this framework contributed to the formulation of the User Experience framework 

for teachers using mobile technologies in resource constrained environments.  

Morville’s (2004) framework proposed the subcomponents (factors) that can be used to deliver 

a positive UX, namely: usable, useful, accessible, desirable, findable, credible and valuable. 

Factors such as ease of use, user’s needs, pragmatism, hedonic, easy access, and satisfactory 

are identified in the user experience honeycomb framework. 
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Mahlke’s (2008) framework identified three components of UX, namely: emotional user 

reaction, instrumental quality perception and non-instrumental perception. These occur when 

there is an interaction between a user and the system (product), and such behaviour affects the 

user experience. Factors such as perception, emotions, usability, efficiency, effectiveness, 

behaviour and motivational aspects were also identified in the UX research framework. This 

research adopted most of the aspects found in Mahlke’s (2008) framework as these were 

relevant to the study.  

Arhippainen’s (2009) framework demonstrates the interaction with the product in a particular 

context. The components that were identified in the framework that influence the UX are: user, 

product, context. The subcomponent (factors) under each component (such as needs, 

expectations, experience, social context, physical context, usability) can be used to evaluate 

UX.  Arhippainen’s (2009) framework is relevant to this research because the UXFTMTR 

framework also includes the user (teacher), the product or system (mobile technologies) and 

the context (school). Additionally, the environmental context in which this framework was 

tested in, using an iPad, makes it particularly relevant to this study. 

Roto’s (2007) framework demonstrates the UX of the user during the interaction with the 

system in a specific context. Three components were identified: user, system and context. Each 

component has subcomponents that were identified as possibly having an influence on the UX. 

The SFMTIS framework proposed by Mabila (2017) was used as a guideline to sustain the 

integration of ICT in a resource constrained environment. Teacher’s preparedness, flexibility 

and adoption of technology are acknowledged as the fundamentals of ICT sustainability at 

schools. The environment, attitude and behaviour of the teachers are recognised as the 

elementary barriers to ICT adoption at schools in resource constrained environments. 

Therefore, these factors have been identified as influencing the UX in this study. The SFMTIS 

framework contributed to the theoretical development of the UX framework for teachers using 

mobile technologies in resource constrained environments. Table 2.4 summarises the 

components explicitly identified in the frameworks in this section. 
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Table 2.4: Summary of explicitly identified UX components 

Author   Identified 

components  

Factors linked to the components 

 (Abbasi et al., 

2012) 

 

Framework identified the 

influential components of 

UX, namely: user, product, 

environment and designer  

The identified components illustrate the user-

product-environment interaction, which is 

equivalent to the teacher-technologies-school 

structure, of the UXFTMTR framework. 

Perception, expectations, hedonic were also 

identified in the framework and these factors 

are relevant for the evaluation of UX in this 

research.  

(Kort, 

Vermeeren and 

Fokker, 2007)   

Established the three design 

components framework, 

namely: compositional, 

aesthetic and the aspect of 

meaning  

The components consist of factors such as 

usability, behavioural characteristics, 

satisfaction, aesthetic, perception and emotions 

which are relevant to the evaluation of the UX 

of the teachers. 

(Morville, 

2004) 

The framework identified the 

system component   

The factors that were identified as influencing 

the UX in relation to the system component 

include: useful, usable, desirable, valuable, 

findable, accessible, credible 

(Mahlke, 2008) The framework identified 

three components of UX, 

namely, emotional user 

reaction, instrumental 

quality perception and 

non-instrumental quality 

perception which occurred 

when there is an interaction. 

Factors of the identified components such as 

efficiency, flexibility, and usability are suitable 

for evaluating the technologies, behaviour, 

emotions and perceptions, and will be used to 

evaluate the teachers’ user experience of 

technologies.  

(Arhippainen, 

2009) 

 

The framework demonstrates 

the interaction with the 

product in a particular 

context. The components -

user, product, and context 

were identified.  

Each of the identified components consists of 

factors that can be used to evaluate UX. Factors 

include experience, expectations, skills, 

usability, aesthetic characteristics, and contexts 

where the interaction occurs. These factors are 

suitable for the evaluation of the UX of teachers 

at schools using the technologies. 

(Roto, 2007) The factors identified in the 

framework are: user, system 

and context  

Factors include: attitudes, expectation, 

knowledge, motivation. The product includes 

people, infrastructure, and services involved 

during interaction. The social context includes 

physical context, and task context. 

 

The discussion of components continues in the next section. It must be noted that the previous 

section only discussed components explicitly identified in the following frameworks: UX 

product design frameworks, UX evaluation frameworks and related theoretical framework. The 

following components that are to be discussed in the next section are implicitly derived from 

various studies. This section aims to identify the components and factors of user experience 

that are relevant for teachers using mobile technologies in resource constrained environments.  
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2.2.3.2 Additional UX components that were identified 

The advancement of technology is undeniable, and so is the rapid growth in, and demand for, 

new systems or products. Gone are the days when users only focussed on the functionality of 

the product, what currently satisfies the user about the system or product are the hedonic needs 

and aesthetic attributes (Abbasi et al., 2012), not just the functionality of the system.  UX is 

only concerned with the user’s internal state, which is reflected in the use of the system and the 

environment where the interaction is taking place (Scapin et al., 2012). 

System developers’ opinions about the system often differ from that of the user because 

developers view the system as an object whereas users view the system as an entity they operate 

through (Clemmensen, Hertzum, Yang & Chen, 2013). Therefore, it is also important to know 

and understand the components that affect the results of the system evaluation (Roto, 2006).  

Hassenzahl and Tractinsky (2006) describe the components of UX as:  

A consequence of a user’s internal state (predispositions, expectations, needs, motivation, 

mood, etc.), the characteristics of the designed system (e.g. complexity, purpose, usability, 

functionality, etc.), and the context (or the environment) within which the interaction occurs 

(e.g. organizational/social setting, meaningfulness of the activity, voluntariness of use, etc.). 

(p.95) 

As indicated in section 2.2.3, the components discussed in this section were abstracted from 

different literatures. It was also mentioned that in various literature studies components are 

referred to as elements, aspects, dimension, factors or facets. However, this study adopted the 

term “components” and the term “factors” will be used to refer to the subcomponents. 

Roto’s (2006) study identified five components that affect UX, namely: user, social factors, 

cultural factors, context of use and product. She also argued that each component has its own 

attributes and emphasised that not all attributes will affect the UX. According to Hassenzahl 

and Tractinsky (2006), the components that frame a user experience include, but are not limited 

to, the user, system and context. Depending on the focus of the study, the components of the 

UX can be expanded and incorporated into any user experience (Botha, Calteaux, Herselman, 

Grover & Barnard, 2012).   

Gentner et al. (2013) identified three of the independent components of UX, namely:  

• Aesthetic pleasure — users use their senses to perceive the product, and the more their 

senses are used, the richer the experience. 
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• Semantic interpretation — the user experiences the technology through the shape of the 

object-system (mobile technology — tablet), its look and attributes can contribute to 

the user’s interaction and experiences. 

• Emotional response — when using the system, the moods and feelings of the user can 

determine the user’s interest in the product (p.320). 

 

Gentner et al. (2013) discussed how the identified components are influenced by other factors 

such as:  

• Personal characteristics — attributes such age, gender and a person’s character can 

influence the experience of the user. 

• Interaction — the feedback that the user receives when operating the system will 

influence the experience of the user. 

• Product — the design of the product, its functionality and appearance, is influential to 

the user experience. 

• Context attributes — the environment, time and space where the interaction occurs has 

the potential to influence the experience of the user (Gentner et al., 2013, p.320).  

 

Scapin et al. (2012) discussed five of the components that reflect and measure the experience 

of the user, namely: aesthetics, emotions, observing, questionnaires and heuristics. However, 

this study will only discuss the aesthetics and emotions as factors, because there’s not much of 

discussion on observing, questionnaires and heuristics components and does not add value in 

this research.  

Roto (2006) identified five components that affect UX, namely: user, social factors, cultural 

factors, context of use and product. Roto (2006) further adopted the high-level categorisation 

used by Hassenzahl and Tractinsky (2006) to identify UX components in this context:  

• System (product, service or infrastructure) 

• Context (the environment, social and temporal factors) 

• User (the mental and physical state of the person interacting with the system) 

 

Roto et al. (2011) listed the components that affect UX, which can be used to determine the 

experience of the user:  



 

  

Page 37 of 220 

 

• User: UX is vigorous, so is the person experiencing the system  

• System: the user’s perception of the system’s properties naturally influences the User 

Experience 

• Context: where the interaction occurs, refers to social context, physical context, task 

context and technical context 

• Other factors include social and aesthetic aspects, which are largely different from the 

traditional concerns such as performance and smooth interaction (p.10). 

 

Roto et al. (2011) indicate that although these factors are used to define UX, they can also be 

used to describe when the person felt the particular UX and the factors that influenced the 

person’s UX. 

Maguire (2013) identified the following four factors of UX: 

• Value — usefulness of the system 

• Usability — easiness of the product or system  

• Adoptability — easy to start working on the system 

• Desirability — engagement with the system 

 

2.2.3.2.1 Discussion of the components identified from various studies 

The components that were identified in section 2.2.3.2 are discussed in this section and 

summarised in Table 2.5. 

• User component: Hassenzahl and Tractinsky (2006); Roto (2006); and Roto et al. 

(2011) identified user component as the internal state of the user, where the user has 

expectations about the system, which may alter the mood of the user resulting in a 

change in motivation to use the system and influences the user’s expectations. The 

other studies agree with user being the internal state of the user. In her study, Roto 

(2007) expanded the description to include attitude and knowledge.   

• The System component: is viewed as the product, infrastructure or services involved 

when the user interacts with the system (Roto, 2006; Roto, 2007). Although 

Hassenzahl and Tractinsky (2006) focussed on the characteristics of the system, 

including the functionality and usability of the system, Roto et al., (2011) presume 

that it is the properties of the system that influence the user’s reaction or perception 

of the system.  
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• The Context component: is viewed as the environment where the interaction with 

the system occurs (Hassenzahl & Tractinsky, 2006; Roto, 2006; Roto et al., 2011). 

There are different contexts where the interaction may occur: physical context, social 

context, task context, and technical context (Roto, 2007; Roto et al., 2011).  

• The Aesthetic component: evokes the cognitive response of the user, where senses 

such as pleasure, subjectivity and objectivity are used to perceive the system (Gentner, 

2013). To further address the Aesthetic component, it is argued that the psychological 

and physiological measurements are involved when the interaction occurs (Scapin et 

al., 2012).  

• Emotions component: involves the moods, feelings, and behaviour of the user when 

interacting with the system (Gentner et al., 2013; Scapin et al., 2012). 

• Social component: is influenced by people who are concerned with the user’s 

expectation or willingness to participate in a social situation (Roto, 2006).  

• Semantic interpretation component: involves the attributes of the product, the 

shape, colour, and qualities of the product; these are aspects the users use to give 

feedback about the product or the system (Gentner et al., 2013).  

As mentioned in section 2.2.3.2, components such as observing, questionnaires, and heuristics 

will not be discussed in this study because there’s not much of discussion in the literature 

review about these components and the information provided doesn’t add value to this study. 

Table 2.5 summarises the UX components that have been discussed. 
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Table 2.5: Summary of implicitly identified UX components 

Author   Identified UX components  Factors linked to the UX components 

Hassenzahl & 

Tractinsky 

(2006) 

 

 User, System, Context The user’s internal state includes: expectations, motivation, mood, predispositions. The 

characteristics of the system: functionality, usability, complexity, and motive. The 

environment where interaction occurs: organisation, location of use.   

Roto (2006) User, Social factors, Cultural 

factors, Context of use, Product 

The state of the user, this includes mental and physical state, which influences the user’s 

perception. The product, infrastructure involved during interaction. The environment 

where interaction occurs, social and temporal factors. The influence other people have 

concerning the user’s expectations or willingness to participate in social situations. 

Roto (2007) Components identified, namely: 

User, Context, System 

The user’s mental state includes: attitudes, expectation, knowledge, motivation. The 

product, people, infrastructure, services involved during interaction. The social context, 

physical context, and task context. 

Roto, Law, 

Vermeeren & 

Hoonhout (2011) 

User, System, Context, Social, 

Aesthetic 

 

The user’s mental and physical state includes: motivation to use the system, mood and 

expectations. The properties of the designed system influence the user’s perception. UX 

depends on where interaction occurs. Different contexts: physical, social, task, 

information and technical context. 

Gentner, 

Bouchard & 

Favart (2013) 

 

Aesthetic pleasure, Semantic 

interpretation, Emotional 

response 

Cognitive response: product is perceived through senses such as pleasure, subjectivity and 

objectivity. Affective response: moods, feelings in response to the interaction with the 

product. Involves the attributes of the product such as the shape, colour, qualities of the 

product (performance, function). 

Scapin, Senach, 

Trousse & Pallot 

(2012) 

Aesthetics, Emotions, Observing, 

Questionnaires, Heuristics 

 

Involves psychological and social measurement of the user, also physiological 

measurement (heart rate, skin response, eye tracking). Emotions such as feelings, 

behaviour. 

 



Page 40 of 220 

 

2.3 The first version of the conceptual framework  

In Chapter Two, the researcher aimed to answer research sub-question one: What are the 

components and factors of user experience that are relevant to teachers using mobile 

technologies in resource constrained environments? In section 2.2.3 the implicit and explicit 

components were explored, and Table 2.4 and Table 2.5 provided a summary of the identified 

UX components. For the purposes of this study the researcher acknowledged the user, system 

and context components, as the dominant components. The researcher found these three 

components relevant to the study, while the components that were not adopted, such as 

emotions, aesthetic, semantic interpretation, compositional aspect, and instrumental and 

non-instrumental quality perception were acknowledged as being embedded in the three 

selected components. The outcome of the literature review in Chapter Two is a contribution to 

the first version of the theoretical framework illustrated in Figure 2.11. 

 

 

Figure 2.11: Theoretical framework V1 — Components and factors that may influence the 

UX of the teachers  
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2.4 Summary of the chapter 

Chapter Two aimed to answer research sub-question one: What are the components of user 

experience that are relevant to teachers using mobile technologies in resource constrained 

environments? The chapter reviewed the background of UX and offered a conceptualisation of 

the UX. The difference between User Experience and Usability was discussed in section 

2.2.2.1. Usability is presumed to be unable to address the qualities of UX, although Usability 

is viewed as part of the UX (Kuusinen et al., 2016; Van Staden, 2017). In section 2.2.3 the 

researcher discussed the identified UX components, including factors that influence the User 

Experience. Components such as user, system and context were discussed comprehensively, 

with each component including the factors that influence the use of mobile technologies at 

schools.  

The components identified in section 2.2.3 were used in the development of the framework. 

Different UX frameworks were identified and used as a theoretical background to the 

development of the framework. Table 2.6 presents the first version of the theoretical framework 

in a tabular format.  

 

Table 2.6: Theoretical framework V1 — Components and factors that may influence the UX of 

the teachers  

UX components Subcomponents — Factors 

User Perception, emotions, attitude, experience, feelings, behaviour, needs, 

mood, motivation, expectations, knowledge, internal state, satisfaction 

System Usability, flexible, efficiency, effectiveness, ease of use, valuable, 

findable, useful, hedonic, aesthetic, pragmatic, credibility, functionality, 

accessible 

Context Environment, social, physical, tasks, information and technical, 

organisation 

 

The following constitutes part II of the literature review, and focusses on the three components 

user, system and the context are further explored in Chapter Three.    
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3.  CHAPTER THREE: LITERATURE REVIEW — 

EXPLORING THE UX COMPONENTS  

 

3.1  Introduction  

This chapter explores the UX components identified in Chapter Two. Section 3.1 provides an 

introduction to the chapter, section 3.2 discusses the user component, section 3.3 discusses the 

system component, section 3.4 discusses the context component, and section 3.5 presents the 

proposed conceptual framework. 

This study adopted the three components, namely: user, system and context. It is understood 

that the evaluation of UX is incomplete without these three components (Keskinen, 2015). The 

components contributed to the development of the conceptual framework, which guided the 

development of the UXFTMTR framework in this study. The chapter further explores the 

components that were identified in Figure 2.11 and discussed in section 2.3. This chapter also 

explores the factors (subcomponents) of each component. 
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There is an assumption that the internal state of the user before, during and after interaction, 

exposes the user’s (teacher) perception of the system (mobile technologies) based on the 

context (school) where the interaction occurs (Scapin et al., 2012). Following 

recommendations proposed by Botha et al. (2012), for the purposes of this study, the 

components are identified as follows: 

• User: The teachers 

• System: Mobile technologies  

• Context: The rural schools 

In the following sections the components are discussed in relation to the subject matter of the 

study, with the intention of accomplishing the main objective of the study: Designing a 

framework for the user experience of teachers using mobile technologies in resource 

constrained environments. This was accomplished, achieving the sub-objectives outlined in 

this chapter: Identifying the components and factors of user experience relevant to teachers 

using mobile technologies and Evaluating the constraints that are affecting the provision of 

mobile technologies in a resource constrained environment. This chapter partly answers 

research sub-questions one and two.  

 

3.2  Component User: Teacher 

According to Roto (2006), user can be referred to as “her/himself” (p.4), which indicates that 

the user is a person. Within the context of the study the user(s) are the teacher(s). “Teachers 

play a very important role in providing children with a technology-supported learning 

environment” (ChanLin, 2017, p.1935). In the UX context, a “user” is defined as a person who 

interacts with the system, where factors such as the user’s needs, expectation, motivation, 

perception and mental state are evoked during and after the interaction (De Kock, 2017; Roto 

et al., 2011). Another definition of user “refer[s] to the entity (individual or social group) 

interacting with the product” (Mashapa, 2009, p.40). Users are at the centre of the UX, as UX 

is evaluated through the user’s response after interacting with the system, and without the user 

there is no UX (Mashapa, 2013). The needs, resources, emotional state, experience and 

expectation factors of the user component, influence the User Experience. This section explains 

the factors of the user component in relation to the study. 
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3.2.1 User’s needs 

Having realised that the user plays an important role in the UX, the researcher explored how 

the user may have an influence on the UX as discussed in the literature. Needs is listed as one 

of the factors of the user component that influences the UX of teachers as indicated in Figure 

2.10. It is important to evaluate the needs of the users from the system, which will assist in 

identifying what is required to ensure that a positive UX is achieved at schools when using the 

technologies. User’s needs are often driven by the experience of the system. If the user is 

satisfied with the system they are bound to indicate this by attaching hedonic qualities to the 

system (Hassenzahl, 2008). When a system is given to a user to engage with it should not be a 

burden; there is actually a need to reduce the effort required by the user to use the system 

(Arhippainen, 2009). Teachers should feel calm when using the technologies.  The acceptance 

of the system after design is very important because the system should have met the users’ 

needs and resulted in a positive user experience (Mashapa, 2013). Acceptance can be justified 

on the basis of user satisfaction. Satisfaction occurs after the user had a positive experience 

when interacting with the system.  

Tian, Hou and Yuan (2008) define satisfaction as “the degree of the users' subjective 

satisfaction and acceptance in the process of using a product, [. . .] satisfaction is mainly 

determined qualitatively from five to ten questions asked after a usability testing session” (p. 

39-43). With the satisfaction factor, the user may report that the system was easy to use, or that 

it was confusing to use the system or that the system did not meet the expectation of the user 

(Tullis & Albert, 2013). Arhippainen (2009) argues that it is important to consider the location 

and time where the interaction will take place because the needs of the user depend on the time 

and place.  Users need to be psychologically prepared in order to adopt a system, as the ability 

of the user to interact with, and to adopt, the system lies in the mind of the user (Toko, 2017). 

Teachers need to go through the training to prepare themselves to use the technology (Meyer 

& Gent, 2016).  Users consider it a necessity for the system to create a positive experience 

when interacting with the system (Arhippainen, 2009). 

3.2.2 User’s emotional state 

Every individual has emotions and they are triggered by different situations, be it a good or a 

bad situation. This means that user’s emotions will depend on the experience, the user had 

when interacting with the system. According to De Kock (2017), “[e]motion is [an] essential 

part of life as it affects how we feel, how we behave and think” (p.30), therefore understanding 
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the teacher’s emotions regarding mobile technologies, was important for this study. When users 

are exposed to a new or different system they are likely to experience certain emotions because 

they find themselves in a different situation and the emotion influences the UX (Mashapa, 

2013). In Hassenzahl and Tractinsky’s (2006) study, predispositions, expectations, needs, 

motivation, and mood were identified as consequences of the user’s internal state. 

Before the user experience of the user can be evaluated after the interaction with the system, it 

is important to understand the emotional state of the user because it influences the user’s UX 

(Tullis & Albert, 2013).  In a situation where the user (teacher) has to work on the system 

(mobile technologies), but is not in a good emotional state, the results of the UX are likely to 

be affected. Botha and Herselman (2015a) indicate that the positive attitude of the teacher 

influences the adoption of the mobile technologies at schools. It is therefore assumed that 

positive emotions result to a good UX (Langenhoven, 2016). According to Portugal (2014), it 

is human nature for people in general to be apathetic when the system is not encouraging, which 

may make them feel frustrated and stressed. Having experienced stress and frustration, users 

are then likely to lose concentration and become demotivated (Roto, 2006).  When a system is 

designed the functionality and the features of the system alone are not sufficient, the system 

should meet the user’s functional and non-functional requirements and influence the emotional 

aspect of the user (Mashapa, 2013). There is also a perception that the age group plays a role 

in influencing the UX of the user. The assumption is that younger people find it easier to engage 

with the technology (Toko, 2017).  

3.2.3 User resources 

Resources include time to carry out the activities, physical resources such as building 

infrastructure, human, devices, and financial resources. The availability of resources does 

influence the UX (Ouma, 2013). If teachers were not adequately trained in the use of mobile 

technologies at the school, the study would have been affected because the research relied on 

trained teachers to use the mobile technologies for teaching and learning.  

3.2.4 User experiences 

According to Tullis and Albert (2013), experience takes place after the user has engaged with 

the system. According to Clemmensen et al. (2013) “people relate to systems through their 

personal experience and concepts” (p.464). The experience of the user goes beyond the 

functionality and usability of the system (Mashapa, 2013).  
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“Teacher’s attitude and knowledge toward technology integration might change as they gain 

more experiences from and insights in the adoptions processes” (ChanLin, 2017, p.1936). The 

attitude and experience of teachers has an impact on the results of the UX; if it is a positive 

attitude and a good experience the assumption is that UX will be positive. It is understood that 

the ability of the user to work on a new system and master it lies in the ability of the user, and 

the usability of the system (Toko, 2017). This determines the willingness and experience that 

the teachers have to operate the technologies. Mahlke’s (2008) study emphasised that system 

experience and evaluation is not only about efficiency, but also human needs and their 

experience with the technology. 

3.2.5 User’s expectation  

There is an assumption that the first time a person sees and works on the new system the person 

will have expectations about the system. The expectations of the user are evoked before the 

user engages with the system (Mashapa, 2013; Tullis & Albert, 2013). This indicates a link 

between the user, their expectation and the system. The expectations of the user are met when 

positive user experience feedback is provided by the user (Mashapa, 2013).  

The positive feedback assures that the system is delivered in accordance with what was 

expected by the user. It is imperative for the expectations to be evaluated at an early stage as 

expectations of the users may vary from that of the system designers (Ouma, 2013). In brief, 

what the designers may expect from the mobile technologies may be different from what the 

teachers may expect. Therefore, if the aim is to achieve a positive UX, it is important for the 

mobile technologies to be designed to meet the expectation of the teachers.   

3.2.6 User perception 

“The perceptions that a user will have before interacting with the product, the emotions of the 

user as well as the context in which the product is used, all influence the user experience” 

(Mashapa, 2013, p.62). Teachers are key to the acceptance and adoption of change at schools; 

they are responsible for adopting and implementing curriculum in the classroom (Chiu & 

Churchill, 2015). The perception they may have about the use of mobile technologies in the 

classroom has the potential to affect the UX before they even use them.  

The following section discusses the system component. 
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3.3  Component System: Mobile Technologies 

3.3.1 Introduction  

A system is described as “the application or device under examination which the people interact 

with” (Mashapa, 2009, p.40). System is amongst the foremost components and UX is not 

complete without it. For UX to occur, there must be an interaction between a user and the 

system (Mashapa, 2013). Figure 2.10 illustrated the attributes of a system as described by Roto 

(2007). This includes the products, objects, services, infrastructure and people involved, and 

this research focussed on the people.  

The world is constantly evolving digitally, which is a result of the significant impact of 

technology on our daily lives. Technology plays an important role in education by digitalising 

learning and teaching at schools. The use of mobile phones and mobile technologies has 

matured tremendously, enabling users to explore the technologies in different tasks and sharing 

different experiences (Tokarova & Weidman, 2013). The technological demands of the 

twenty-first century have resulted in many countries moving to digital learning. As a result of 

this change, the Department of Education (DoE) and other stakeholders in South Africa have 

progressively introduced the use of mobile technologies in schools (Eicker-Nel & Matthee, 

2014). Multiple projects have taken place in South Africa to ensure that the projects fulfil the 

mandate of transforming education (Mabila, Herselman & Van Biljon, 2016).  

In the ICT4E project, teachers (users) were trained to conduct teaching and learning at schools 

(context) using the technology (system). The adoption of mobile technologies at schools may 

have an influence on the transformation of traditional learning and teaching into mobile 

learning. However, there are several challenges to this transformation including the belief, 

attitude, and anxiety that teachers have about the adoption and integration of mobile 

technologies at schools (Chiu & Churchill, 2015). The teacher’s feedback, opinion and reaction 

to the system was very important for this study because the research focussed on the UX of the 

teacher after using the mobile technologies in the classroom with an intention to develop a 

framework which can be used to improve the experience of the teachers (users).  

3.3.2 Background of mobile technologies  

The emergence of mobile technologies in teaching and learning demands that education 

organisations amend their teaching and learning policies and strategies so that these are on par 

with education transformation (Bidin & Ziden, 2013). Owning mobile technologies such as 
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smartphones or tablets is no longer a luxury, as it is now a must have (Page, 2014). Most 

learners are often involved in the media-based world, where mobile technologies are used as a 

medium to share common interests, which can include collaborating, networking, processing 

information, and to have fun at schools and in the work environment (Bidin & Ziden, 2013). 

Mobile technologies are mobile devices that enable the user to take the devices with when 

moving around and include devices such as tablets, PDAs, smartphones and portable computers 

(Huang & Tsai, 2011). The use of mobile technologies plays a vital role in learning and 

teaching enabling learning and teaching to take place inside or outside a classroom, and enables 

communication with other learners or teachers using the technology (Kukulska-Hulme, 2010).  

Figure 3.1 illustrates the different types of mobile devices, which are also referred to as mobile 

technologies. 

 

Figure 3.1: Different types of mobile devices 

There are many things that one can do with mobile technologies in learning and teaching. Some 

advantages of mobile technologies include boosting communication and collaboration, cost 

reduction, and increasing opportunities for where learning and teaching can take place 

(Ishtaiwa, 2014).  
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Using mobile technologies saves teachers’ time on doing manual administration such as 

planning, sharing documents, storing learners’ data, and addressing their personal development 

and training skills (Becta, 2010). Not only can teachers use the mobile technologies to teach 

and perform administrative tasks, but they can also use the technologies to collaborate and 

learn from one another (Blackboard, 2008). The attitude of teachers in the classroom when 

using mobile technologies in teaching is imperative. “Teachers who hold positive attitudes 

towards using a new technology in teaching are more likely to use the technology in their 

classrooms” (Chiu & Churchill, 2015, p.6).  

 

3.2.2.1 Relation of mobile technologies and mobile learning  

 3.2.2.1.1 Mobile technologies  

Technology has advanced in the last two decades and the drastic growth of technology has 

resulted in industries, as well as education, adopting the technologies offered for the digital 

world. For example, sectors such as banks, healthcare, libraries and retail have moved their 

services to the digital world using mobile technologies (Ally & Prieto-Blazquez, 2014; 

Chipangura, Van Biljon, & Botha, 2012). In the early 1980s no one would have thought that 

mobile technologies would have such a significant impact on our lives, specifically in 

education (Hlagala, 2015). 

With the advancement of mobile technology comes the demand to do more with the 

technologies, and so the user experience has also evolved. As the rate of mobile technologies 

use increases, the effectiveness and the ease of use of the product becomes crucial. Therefore, 

there are factors that need to be taken into consideration when developing an efficient and 

effective system. Two important factors are the user experience (UX) and usability (Chan & 

Johansson, 2016). 

3.2.2.1.2 Conceptualising mobile learning  

The definition of m-learning or m-learning has been widely debated since its emergence. As 

technology evolves so does the definition of m-learning (Van Biljon & Dembeskey, 2011). 

Huang and Tsai (2011) define mobile learning as “using mobile technologies to facilitate 

learning” (p.65), which means that mobile technologies are a catalyst for m-learning. Huang 

and Tsai (2011) also state that mobile learning allows for ‘learning on the go’, which is 

emerging in the landscape of technology that is supporting learning. According to Bidin and 
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Ziden (2013), m-learning can be either formal or informal learning, and students can choose 

when they should do the work. 

Although mobile learning and e-learning were once considered to be the same, it has since been 

established that mobile learning is not e-learning. There are certain characteristics that separate 

the two (Traxler, 2005), such as learning anywhere and being able to move around. Mobile 

learning enables learners to learn anywhere at any time using mobile technologies such as 

smartphones, tablets, iPads and personal digital assistants (Barnes & Herring, 2011; Traxler, 

2015). Studies indicate that the concept of mobile learning enables learning to happen while 

you are on the move, anywhere and at any time (Deegan & Rothwell, 2010; Mehdipour & 

Zerehkafi, 2013; Murphy, Farley, Lane, Hafeez-Baig, & Carter, 2014). In contrast to e-

learning, m-learning has no limitations in terms of location because the devices are portable 

(Thomas, Thomas & Fluck, 2014). Traxler (2009) describes the difference between m-learning 

and e-learning as follows: 

‘Mobile learning’ is certainly not merely the conjunction of ‘mobile’ and ‘learning’; it has 

always implicitly meant ‘mobile e-learning’ and its history and development have to be 

understood as both a continuation of ‘conventional’ e-learning and a reaction to this 

‘conventional’ e-learning and to its perceived inadequacies and limitations. (p.1) 

Brown and Mbati (2015) indicate that there is a misperception that mobile learning means 

mobility, learning while “on the move” (p.116). Brown and Mbati (2015) agree with Parsons 

(2014) that the misperception about mobile learning is that students rarely learn while 

physically on the move. Pietrzyk, Semich, Graham and Cellante (2011) summarise mobile 

learning as “learning that happens across locations, or that takes advantage of learning 

opportunities offered by portable technologies” (p.3). Based on this, it can be concluded that 

mobile learning is dependent on mobile technologies, “[m]obile technologies is a fundamental 

infrastructure to support mobile learning” (Bidin & Ziden, 2013, p.721). It is, therefore, 

important to understand how mobile technologies fit into the learning environment.  

3.3.3 User Experience in mobile technologies  

The use of mobile technologies in education has been the focus of various initiatives 

implementing digital learning at schools, which have shown the capabilities of overcoming the 

barriers of learning and teaching at schools (Botha, Herselman, & van Greunen, 2010).  There 

is little doubt that ICT enhances learning and teaching at schools. It is, therefore, important to 
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ensure that the demands for ICT are met so that high-quality education can be delivered as 

expected. These mobile technologies offer the potential to provide students with new ways to 

develop their problem-solving skills, critical thinking skills and communication skills, enabling 

them to transfer these skills to different contexts and reflect on their thinking when 

collaborating with their peers (Saavedra & Opfer, 2012). Figure 3.2 shows teachers and 

learners interacting with the mobile technologies. 

 

Figure 3.2: Teacher and learners interacting with mobile technologies (tablets) (Argus, 2019) 

Vavoula and Karagiannidis (2005) state that when mobile learning applications or technologies 

are designed there are several things that need to be taken into consideration to ensure that the 

application (mobile technology) is designed for learning and teaching. In one of the discussions 

that was held in 2016 under the topic ‘Deliver a richer learning experience’, one of the guests, 

Ben-Carl, emphasised that for mobile technologies in teaching and learning to be a success, the 

product developers need to be clear about the purpose of the system and be in a position to 

understand the user’s needs and expectations (Trialogue, 2016).  

However, Arhippainen’s (2009) study indicates that the user’s (teacher) interaction with the 

system (mobile technologies) and the context where the interaction is taking place may have a 

large influence on the UX of the user.  

According to Bischoff (2016), UX is a metric that makes it possible to evaluate the technology 

through the user’s feelings, emotions and suggestions about the product or system. Therefore, 

it is essential that when a mobile technology or device is developed, the developer must have 
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the user in mind in order to attract the user and to ensure that they do not just use the system 

(mobile technology), but that they also appreciate using the system (Chan & Johansson, 2016). 

UX focusses on the entire interaction of the user with the system including feelings, opinions, 

emotions and perceptions (Van Staden et al., 2015). It has been confirmed that when a system 

(mobile technology) is easy to use the user shows appreciation through hedonic and positive 

feedback (Chan & Johansson, 2016).  

 As discussed in section 3.3.2, tablets are mobile technologies, and they enable learning to 

happen anywhere. In this study, teachers used the mobile technologies to teach learners in a 

rural environment. In order for mobile technologies to be fully utilised in schools, particularly 

in rural schools, it was appropriate for this study to indicate factors that may influence the UX 

of the teachers when using the technologies to conduct teaching and learning. 

According to Bidin and Ziden (2013), there are factors that influence whether teachers use 

mobile technologies in schools. Table 3.1 illustrates factors that influence the use of mobile 

technologies for learning in education. In order for mobile learning to be successfully utilised 

in schools, these factors should be adopted (Bidin & Ziden, 2013). The factors are divided into 

three categories and sub-divided into sub-categories. 

Table 3.1: Factors influencing mobile technologies in education (Bidin & Ziden, 2013) 

Factors Sub-factors Description 

Features of 

the devices 

Usability The features of the device should be easy to use and 

flexible, enabling the user to carry it anywhere and 

anytime. 

Functional The functionality of the device should allow the user 

to use it without any constraints, regardless of the 

environment where they interact with the device.   

Users 

Expectations 

Ownership Having control over the device is important for the 

user. 

Privacy Privacy is important for the users, it provides safety 

and motivation for users. 

Self-regulated learning 

(Control of the learning) 

The use of mobile technologies at school establishes 

a platform for users to take control of learning, by 

determining their own goals and, therefore, 

contributes to motivation. 

Flexible learning Mobile learning provides flexibility by allowing 

learning to happen anywhere and anytime. 

Life-long learning Mobile learning is viewed as the tool that can 

materialise life-long learning. 
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Factors Sub-factors Description 
Fun Mobile learning introduces excitement to learning. 

Pedagogical 

advantage 

Collaborative learning Collaboration allows learners to work together to 

achieve a common goal, encouraging participation. 

Blended learning The combination of classroom instructions with 

mobile learning to enhance face-to-face learning, 

enables projects and assignments to be accessible on 

mobile devices. 

Interactive learning The level of interactivity and engagement with 

technology acts as an agent where functionality of 

the mobile device is triggered when learning 

happens. 

Experiential learning 

(Learning in context) 

Allowing learning to happen in any environment, the 

use of technology to connect school work and other 

activities. 

Problem-based learning Discovering the content that will be necessary to 

solve the problem given by the teacher. 

 

The three main factors listed in Table 3.1 are: features of the devices, user expectations and 

pedagogical advantage. Pedagogical advantage factors and its subcategories will not be 

considered in this study because it does not focus on the method or practices of using the mobile 

technology. Factors such as features of the device will be considered because it was mentioned 

in section 2.2.2.1 that usability is the component embedded in the UX. As a result, these factors 

will also be evaluated in this study with the intention of identifying UX factors. The user 

expectations category forms part of the factors that may influence the UX, hence it will be 

evaluated. These factors are interpreted in the formulation of the conceptual framework and 

are discussed extensively in section 3.5. 

The UX involves the characteristics of the system, which includes functionality, the complexity 

of the system, its purpose and usability (Hassenzahl & Tractinsky, 2006). Therefore, it can be 

concluded that factors that influence usability, may also influence the UX since usability may 

be directly presented as one part of the UX. Flexibility, effectiveness, satisfaction, look 

(hedonic), aesthetic and efficiency of the system are recognised as factors that influence 

usability (Toko, 2017).  

Efficiency enables teachers to use the technologies without experiencing glitches in the system 

(mobile technologies). This factor shows the usability or ease of use of the system, which is 

one of the factors that should be taken into consideration when the system is used by the user 

(Chan & Johansson, 2016). UX is used to evaluate the effectiveness and efficiency of the 
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system through the user’s (teacher) feedback, by way of emotions, behaviour, attitude, 

expectations and perception about the system (mobile technologies) (Roto, 2006). Poorly 

designed systems (mobile technologies) may result in frustration and make it difficult for users 

to adopt the system. It complicates what is expected from the user (teacher), making it difficult 

for the user (teacher) to finish the tasks successfully, thus disrupting the user’s interaction with 

the system and the overall UX (Mashapa, 2009).   

According to Bidin and Ziden (2013), and Morville (2004) mobile technologies are required to 

be:  

• Usable — efficiency (ease of use) 

• Desirable — satisfaction  

• Valuable — meet user’s needs 

• Effective — enable work without constraints 

• Flexible — can be used anywhere  

• Pragmatic — attractiveness  

• Hedonic — appearance and fulfilment 

With the demand for mobile technologies to be implemented at schools, it has become 

necessary for teachers to have the required skills to be able to use the technologies effectively 

and efficiently. The following section discusses the mobile technology skills required for 

teachers to effectively deliver teaching and learning using the technologies.  

3.3.4 Twenty-first century mobile technology skills using mobile technologies 

We are living in the twenty-first century where most manual processes in the majority of 

institutions are now digitalised, be it the banks, hospitals, shopping centres or libraries. The 

education system is challenged by the demands of the twenty-first century, which includes 

mobile technologies skills such as problem-solving skills, innovation, communication skills, 

critical thinking and collaboration (Hlagala, 2015). According to Payton and Hauge (2010), 

technological skills, such as creativity, enable one to think creatively and innovatively about 

technology. There is support from the South African government for building a twenty-first 

century schooling system. Teachers are advised that not only learners should be prepared for 

this transformation. (Becta, 2010).  “There is an expectation that all teachers should have 21st-

century skills to teach with technology to enhance their teaching practice” (Herselman et al., 

2020, p.24). Much learning and training should be provided to both novice and intermediate 
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teachers to assist them with understanding the twenty-first century skills needed to use mobile 

technologies and tools (Becta, 2010; Herselman et al., 2020). 

Twenty-fist century tools, such as mobile technologies, are available to support teachers not 

only in teaching, but also with communicating with parents and assessing learners’ 

performance (Blackboard, 2008). Teachers are expected to deliver lessons and to enhance 

teaching through the use of technologies. Teachers can make teaching exciting by creating a 

conducive environment for learners by using the technologies to communicate with learners 

and by providing special skills for special learners (Becta, 2010). “High quality teachers are 

the most important factor in a child’s education” (Blackboard, 2008, p. 4). According to Isaacs 

(2012), improving the quality of teachers will also improve the quality of education.   

It is alleged that teachers are influential in the success of the learners and are rated as a predictor 

in a student’s achievement (Herselman et al., 2020). The dominant structure world-wide is the 

transmission model, where teachers are transmitting knowledge to learners (Saavedra & Opfer, 

2012). For the mobile technologies skills to be effective at schools, teachers need to train to 

become experts in the mobile technology field. In countries such as Singapore, it is a 

prerequisite for teachers to participate in 100 hours of professional development on a yearly 

basis (Saavedra & Opfer, 2012). It is understood that for someone to be relevant to the current 

generation the world of technology and technological skills are essential (Mbebe, 2017).  

To become fully literate in today’s world, students need to become proficient in the new 

literacies of twenty-first century technologies (Herselman et al., 2020; Hutchison, Beschorner 

& Schmidt-Crawford, 2012). For transformation to happen at schools, the curriculum 

framework and instruction methods need to be changed. This includes teacher training, teacher 

development and the practice in teaching profession (Saavedra & Opfer, 2012). 

In section 3.3 the researcher aimed to identify the factors (subcomponents) of UX that influence 

UX when using the mobile technologies. Factors such as usability, flexibility, desirable, 

pragmatism, creativity, critical thinking, problem solving, and functional skills are amongst the 

factors identified as being relevant to this study.  The following section discusses the context 

component. 

3.4  Component Context: schools in resource constrained environments 

3.4.1 Introduction  

According to Wan (2009), the Oxford English Dictionary defines context as “the circumstances 

that form the setting for an event” (p.33). The context of use is defined as “the circumstances 
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under which the activity […] takes place” (Jumisko-Pyykkö & Utriainen, 2010, p.2). What is 

Context in UX? Context refers to the physical environment where the user interacts with the 

system (Hassenzahl & Tractinsky, 2006; Roto, 2006; Roto et al., 2011). According to 

Chipangura (2016), context can either be an object, person or place that forms part of the 

interaction between the user and system. Gentner et al. (2013) describe context as the 

environment, space and time where the interaction occurs.  In a situation where the user uses 

mobile technologies as a tool to access information, context can be understood as the location 

of use, which includes the physical place and social conditions where the interaction occurs 

(Chipangura, 2016). It is understood that “context is an essential part of user experience” 

(Jumisko-Pyykkö & Vainio, 2010, p.3). 

 

Figure 3.3: The model of UX context in mobile circumstances (Arhippainen, 2009, p. 204) 

Figure 3.3 illustrates the model of UX context in the mobile setting.  The study of Arhippainen 

(2009) demonstrates that if the user experiences social issues in the physical context it becomes 

difficult for the user to accept the system. When the user stays in the same physical context, 

the social and psychological situations of the user are bound to change continuously. The 

psychological state of the user has an impact on the acceptance and adoption of the system 

(mobile technologies) (Arhippainen, 2009). 

In this research, schools in the rural areas of South Africa constitute the physical context where 

the interaction takes place. The social context includes the culture, people involved, opinions 

of others (i.e. colleagues, school governing body, principal) and limited knowledge of the use 
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of technology in resource constrained environments. The task context concerns the use of the 

technologies at all levels, be it in teaching and learning, research or administration.  

There is an assumption that the system experience differs from environment to environment, 

and for positive UX the system needs to adjust to the current context (Roto et al., 2009). The 

experience of teachers using mobile technologies in the resource constrained environment will 

be affected by the lack of resources, which may impact their interaction with these 

technologies. Deegan and Rothwell (2010) emphasised that the deepest concern when the user 

interacts with the system is the context where the interaction is happening. It is believed that 

UX may change when the context changes even though the system remains the same, and in 

the UX domain context can be referred to a mix of social, physical, task, technical and 

information contexts (Roto et al., 2011). Figure 3.4 illustrates Jumisko-Pyykkö and Vainio 

(2010) description of five different contexts of use and their attributes, namely: physical, 

temporal, social, task and technical.  

 

Figure 3.4: Model of context of use in Human-Mobile Computer Interaction (Jumisko-

Pyykkö & Vainio, 2010) 
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The “context of use is related to user’s characteristics, task, as well as technical, physical and 

social environment” (Jumisko-Pyykkö & Vainio, 2010, p.3). The following discussion explores 

the different contexts from the viewpoint of the study. 

• Physical context 

This context refers to the environment where human-mobile interaction takes place. The 

physical context includes attributes such as location, place, environmental attributes, 

movement and mobility, and artefacts (Jumisko-Pyykkö & Vainio, 2010). Ouma (2013) 

describes physical context as the constraints within the environment where the mobile 

technologies are operating. Other limitations include the weather and noise where the 

interaction occurs. Physical context has an influence on the UX (Mashapa, 2013). The 

physical place of the teachers at schools is the classroom where they conduct learning 

and teaching.  

• Social context 

Social context refers to the involvement of other people and includes their characteristics 

and roles, their influence on the user, and the culture that influences the interaction of the 

user and the system (Jumisko-Pyykkö & Vainio, 2010). This involves the presence of 

other people and their opinions during the interaction, and how this presence impacts the 

user’s response to the system and influences the UX (Arhippainen, 2009). The school 

setup, the culture of the school and the attitude of the school towards the use of mobile 

technologies in teaching and learning has an impact on the UX, as does the involvement 

of certain individuals be they the principal of the school, school governing body, or the 

admin officer (De Kock 2017; Ouma, 2013). 

• Task context  

This context refers to other tasks that the user maybe doing while interacting with the 

mobile technologies, which results in multitasking, interruption and task domain 

(Jumisko-Pyykkö & Vainio, 2010). The focus is on the task that the user performs and 

the targeted goals involved when finishing the task (Ouma, 2013). At schools, the 

teachers are not only using the mobile technologies for teaching and learning, but are 

also using them to do research and administration, enabling teachers to multitask as they 

interact with the mobile technology.   
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• Temporal context 

This context refers to the user’s interaction with the mobile technology, specifically the 

time it takes for the user to interact with the system. The situation before and after the 

interaction will influence the context of using the system and impact the UX 

(Jumisko-Pyykkö & Vainio, 2010). It is very important to evaluate how UX evolves over 

time as UX does not stay constant. It is, therefore, ideal to evaluate UX before, during 

and after the interaction (De Kock, 2017). The results of the UX in the temporal context 

are influenced by time, as something may have occurred before the user could interact 

with the system; such occurrences play a vital role in the results of the UX (Ouma, 2013). 

• Technical and information context  

This context refers to the device involved, infrastructure, and other relevant services 

including application and network (De Kock, 2017; Jumisko-Pyykkö & Vainio, 2010). 

The availability of services, hardware, software and network at all times is vital in the 

ICT environment as users rely on all the related factors (Ouma, 2013). The school’s 

infrastructure has an impact on the result of the UX, as teachers may experience 

connectivity issues or slowness in the system response, which may result in 

dissatisfaction with the system and negatively influence the UX of the teachers.  

Contexts such as physical, social, tasks and technical and information were selected from this 

framework for the purposes of this research and were included in the creation of the conceptual 

framework. Although temporal context has been discussed it will not be used to evaluate the 

UX of the teachers. Temporal context involves time and time is measured using other UX 

metrics that have not been defined in this study. Therefore, it will be excluded from the 

formulation of the conceptual framework. 

3.4.2 How is the use of mobile technologies in rural resource constrained 

environments influenced? 

The adoption of ICT in rural environments will reform education in South Africa. According 

to Mbebe (2017), ICT refers to various technologies, including the Internet, which make it 

possible to process information. The technologies include mobile technologies, such as mobile 

phones, computers, tablets, iPads, etc. “ICT has become an important aspect of teaching and 

learning in primary schools across the world because of its potential to improve the quality of 

learning” (Meyer & Gent, 2016, p. 8). It is important to understand that technology is not a 

primary tool to conduct teaching and learning, but it is used to support teaching and learning 



 

  

Page 60 of 220 

 

(education) (Meyer & Gent, 2016). For the purposes of this study, ICT was used 

interchangeably with technologies, and technologies include mobile technologies. 

Technologies have the potential to affect different aspects of human activities as they have 

become part of our daily lives. They also have the potential to bring about change within the 

resource constrained environment including development or transformation in education 

(Mbebe, 2017). The integration of technologies into education does not only have an impact 

on creating an informed society, it also has an influence on transforming learners into 

productive knowledge workers (Simuja et al., 2016). 

If technology is well implemented, it can contribute to the development of the country. Other 

benefits of technology include communication and the exchange of information between 

entities, such as government sectors or educational institutions (Mamba & Isabirye, 2015). 

Across the African continent and developing countries, including South Africa, most teachers 

do not have adequate skills to integrate ICTs at schools and, as a result, only a few schools are 

using ICT (mobile technologies) in rural areas for teaching and learning (Nkula & Krauss, 

2014).   Most studies have indicated that there are challenges to sustaining ICT projects in the 

resource constrained environment (Mabila, Herselman & Van Biljon, 2016). Teachers in 

resource constrained environments are eager to use technologies in the classrooms for teaching 

and learning, but they lack pedagogical and technological skills to integrate ICTs or technology 

in teaching and learning (Botha & Herselman, 2016). 

3.4.3 Technologies at schools and the education system in South Africa 

According to Simuja et al. (2016), “[e]ducation is a human right that enables people to improve 

their lives and transform their societies” (p.1). Over the past two decades the South African 

education system has faced challenges in providing quality education. These challenges include 

underperformance, school fees burdens, accumulative number of learners and the development 

of qualified teachers (Chisholm, 2011). Teachers are critical to schools and, according to the 

National Planning Commission (NPC), most challenges at schools are related to the teachers’ 

performance (Chisholm, 2011).  

Teachers are under pressure to ensure that they supply essential skills to bring transformation 

to schools, and to assist learners with adapting to the new dawn of education in the classrooms 

(Blackboard, 2008). For learners to become effective global citizens, teachers are required to 

assist learners with becoming competent in the use of technology. Teachers are expected to 

transfer skills such as collaboration, problem-solving skills and critical thinking skills to 
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learners (Mabila, Herselman & Van Biljon, 2016). Teachers can use technology (mobile 

technologies) to develop and share the best practices in the classroom to improve the quality 

of education (Saavedra & Opfer, 2012). 

The integration of technologies into education systems has formed part of the discussion about 

the reforms needed in the current education system (Chinapah & Odero, 2016). Benefits of ICT 

include development, economic growth, providing access to distance learners, the creation of 

job opportunities for online tutors, and enabling learners from rural areas to have access to 

education (Mbebe, 2017). Technology has the ability to change the practice of teaching and 

learning. Although some rural areas have access to ICT the issue is slowness of utilisation, with 

the schools focussing on basic access and not on the bigger picture, such as integration into 

teaching and learning (Simuja et al., 2016).  Figure 3.5 depicts technology integration in the 

classroom, and illustrates how mobile technologies such as PC’s, laptops, tablets and mobile 

devices, including physical classes are utilised in the educational environment using internet 

technology. 

 

Figure 3.5: Technology integration in the classroom 
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Botha and Herselman (2017) emphasised that there is willingness and commitment from 

teachers in rural areas to use technology to support teaching and learning, but the issue is that 

they lack the knowledge to integrate technology into their teaching activities. According to 

Meyer and Gent (2016), the provision of ICT in learning and teaching needs to be defined, 

which would clarify the purpose of ICT in the classrooms.   

About five percent of South Africa’s Gross Domestic Product (GDP) is spent on basic 

education to support transformation and development at schools (Mabila, Van Biljon & 

Herselman, 2016) and part of the development includes the use of ICT. Although the South 

African government claims to have a large budget for the enhancement of the education system, 

the budget is minimal when compared to other African countries like Botswana, Kenya and 

Namibia that are likely to invest more into education (Chisholm, 2011). 

It is without doubt that ICT is an essential tool for the education system, which can transform 

learning practices in the classroom (Botha & Herselman, 2016). Teachers who believe in their 

ability to teach are more likely to adopt, implement and integrate ICTs in their classrooms 

(Nkula & Krauss, 2014). The teacher’s ICT literacy skills and competence are important factors 

in ensuring the use of technologies in the classroom and sustaining ICT integration in schools 

(Mabila, 2017). 

3.4.3.1 ICT policies in education 

The Education white paper 6 was introduced with new policies that align the South African 

education system with ICT integration, which includes building an integrated system for all 

schools in South Africa (Donohue & Bornman, 2014). A study by Mamba and Isabirye (2015, 

p.136) revealed that “developing countries lack implementation frameworks that are relevant 

to their context”. The Department of Basic Education has adopted strategies and put plans in 

place to lead ICT transformation in education, which will result in better access to education, 

and high quality in teaching and learning (Mabila, Herselman & Van Biljon, 2016). 

In September 2016, parliament approved the integrated ICT policy white paper, which intends 

to improve the growth of the economy. The policy includes the rolling out of broadband 

infrastructure countrywide and the reduction of the same ICT projects (Fin24, 2016). However, 

parties such as the Free Market Foundation do not support the implementation of the ICT policy 

white paper, stating that the policy is flawed, and it could either make or break the ICT industry 

(Venktess, 2017). On 15 February 2017, the Minister of Telecommunication and Postal 

Services, Siyabonga Cwele, addressed parliament about the policy inclusion. He also indicated 
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that the CSIR had confirmed that the ICT sector has invested over R78bn in the infrastructure 

over the past three years and confirmed that there has been progress from this investment 

(Bateman, 2017). The first paragraph of the policy highlights the purpose of the amended 

policy stating that “the main purpose of this white paper is to unlock the potential of ICTs to 

eliminate poverty and reduce inequality in the country by 2030” (Bateman, 2017, para. 5). 

The unequal education policies at schools have been discussed since the 1990s in an attempt to 

prioritise equal education, yet the challenge is to amend and implement the policies (Chisholm, 

2011). Most countries, including South Africa, are failing to put educational policies into 

practice. Part of the policies implementation includes training for educators, and ICT adoption 

and integration at schools (Donohue & Bornman, 2014).  According to Mamba and Isabirye 

(2015), the implementation of policies is being slowed down by stakeholders who are 

apprehensive of change.  

If South Africa’s focus is to ensure the reduction of inequality and poverty elimination through 

the project’s implementation of ICT by 2030, policymakers and stakeholders should play an 

important role in formulating and implementing relevant policies (Opertti, 2017). The delay of 

policy implementation has an impact on ICT adoption.  

According to Burgess and Sievertsen (2020, para.2) “[g]oing to school is the best public policy 

tool available to raise skills”. However, the outbreak of the Covid-19 pandemic globally, 

exposed most of the countries’ education systems and inequalities in education including South 

Africa. During the pandemic outbreak countries were forced to lockdown and schools, colleges 

and universities were also forced to close down (Shenoy, Mahendra & Vijay, 2020). It is in this 

period where some schools pronounced to offer online classes; “[s]tudents are being educated 

remotely using technology [and] [t]his is being done through a variety of online courses and 

electronic textbooks” (Patrinos & Shmis, 2020, para.3). Most universities and colleges moved 

from traditional exams to online assessments using the technologies (Burgess & Sievertsen, 

2020). Yet not every school managed to achieve the use of technology to provide online 

learning; “governments around the world will need to reassess learning systems to meet these 

challenges. [t]his is a once in a generation opportunity to improve education” (Giannini, 2020, 

para.6).  

3.4.3.2 Technology challenges in resource constrained environments 

Technology has rapidly grown worldwide, bringing changes to sectors such as banking, social 

media, education, etc. Despite all the positivity reported regarding the existence of ICT, some 
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sectors have been slow to utilise the benefits that come with ICT or technology, which has 

resulted in a digital divide (Chinapah & Odero, 2016). It is without doubt that ICT plays a vital 

role in education by transforming teaching and learning at schools (Nkula & Krauss, 2014). 

The assumption is that should schools function as expected, ICT could improve the poor 

communities provided there is support from education leadership, management and availability 

of resources (Chisholm, 2011). The standard of living for people in impoverished or rural areas 

could possibly benefit at a commercial and educational level if ICT applications are executed 

correctly (Mbebe, 2017). Despite all the benefits that technology offers in transforming 

education, lots of schools in rural areas in South Africa are struggling to get access to ICT, and 

some of the schools that have access to ICT use it in a limited manner (Nkula & Krauss, 2014). 

In developing countries, schools in underprivileged areas are recognised for the benefits they 

provide in grooming and strengthening the abilities of learners in compromised environments 

(Simuja et al., 2016). It is understood that schools in underprivileged areas in South Africa 

have the ability to contribute to development in resource constrained environments (Simuja et 

al., 2016). However, more needs to be done to close the gap between rural and urban schools. 

Africa is affected by poverty and a lack of development, hence it is ranked low globally in 

terms of access to the Internet, and many are excluded from participating in the information 

society (Bornman, 2015). The challenge regarding poverty or poor people is not only that they 

are being deprived of information, but there is also discrimination and social inequalities that 

hinder development and progress in that particular community (Chinapah & Odero, 2016).  It 

is remarkable that there is a digital divide across the African continent that includes South 

Africa (Bornman, 2015). The digital divide is the gap between those who can access and benefit 

from ICT and those who cannot (Mbebe, 2017). According to Bornman (2015), the digital 

divide refers to the imbalance in ICT access, mainly the Internet.  

South Africa is amongst the 180 countries that committed towards the adoption of the 

Millennium Development Goals (MDG) that seek to provide quality education for all 

(Donohue & Bornman, 2014). Part of the MDG includes a focus on ICT (Mamba & Isabirye, 

2015). Despite the commitment that South Africa made to improve education, the quality of 

education is still poor, particularly in the areas of mathematics and reading where learners are 

still underperforming when compared to other African countries (Donohue & Bornman, 2014). 

According to Chisholm (2011), inequalities in education become apparent when comparing 

children from wealthy households to those from poor households. What is evident is that those 
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coming from poor backgrounds perform poorly. Most studies show that in terms of access to 

ICTs, Internet is mostly preserved for the wealthy people and educated elite (Bornman, 2015). 

Another barrier that needs to be addressed is the lack of access to resources. Schools in rural 

areas have limited access to hardware and software, and find it difficult to integrate ICT (Nkula 

& Krauss, 2014). Bornman (2015) identifies four barriers that contribute to the digital divide 

and may slow the implementation and adoption of ICT: 

First barrier ‘Mental Access’ this relates to lack of interest to digital or online experiences, 

digital anxiety, second barrier ‘Material Access’ not having access to technology, third 

barrier ‘Skill Access’ the lack of skills to use the technology and forth barrier ‘ICT usage’. 

(p.4)  

There are still challenges to implementing technological programmes at schools to enhance 

education, due to unskilled personnel and improper ICT infrastructure, especially in resource 

constrained environments (Chinapah & Odero, 2016). There are challenges to information 

access in rural environments, which hinders development in those areas. The introduction of 

ICT could be the solution to prompting development in the rural areas (Mbebe, 2017). Due to 

a lack of infrastructure in rural areas much needs to be done to ensure that ICT is properly 

installed. The success of technology adoption and integration at schools or in the classroom 

lies with the positive attitude of the teachers (Botha & Herselman, 2015a). However, the 

inequalities in the society have led to a digital divide at schools; “the problems associated with 

ICT inequalities start with the general diffusion of ICTs, as mental, skills and usage barriers 

will influence the efficient usage of available ICT infrastructure” (Bornman, 2015, p.4). It is 

the responsibility of the province, department and schools to ensure that the adopted ICTs are 

not wasted and diluted, sustainability is key (Meyer & Gent, 2016).   

This section presented three components: user, system and context. It also identified the 

subcomponents, referred to as factors, which may have an influence on the UX of teachers 

using mobile technologies in resource constrained environments. The following section 

presents the conceptual framework developed from the literature review in Chapter Two and 

Chapter Three of the study. 

 

3.5  The conceptual framework  

The objective of this section was to draft a conceptual framework presenting the components 

and factors that were identified in the literature study, which may have an influence on the UX 
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of teachers using mobile technologies at schools for teaching and learning in resource 

constrained. According to Jabareen (2009), a conceptual framework is not a collection of 

concepts, but constructs where each concept plays an essential role in building the framework.   

Maxwell (2005) defines a conceptual framework as the framework of “concepts, assumptions, 

expectations, beliefs, and theories that supports and informs your research” (p.33). Adom, 

Hussein and Joel (2018) study describes the conceptual framework as “a structure which the 

researcher believes can best explain the natural progression of the phenomenon to be studied” 

(p.439). A conceptual framework is something that is built, not something that is found, by 

incorporating pieces of work found here and there to form a structure not currently in existence. 

Therefore, it is important to revisit the existing theories that are relevant to the study (Maxwell, 

2005).   

Rocco and Plakhotnik (2009) state that without a history of the literature, a discussion and 

framework, the research paper is worthless. The conceptual framework makes it easier for the 

researcher to define the concept of the problem of the study by showing the variables’ 

relationship using a graphical or narrative technique (Adom et al., 2018). “Whether researching 

a new or existing topic, this type of literature review requires conceptual and methodological 

rigor” (Rocco & Plakhotnik, 2009, p.127). 

This study adopted Adom et al.’s (2018) and Maxwell’s (2005) definitions of a conceptual 

framework as being a structure that describes the progression of the phenomenon, and is 

developed using the pieces of work with the aim to build an informative structure that outlines 

the outcomes of the study. The conceptual framework is presented in Table 3.2 and was derived 

from Chapter Two and Chapter Three of the literature study. In Chapter Two, version one of 

the conceptual framework was produced, which contributed towards the conceptual framework 

presented in this section.  The first field in the conceptual framework concerns the components 

that were identified as being relevant to this study. The second field presents the 

subcomponents referred to as factors. The third field presents the characteristics of factors of 

the UX for teachers, and the last field presents the references from the literature that supports 

the identified components and factors.  
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Table 3.2: Overview of the conceptual framework 

Components Subcomponents — Factors Factors (characteristics) that may have an influence on teachers’ UX    References and literature 

section 

User: 

Teachers 
• User’s 

o Needs 

 

 

 

 

 

 

 

o Perceptions 

 

 

 

 

o Attitude 

 

 

o Expectation 

 

 

o Experiences 

 

Teachers need to be satisfied with the use of the technologies. (Mashapa, 2013) 3.2.1 

Teachers need the technologies to be user friendly — ease of use.   (Chan & Johansson, 2016) 

3.3.3 

Teachers need to accept the use of technologies at school. (Mashapa, 2013) 3.2.1 

Teachers need to be able to perform tasks using the technologies. (Mahlke, 2008) 2.2.3 

Teachers need to be encouraged when engaging with the system. (Portugal, 2014) 3.2.1 

The teachers’ perception of the system does have an influence. (Roto et al. (2011) 2.2.3.2 

Teachers need to perceive the technologies as useful. (Maguire, 2013) 2.2.3.2; 

(Morville, 2004) 2.2.3.1.1 

The teachers’ attitude towards the use of the system does have an influence on 

the experience of the user. 

(Langenhoven, 2016) 2.2.2; 

(ChanLin, 2017) 3.2.4; (Chiu & 

Churchill, 2015) 3.3.2 

Teachers expect the technologies to support their teaching and learning needs. (Botha & Herselman, 2017) 

3.4.3 

Teachers expect the technologies to meet the functionality and 

non-functionality requirement. 

(Gentner et al., 2013) 2.2.3.2; 

(Tan, 2009) 2.2.1 

The experience of the teachers when using technologies is very important, 

evaluated. 

(Roto, 2006) 1.2; 

(Langenhoven, 2016) 1.2 

Age and gender may influence the experience of the teacher. (Gentner et al., 2013) 2.2.3.2 

• Features of the device The features of the technologies should be ease of use, efficient, quick to learn 

and flexible to be carried anywhere anytime. 

(Pretorius & Calitz, 2014) 

2.2.2.1; (Chan & Johansson, 
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Components Subcomponents — Factors Factors (characteristics) that may have an influence on teachers’ UX    References and literature 

section 

System: 

Mobile 

technologies 

o Usability 

 

 

 

o Hedonic and 

Aesthetic 

attributes 

o Functionality 

— Efficiency 

2016) 3.2.2.1.2; (Bidin & 

Ziden, 2013) 3.3.3 

The errors that the teachers may encounter have an impact. (Bevan, 2009) 2.2.2 

The satisfaction and performance of the teachers is important. (Petrie & Bevan, 2009) 2.2.2 

The hedonic and aesthetic attributes satisfy the users, evoke the cognitive 

response of the teacher. Aesthetic affects the response of the user 

psychologically. 

(Gentner et al., 2013) 2.2.3.2; 

(Scapin et al., 2012) 2.2.3.2.1) 

Functionality of the technologies should enable teachers to navigate the system 

without any constraints. 

(Bidin & Ziden, 2013) 3.3.3  

 

User’s expectation 

o Control & 

Ownership 

 

o Flexibility 

 

o Credibility 

 

o Valuable 

o Desirable — 

Pragmatism  

Privacy — motivates the user, in the administration of duties privacy is crucial. (Bidin & Ziden, 2013) 3.3.3 

Control and ownership motivate the user to navigate the system freely. (Bidin & Ziden, 2013) 3.3.3 

Flexibility — gives the user freedom to work anywhere, this motivates the user 

as there is no limitation, learn while physically moving. 

(Brown & Mbati, 2015) 

3.2.2.1.2 

 

System should be reliable, credibility of the system is very important. (Morville, 2004) 2.2.3.1.1 

The teachers need to find value in the system, by meeting the needs of the 

teachers. 

(Morville, 2004) 2.2.3.1.1 

Teachers should find the system emotionally desirable, system should look 

attractive to the teachers. 

(Morville, 2004) 2.2.3.1.1 

• Digital skills Teachers need to know how to operate the technologies, for teaching, learning 

and other administrative functions. 

(Mbebe, 2017) 3.3.4; (Botha & 

Herselman, 2016) 3.4.2 
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Components Subcomponents — Factors Factors (characteristics) that may have an influence on teachers’ UX    References and literature 

section 

o Technological 

skills 

o Critical 

thinking 

 

o Problem 

solving 

 

o Creativity 

 

o Qualified 

teachers 

Teachers require critical thinking skills to engage with the technologies and 

their content, teachers expected to transfer skills to learners. 

(Mabila, Herselman & Van 

Biljon, 2016) 3.4.3 

Teachers require problem-solving skills to learn to use the system in an 

unfamiliar environment and when working on difficult tasks. 

(Hlagala, 2015) 3.3.4 

Teachers require creative skills to think creatively and innovatively using the 

skills to apply knowledge when using the technologies. 

(Payton & Hauge, 2010) 3.3.4 

Teachers’ training to focus on ICT integration and in support for using mobile 

technologies at school. 

(Mabila, 2017) 1.3.1; 

(Chisholm, 2011) 3.4.3 

Skilled and qualified teachers are critical in the school factors, teachers require 

training and professional development to enhance teaching and learning using 

technologies. 

(Chisholm, 2011) 3.4.3.2; 

(Becta, 2010) 3.3.2 

Context: 

Resource 

constrained 

environment 

• Context  

o Physical 

context 

 

 

 

o Social context 

 

o Task context 

 

o Technical and 

information 

context 

The location where the technologies are used has an influence on the teachers’ 

experience, shortage of ICT resources and limited knowledge will have an 

impact on the user experience. 

(Chipangura, 2016) 3.3.3 

The physical environment where the teaching will occur may be limited by 

attributes such as weather, noise, connection which may influence the use of 

the technologies. 

(Mashapa, 2013) 3.4.1; (Ouma, 

2013) 3.4.1 

Social context, the involvement of other teachers, staff members, school 

governing body and their opinion on how the system should operate. The 

attitude of the school towards the use of technologies at school. 

(Arhippainen, 2009; Ouma, 

2013; De Kock 2017) 3.4.1 

Task context, teachers focus on the task that is performed. It is important as 

multitasking may interrupt the teacher’s concentration. 

(Jumisko-Pyykkö & Vainio, 

2010); 3.4.1 

Technical and information context, the availability of service, hardware, 

network at all times, as the technologies rely on all the related factors. School 

infrastructure has an impact on the UX as it may result in connectivity and 

slowness issues. 

(Ouma, 2013) 3.4.1 
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Components Subcomponents — Factors Factors (characteristics) that may have an influence on teachers’ UX    References and literature 

section 

• ICT integration  

o Lack of policy 

implementation 

 

o Training  

 

 

 

 

 

Lack of ICT policies strategies and implementation of the frameworks has an 

impact on the use of mobile technologies at schools. 

(Mamba & Isabirye, 2015) 

3.4.3.1; (Donohue & Bornman, 

2014) 3.4.3.1 

Shortage of adequate skills in using technology at rural schools has an impact 

on delivering proper teaching and learning using the technologies. 

(Nkula & Krauss, 2014) 3.4.2 

Teachers are under pressure to ensure that they supply essential skills to bring 

transformation to schools. 

(Blackboard, 2008) 3.4.3 

Teachers’ ICT literacy skills and competence are imperative factors to ensure 

the use of technologies in the classroom. 

(Mabila, 2017) 3.4.3 

Teachers require knowledge to operate the technologies and to deliver the 

lessons in the classroom using the technologies. 

(Botha & Herselman, 2017) 

3.4.3 

 

The conceptual framework presented in Table 3.2 is outlined in the form of a diagram in Figure 3.6, which aims to illustrate the proposed framework 

structurally. This was done because the study adopted Adom et. al’s (2018) and Maxwell’s (2005) definition of a conceptual framework as being 

a structure. Figure 3.6 depicts the identified components and their factors for a Conceptual framework that may influence the UX of the teachers 

in resource constrained environments. The illustrated conceptual framework in Figure 3.6 in conjunction with Arhippainen’s (2003) framework 

depicted in Figure 2.2, were adopted and applied in the development of the proposed UXFTMTR framework for this study. The intention of the 

conceptual framework is to answer RSQ1: What are the components and factors of user experience that are relevant to teachers using mobile 

technologies in resource constrained environments? 
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Figure 3.6: Conceptual framework of the components and factors that may influence the UX of the teachers 
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3.6 Summary of the chapter  

The chapter explored the three components user, system and context within the context of the 

study, with the aim to answer research sub-question one and partly research sub-question two. 

The objectives were to identify factors with the characteristics that affect the UX of the teachers 

using mobile technologies for teaching and learning in resource constrained environments, and 

to evaluate the constraints affecting the provision of mobile technologies in a resource 

constrained environment.  

The chapter discussed the subcomponents (factors) such as needs, resources, emotional state, 

experience, expectations, and perception including the characteristics factors of the 

components. Mobile technology as the system component was introduced, a background to 

mobile technologies was provided and twenty-first century mobile technology skills were 

discussed. Different subcomponents of the mobile technologies component were identified, 

such as usability, effectiveness, flexibility, valuable, etc. Context in UX was discussed, and 

context factors were identified. Technologies and the education system in South Africa were 

addressed, including the challenges being faced and ICT policies. The final conceptual 

framework was formulated and presented in this chapter.  

  



 

  

Page 73 of 220 

 

4. CHAPTER FOUR: RESEARCH METHODOLOGY 

 

4.1 Introduction  

This chapter discusses the study’s research methodology, the research approach, and the design 

that was selected to develop the proposed framework. The data collection method and the 

research method that were used to approach this study are also addressed in this chapter. This 

research adopted Saunders, Lewis and Thornhill’s (2012) research onion model, discussed in 

Chapter One (section 1.4), to depict the research methodology used for this research.   

Research methodology is described as a philosophical approach that is used to determine the 

style of research (Ihuah & Eaton, 2013). Research methodology can be described as the way 

the research ought to be conducted, depending on the aim of the research and the research 

problem which needs to be well defined (Walliman, 2011). Paul (2004) argues that the type of 

research methodology selected should be determined by the research itself. According to Oates 

(2006), studies are based on a philosophy and every research uses its own research design and 

strategy to achieve its primary goal. Creswell (2013) states that when conducting research, 

some appropriate research strategies should be followed. The research methodology chapter 
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includes all the phases of the research, from the theoretical underpinning of data collection to 

data analysis.   

The objective of conducting any research is to answer the study’s research question by 

identifying the aim of the study and the objectives of the study. As indicated in Chapter One, 

this study sought to explore and develop a framework for the user experience of teachers using 

mobile technologies in resource constrained environments. The framework will be 

recommended for use in the implementation of mobile technologies across the country. Table 

4.1 shows the strategies that the researcher used to answer the research questions. 

 Table 4.1: Mapping of research questions 

Research question Objective Research 

strategy 

Research 

chapter 

 

MRQ: How can the 

components of a framework 

for the user experience of 

teachers using mobile 

technologies enhance their 

classroom practice in 

resource constrained 

environments? 

 

To design a framework for 

the user experience of 

teachers using mobile 

technology in resource 

constrained environments. 

 

Data Analysis  

 

Chapter Five 

 

 

RSQ 1: What are the 

components and factors of 

user experience that are 

relevant to teachers using 

mobile technologies in 

resource constrained 

environments? 

 

To identify the components 

of user experience relevant to 

teachers using mobile 

technologies. 

 

Literature Review 

 

Chapter Two 

Chapter Three 

 

RSQ 2: How is the user 

experience of the teacher 

reflected in the use of mobile 

technology for teaching in 

resource constrained 

environments? 

 

To evaluate the perceptions 

and expectations of the 

teachers when using mobile 

technologies in resource 

constrained environments. 

To assess the experience of 

the teachers using mobile 

technologies in resource 

constrained environments.  

 

 

Research 

Methodology  

 (Questionnaire) 

 

 

 

Chapter Four 
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4.2  Three phase process  

This study followed a three-phase process in collecting both primary and secondary data, where 

results from the data collected from the first phase were used to build the second phase, which 

assisted with the development of the final framework proposed for this research. Figure 4.1 

illustrates how the phases were connected. 

 

Figure 4.1: Research process of the study 

4.2.1 Phase One: Literature Review  

The literature review involves the study of various research papers to explore the phenomenon 

that is being researched. The aim was to collect relevant studies to assist with answering the 

research question and to collect relevant data from those studies to assist with building the 

appropriate argument to support the study. The aim of this phase was to answer research sub-

question one: What are the components and factors of user experience that are relevant to 

teachers using mobile technologies in resource constrained environments? In order to answer 

the research question, the literature review was divided into two chapters: Chapter Two, 

discussed the UX concept and UX frameworks, the first version of the conceptual framework 



 

  

Page 76 of 220 

 

and Chapter Three, exploring the UX components with the aim of identifying the factors that 

may affect the UX of the teachers using mobile technologies in resource constrained 

environments. Three components: user, system and context were identified. Each component 

has subcomponents called factors, and the factors have characteristics that form the factors and 

components of UX. The end product of this phase was the Conceptual framework of the 

components and factors that may influence the UX of the teachers in resource constrained 

environments. 

4.2.2 Phase Two: Qualitative research  

A questionnaire comprising both open-ended and closed-ended questions was compiled from 

the conceptual framework developed in phase two and was used to collect qualitative data. A 

pilot test of the questionnaire was conducted prior to the actual distribution to the targeted 

participants. The pilot was tested by three academics from different institutions and four 

experts in the UX and Mobile Technology field. This was done to test whether the questions 

were understandable, transparent and equitable. A finalised questionnaire was distributed to 

the targeted teachers after the original was refined based on the feedback from the pilot test.  

4.2.3 Phase Three: Proposed framework 

Data was analysed using themes and codes following a thematic analysis process. This was 

done using the responses from the questionnaire and the drafted conceptual framework 

developed in phase one. The results were used to improve the drafted conceptual framework to 

generate a finalised framework for the study, with the aim of achieving the main objective: 

Designing a framework for the user experience of teachers using mobile technologies in 

resource constrained environments. Phase three was conducted with the aim of answering the 

main research question:  

How can the components of a framework for the user experience of teachers using 

mobile technologies enhance their classroom practice in resource constrained 

environments? 

The following section discusses the research design used for the study, which includes the 

research paradigm, approach, strategy, data collection methods, ethical procedures, targeted 

population and data analysis.  
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4.3  Research design 

A research project requires you to have a research design that can be used as a plan of the 

methods and procedures used by researchers in the study to collect and analyse the data. “The 

research design articulates what data is required, what methods are going to be used to collect 

and analyse this data, and how all of this is going to answer your research question” (Van Wyk, 

2012, p.4). There are three different types of research design: exploratory, descriptive and 

explanatory (causal) (Malhotra, 2010; Van Wyk, 2012). Table 4.2 compares the differences 

between the research designs. 

Table 4.2:  Comparison of research design (adapted from Malhotra, 2010; Van Wyk, 2012)  

Exploratory study Descriptive study Explanatory study 

Seek insight and 

understanding, problem not 

well understood 

Test specific hypothesis, 

provision of valid and accurate 

representation  

Analytical study, a change in a 

single variable changes the study 

Lacks formal structure and is 

flexible 

Formal and more structured 

compared to exploratory  

Formal and structured compared 

to exploratory, information 

depends on variables 

Develop hypothesis but does 

not test it, create theory 

 

Develops the hypothesis and 

tests it  

Goes beyond the descriptive, any 

explanation of the reasons 

Case studies and secondary 

data: expert surveys, pilot 

surveys (questionnaire), 

observations, interviews, focus 

groups, qualitative research 

 

Surveys/experiment, panels, 

observation and other data, 

quantitative research 

Lab experiment, field data, field 

experiment, quantitative research 

Sample is small and 

non-representative.  Analysis 

of primary data is qualitative. 

Sample is large and 

representative. Data analysis is 

quantitative. 

Sample is large and 

representative. Data analysis is 

quantitative. 

 

For the purposes of this study, the exploratory study was deemed to be the most suitable 

research design, because this research seeks the insight of the phenomenon, as a result the study 

was explored flexibly in three different provinces. The study used a questionnaire to gather 

data, the sample size is small and data was analysed qualitatively.    

This section discusses the structure of the research methodology and the techniques that were 

used to collect and analyse data for the study.  Section 4.3.1 discusses the different research 

paradigms that were identified and provides insight into the selected paradigm of the study. In 

section 4.3.2 the research approach is discussed. The research strategy is discussed in section 
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4.3.3, and in section 4.3.4 the different research methods are discussed. Section 4.3.5 offers a 

discussion about the preferred data collection technique that was used in the study, and section 

4.3.6 discusses the source of data and the participants. 

 

4.3.1 Research paradigm  

According to Ihuah and Eaton (2013), in research methodology it is imperative to understand 

the different research philosophies and their paradigms, thus enabling the researcher to make a 

proper decision when selecting the research paradigm. A paradigm is described as “a set of 

scientific and metaphysical beliefs that form a theoretical framework within which scientific 

theories can be tested, evaluated and if necessary revised” (Photongsunan, 2010, p.1). Oates 

(2006) defines a paradigm as “a set of shared assumptions or ways of thinking about some 

aspects of the world” (p.282). This means that different philosophical paradigms consist of 

different views about the world and the way we acquire knowledge, which is reflected in the 

research strategies used in research (Oates, 2006).    

Saunders, Lewis and Thornhill (2016) identified four paradigms that are commonly used in 

research: positivism, realism, pragmatism and interpretivism. The four different research 

paradigms are described or explained as follows:  

• Positivism — The positivist paradigm refers to an approach that believes in reality 

and truth regardless of what people think, and this knowledge is gained through 

experiment or comparative analysis (Walliman, 2011). The assumptions of the 

positivist are that everything in the world is stable and organised, and that there is 

only one universal knowledge and solution to the existing problem (Shah, 2015).  

Positivists use an inductive approach and a quantitative analysis method to validate 

the hypothesis (Oates, 2006). 

• Realism — Realists believe that reality is the truth. There are two types of realism: 

critical realism and direct realism (Saunders, Lewis & Thornhill, 2009). Realism is 

concerned with the reality of understanding people’s beliefs and their behaviour, 

and shares the principles of both Positivism and Interpretivism (Vosloo, 2014).  

• Pragmatism — “Pragmatism is based on the belief that theories can be both 

contextual and generalizable by analysing them for ‘transferability’ to another 

situation” (Shannon-Baker, 2016, p.322). The pragmatist philosophy is concerned 

with choosing one position, it can either be positivist or interpretative and focusses 
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mostly on the research problem adopting different approaches to understand the 

research question (Creswell & Plano Clark, 2011). This paradigm is suitable for 

both qualitative and quantitative methods to address real-life challenges (Ihuah & 

Eaton, 2013). This paradigm uses practical solutions to solve the problem 

(Shannon-Baker, 2016). 

• Interpretivism — Refers to a philosophy that seeks to view reality as a human 

construction (Kroeze, 2011). This philosophy is about values, beliefs and social 

phenomena and the assumption is there are no facts but interpretation (Shah, 2015). 

Interpretive research does not focus on using the hypothesis method, but explores 

and explains the social context with the aim of creating a rich understanding in that 

context using the qualitative data analysis method (Oates, 2006).   

For the purposes of this study, the interpretivist philosophy will be adopted. The interpretivist 

paradigm seeks to understand how humans view and make sense of the world (Kroeze, 2011). 

“[The] interpretive paradigm assumes that there are no facts, only interpretations, it aims to 

explore individuals’ perceptions, share their meanings and develop insights about the observed 

cases” (Shah, 2015, p.956). This paradigm does not aim to prove or disapprove the hypothesis, 

but focusses on exploring and explaining factors that affect the social setting and how people 

(teachers) perceive the world (Oates, 2006).  

It is understood that interpretivist theory is in opposition to positivist theory because the 

research strategies used by these paradigms differ greatly (Kroeze, 2011; Shah, 2015). 

Interpretivist researchers use open-ended questions, focussing on qualitative data where the 

researcher will interpret the meaning of the data, and rely on a small number of participants 

because they do not generalise, but explore (Shah, 2015).  

One of the main characteristics of interpretivism is multiple subjective realities, which states 

that “there is no single version of truth, what we take to be real or knowledge is a construction 

of our minds” (Oates, 2006, p.292). Hence the study will link the philosophy with qualitative 

data collection methods to interpret what is being presumed by the teachers and to refrain from 

generalising and making assumptions. The different criteria that determine the quality of 

interpretivism are identified by Oates (2006). Interpretivist research criteria includes: 

• Trustworthiness: interpretivism focusses on how much trust can be put in the 

research, not the research validity as is the case with positivism. 
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• Confirmability: focus on connecting the findings from the studied data, being able 

to confirm the results from the study. 

• Dependability: the ability to trace the research process or documented data for 

others to be able to carry on with the research. 

• Credibility: the evaluation of the research problem if it was well defined and the 

accuracy of the findings of the study.  

• Transferability: ensuring that the findings are appropriate and can be transferred to 

others for results to be relevant. 

The study adopted the identified criteria as these enabled the researcher to avoid bias and be in 

a position to follow the interpretivist research processes. For the purposes of this research, an 

explorative qualitative study using an interpretative paradigm was adopted, with the aim of 

exploring the social context of the study by interpreting the qualitative data. The qualitative 

data was collected using open-ended and closed-ended questions. The interpretivist paradigm 

was adopted in order to explore the teacher’s experience of using the technologies at schools, 

and aimed to interpret what the teachers know, what they believe, their perceptions and 

attitudes.  

• The philosophical assumptions 

The interpretivists have their own understanding of different types of philosophical 

assumptions including ontology, epistemology, methodology and axiology (Vaishnavi & 

Kuechler, 2013). Epistemology is the theory of knowledge. This assumption concerns what 

actually exists in reality, what it is that we need to know and how can we acquire that 

knowledge (Walliman, 2011). Epistemology is more concerned with nature and the validation 

of knowledge (Kroeze, 2011). Ontology is the study that describes the nature of reality, and 

how the community perceives reality in different ways (Kroeze, 2011; Vaishnavi & Kuechler, 

2013).  

Methodology is described as the philosophical assumption underlying the procedures and 

principles in a particular study (Shah, 2015). Vaishnavi and Kuechler (2013) describe 

methodology as the process of the research and axiology as being about the value of the study.  

Table 4.3 summarises the philosophical assumptions of the research and indicates how 

interpretivism was applied. 
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Table 4.3: Philosophical assumptions adopted for this research (Vaishnavi & Kuechler, 2013) 

Assumption Interpretivism attributes  Assumptions for this study 

Ontological (the 

nature of reality) 

There are multiple realities, socially 

constructed realities and socio-technological 

enabled realities. 

This study used the feedback from the 

participants with the aim of 

understanding what is real in the 

phenomenon. Acknowledging that 

reality is based on the individual’s 

perspective, which makes it unique 

and it cannot be generalised. 

Epistemological 

(nature of 

knowledge) 

Available knowledge is either objective or 

subjective. Generating the meaningful 

knowledge. Knowledge depends on the 

participant’s interaction with the researcher, 

formulating findings. 

Researcher interacted with the 

participants who were involved in the 

ICT4E project, their knowledge about 

the use of technologies was beneficial 

to the study. Construction of 

questionnaires to test, evaluate and 

generate the knowledge within the 

context.  

Methodological 

(the use of 

processes) 

Use of methods and processes in the research, 

planning how research will be conducted. The 

study followed an explorative qualitative 

strategy, exploring and evaluating the new 

phenomenon. 

Development of processes to be 

followed when gathering data. This 

study chose the qualitative method 

strategy for data collection, adopted 

qualitative analysis for data analysis. 

Axiological (value 

of study) 

 

Acknowledging the value of the study, 

concerned with credibility, trustworthiness and 

biases of the study. 

Understanding the value of the 

participants, what they hold as the 

contribution to this study. Ensuring 

that the study is trustworthy and 

credible by implementing the inductive 

approach which is based on the 

evidence. 

 

4.3.2 Research approach  

This section discusses the research approach used for this study. The purpose is to indicate how 

the approach is connected to the research paradigm, research strategy and data collection 

method, making it suitable for this study. 

There are two different approaches to research that can be used in a research methodology: 

inductive and deductive. In general, deductive is mostly, but not always, associated with 

quantitative research methods, while inductive is associated with qualitative research methods. 

Deductive research is based on logic and inductive based on evidence. Therefore, the 

deductive-quantitative approach is more structured than the inductive-qualitative approach 
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(Van Wyk, 2012). The inductive approach is often used in the interpretivist paradigm and is 

associated with qualitative research, making it suitable for this study. Table 4.4 illustrates the 

differences between the inductive and deductive research approaches.  

Table 4.4: Difference between inductive and deductive approach 

Comparison Basis Inductive Approach Deductive Approach 

Approach  Bottom-up Top-down 

Process  Observation>Pattern> 

Hypothesis >Theory  

Theory>Hypothesis> 

Observation >Confirmation 

Research method  Qualitative Quantitative 

Data intensity  High  Low 

Research paradigm  Interpretivism Positivism 

 

Figure 4.2 illustrates the application of the inductive approach process. The approach begins 

by making an observation of the world by describing the phenomenon that is being studied.  

After the phenomenon being studied is understood a pattern will be formed using the collected 

data. A hypothesis will then be created out of the pattern through exploration and validation, 

and then a theory is formed from the hypothesis. The interpretivists do not commonly begin 

with the theory, they work on the views, backgrounds and experiences to form a pattern 

throughout their research, which develops a theory of the phenomenon that is being studied 

(Hlagala, 2015). It is understood that with the inductive approach, a theory and a conceptual 

framework cannot be formulated without competent knowledge in the subject area, which may 

be obtained through a literature review (Saunders et al., 2012). Therefore, it is important to 

observe the phenomenon and understand the whole picture of the study to avoid repeating work 

that has already been done.  

This study followed the inductive approach, starting with a premise not a conclusion, and it did 

not generalise, but rather developed the theory by working on related issues, in this case the 

experience of the teachers using mobile technologies, which might differ depending on 

individual experience.  
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Figure 4.2: Inductive approach adapted from Hinkelmann and Witschel (2013) 

Following the inductive approach, the researcher observed the ICT4E project. Teachers, who 

were the participants in this project, were trained to use mobile technologies at school. The 

researcher developed an understanding of how teachers were using the technologies at schools, 

which was then used to explore what needed to be studied in the UX phenomenon. The pattern 

phase formed as the project moved and was piloted in rural schools in different provinces. A 

pattern was formed by exploring the teachers’ experiences after receiving the technologies 

from the ICT4E project and being provided with training to use the technologies in teaching 

and learning. Therefore, the study adopted the inductive approach illustrated in Figure 4.2. Data 

was collected and theory was developed from the results of the analysed data (Saunders et al., 

2009).  

The following section discusses the research strategy used to collect and analyse the data. 

4.3.3 Research strategy  

The research strategy is used to plan how the researcher will answer the research question 

through the collection and analysis of data using methods that are linked to the research 

strategy. The research strategy is used as a strategic plan for how the research should be 

conducted.  

This study selected an explorative qualitative research strategy, which comprises explorative 

and qualitative research. Explorative research explores the phenomenon; it focusses on seeking 

out a new phenomenon or new insight about a phenomenon, where the problem is broad and 
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not yet defined (Malhotra, 2010).  This study explored the ICT4E project that was implemented 

in rural schools. 

According to Van Wyk (2012), explorative study is flexible and not formally structured, which 

makes it easier to implement. Its aim is to identify the variables that may be the source of the 

problem. There have been studies done on the use of mobile technologies at schools in rural 

environments, however, not many studies focused on the user experience (UX) of teachers 

using technologies at schools in resource constrained environments in South Africa. This 

research focussed on seeking new insight into this phenomenon and filling this gap in the UX 

body of knowledge. The study explored the user experience of the teachers, getting feedback 

from the teachers after they had experienced using the mobile technologies at schools. 

Explorative research compliments the qualitative research, as the qualitative research enables 

the researcher to explore the study and answers the explorative questions (Swanson, 2015). The 

“qualitative research is often associated with an explorative approach” (Evers, 2016, p.3). 

Explorative research involves the use of qualitative data collection techniques such as focus 

groups, interviews, open-ended questions, observations and literature study to find the gaps in 

the study (Malhotra, 2010; Swanson, 2015). 

The aim of the qualitative study is to gain insight into the identified problem by exploring the 

study through questions and observations with the aim of developing an initial understanding 

of the study (Malhotra, 2010). Qualitative research encompasses many research methods 

including data collection and the interpretation of textual information, and uses the inductive 

approach to generate novel insight (Young & Hren, 2006). Qualitative research enables 

participants to express their perspectives, beliefs, opinions and experiences (Young & Hren, 

2006). This research strategy is relevant to the study as the perspective, belief, opinion and 

experience of the teachers is important. It is understood that “qualitative research often begins 

with a small sample size (sometimes an individual participant, a solitary text document or a 

small group), and follows a rigorously applied but loosely defined pathway” (Nicholls, 2009, 

p.590).  

In explorative and qualitative research, the sample size of the participants is small, open-ended 

questionnaires are used to collect data and qualitative data analysis is used to analyse data 

(Swanson, 2015). For the purposes of this study, explorative qualitative research was used as 

the research strategy because it enables the researcher to explore the phenomenon with the aim 

of finding gaps in the study and gaining insight into the identified problem. Furthermore, 
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explorative qualitative research involves the use of questionnaires for data collection, a small 

sample size of participants, qualitative analysis to analyse data and the results may lead to 

further studies.   

As discussed in the literature review, relevant literature was studied in order to explore the 

phenomenon. Although the study was divided into three sections — user experience, mobile 

technology and resource constrained environment — the scope was narrowed to create the 

main objective of the study and a conceptual framework was produced with the aim of 

answering research sub-question one. The literature review explored the difference between 

the UX and Usability, the UX frameworks that were adopted when developing the framework 

for this study, the ICT skills required for teachers to be able to use the technology in the classes, 

and the resources required to ensure that the use of technologies at schools is well received. 

Qualitative research enabled the study to partly answer research sub-question two and the main 

question, by collecting and analysing the data qualitatively. As a result, the adopted research 

design is appropriate for this study. 

It can be concluded that explorative qualitative study can be conducted to explore, evaluate and 

clarify the nature of the problem. The research method that was used to collect data in the study 

was important as it led to suitable analysis techniques that were used to analyse data. The 

following section discusses the research method. 

4.3.4 Research method  

Research methods are strategies that incorporate the research philosophies or paradigms, 

research approach and strategies, as well as data collection techniques. The research method 

influences the way data is collected by the researchers (Padayachee, 2013).  There are three 

research methods that are used to collect data: qualitative, quantitative and mixed method. The 

difference is the use of numbers and non-numbers. The selection of each method depends on 

the type of study and the problem that the study is trying to solve.   

• Quantitative Method: Quantitative is used to answer questions such as how much 

and how many (Swanson, 2015). Quantitative is used to quantify the problem using 

numeric data (DeFranzo, 2011). Numbers in the quantitative method are used to 

record information about society, population density and apply statistical analysis 

(Walliman, 2011).  Quantitative uses structured techniques with a larger sample 

population (DeFranzo, 2011). In the quantitative approach you begin with the 



 

  

Page 86 of 220 

 

question you want to answer, and the study is not allowed to be off target of its 

original purpose (Nicholls, 2009).  

• Qualitative Method: Qualitative is used to answer exploratory ‘why’ questions 

(Swanson, 2015). According to DeFranzo (2011), qualitative is used to gain insight 

into the problem and generate an understanding of the ideas, and motivations. This 

method includes the use of words, where peoples’ judgement, feelings, emotions, 

beliefs and perceptions can be expressed through words not in numbers (Walliman, 

2011). Qualitative uses unstructured or semi-structured techniques for data 

collection and the sample size is small (DeFranzo, 2011). In the qualitative method 

approach the study evolves naturally as the research takes place, rather than 

imposing a rigid methodological approach from the beginning of the study (Nicholls, 

2009). 

• Mixed Method: The mixed method includes the use of both qualitative and 

quantitative methods.  Pragmatic researchers often use both qualitative and 

quantitative methods because this approach uses both open-ended and closed-ended 

data collection strategies (Creswell, 2013).  

Figure 4.3 shows the differences between qualitative and quantitative research methods. Young 

and Hren (2006) describe attributes such as approach, goal, the research setting, the type of 

sampling and data analysis that differentiate the two methods. 

 

Figure 4.3: Differences between qualitative and quantitative (Young & Hren, 2006) 
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This study used the qualitative method as it adheres to the research methodology of the study. 

This aligns with the paradigm (interpretivism), research approach (inductive), research strategy 

(explorative qualitative research), the data collection (questionnaire) and sampling type 

(purposeful). This research method was selected in order to gain insight into the identified 

problem by using the questionnaire to explore the teachers’ experiences, perceptions and 

expectations regarding the technologies.  Table 4.5 shows a summary of the characteristics of 

the qualitative research method used in the study.  

 

Table 4.5: Summary of qualitative research method selection 

Characteristics of qualitative method Linked to the study 

Approach Inductive 

Goal Depth to gain insight into the identified problem 

Setting Natural 

Sampling Purposeful 

Data Words 

Data Analysis Qualitative analysis 

 

The following section discusses the data collection method used in this study. 

4.3.5 Data collection method  

The use of data collection techniques enables researchers to collect the relevant information 

needed to prove and conclude the study, and the selected method depends on the research type 

(Abawi, 2013). There are different methods that can be used to collect data. According to 

Walliman (2011), research methods are tools that are used to conduct research, and the type of 

method selected is based on the objective of the study. Different types of data collection 

techniques include interviews, questionnaires, observations, and document reviews (Oates, 

2006). 

For the purposes of this study, a questionnaire was used to collect qualitative data. The 

qualitative method is a non-numeric technique that relies on words, pictures and video clips to 

collect data (Saunders et al., 2016). Ahmad (2012) defines a questionnaire as “a set of questions 

on a topic or group of topics designed to be answered by the respondent” (p.2). Whilst Abawi 
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(2013) defines a questionnaire as a “data collection instrument consistent of a series of 

questions and other prompts for the purpose of gathering information from respondents” (p.2).  

A questionnaire may be designed with either open-ended (unstructured) or closed-ended 

(structured) questions depending on the research strategy selected and type of data required for 

that particular study (Ahmad, 2012). With open-ended questions the respondents answer the 

questions using their own words, whereas with closed-ended questions the respondents select 

one or more answers from a set of answers provided (Abawi, 2013). The open-ended questions 

in a questionnaire in which respondents reflect on their opinions, provide responses that are to 

be analysed qualitatively (Hancock, Windridge & Ockleford, 2009). This study used both 

closed-ended and open-ended questions presented in a questionnaire. 

In this study a questionnaire (see Appendix D) was formulated based on the conceptual 

framework, which was designed using the literature review. The questionnaire was initially 

sent to four academics each with a PhD degree who are experts in the field, and amendments 

were made based on the advice received. The amended questionnaire was then sent to the two 

supervisors specialised in UX and mobile technology for approval, which was later sent to a 

language editor for editing before submission for examination. After approval, the designed 

questionnaire was distributed to the teachers in Gauteng, North West and Limpopo, targeting 

the teachers in the schools that were involved in the ICT4E project. The questionnaire was 

distributed to the teachers through an email, with a detailed explanation of how the teachers 

should respond to the questions.  

The teachers’ contact details were obtained from the training list provided by the CSIR so that 

they could be contacted regarding participation in the study. Forty-five teachers were listed 

from the targeted schools. The teachers were first contacted by instant messaging (sms) to 

inform them about the study and ask for their permission to call them after hours to explain the 

study and their involvement. After receiving a positive response regarding participation 

telephonically, an email with the ethical clearance document and a consent form for 

participation attached was sent to the teachers. Another email was sent to the teachers providing 

details about the study, why they were selected as participants, and the importance of the study.  

After receiving a low response from the teachers, another email was sent to remind the teachers 

about the questionnaire and the importance of their participation, but the response remained 

low. A second reminder email was sent, but participation was still low. Due to their busy 
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schedules at school a number of teachers requested the researcher to collect the data from their 

schools. Arrangements were made with the principals from the schools, and specific days and 

times were agreed upon for data collection in the three provinces.  

The questionnaire consisted of four sections, the closed-ended questions were designed using 

a five-point Likert scale (1 = Strongly Agree, 2 = Agree, 3 = Not sure, 4 = Disagree and 5 = 

Strongly Disagree). The open-ended questions took the form of a comment and were used to 

enable participants to include more information about their feelings, attitude, expectations and 

perceptions. According to Joshi, Kale, Chandel and Pal (2015, p.397): 

[a] Likert scale is a set of statements (items) offered for a real or hypothetical situation under 

study. Participants are asked to show their level of agreement (from strongly disagree to 

strongly agree) with the given statement (items) on a metric scale.  

The first section concerned the demographic details of the teacher, but did not contain sensitive 

information such as the name and surname of the participants. The second section explored the 

user component and included closed-ended and open-ended questions. The third section 

consisted of closed-ended and open-ended questions about the system components. The fourth 

section covered the context component (school) and also included closed-ended and 

open-ended questions. The comments included in the open-ended questions were important to 

this study because the study intended to uncover the feelings, perceptions and expectations of 

the teachers after using the technologies. “It is usually a good idea in any survey, no matter 

how large, to leave an open-ended comments question at the end. This is especially true in the 

case of a survey asking closed-ended questions on attitudes, opinions, or behaviours” (Survey 

monkey, 2019, para.4). 

4.3.6 Sources of data and participants 

This study used purposeful sampling, which is a widely used technique in qualitative research, 

to collect desirable information. It involves selecting a group of individuals who are 

knowledgeable or experienced about the specific phenomenon (Creswell & Plano Clark, 2011). 

The study selected teachers who were involved in the ICT4E project as participants who had 

gone through training and were in a position to use the mobile technologies at their schools. In 

purposeful sampling the individuals must be available and be willing to participate in the study 

(Etikan, Musa & Alkassim, 2016).  
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Sampling is based on the qualitative data, where participants offer rich information about the 

targeted phenomenon (Nicholls, 2009).  In qualitative study, the researcher believes that 

everyone is different and that their opinions, beliefs and experiences will be unique, no single 

member is expected to represent the group or the masses (Nicholls, 2009). Therefore, this study 

relied on a number of teachers from different schools to participate and expected their 

responses about the use of mobile technologies at school to differ.  The sampling was done in 

the following way: 

• The researcher approached the 45 teachers to participate in the study with the objective 

of getting a minimum of 30 responses.  

• The teachers who were approached were participants in the ICT4E project conducted 

by the CSIR Meraka Institute.  

• These teachers went through the training and through the TPD programme, which was 

conducted for a period of a year, and arranged by the CSIR in collaboration with the 

University of the Free State.  

• These teachers had passed the training, and had received their badges, certifications and 

technologies to use in schools for teaching and learning.  

• Although there were other teachers from other provinces involved in the ICT4E project, 

this study targeted teachers from schools in Gauteng, North West and Limpopo.  

Figure 4.4 depicts the process that was followed to collect data for this study. 
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Figure 4.4: Data collection process 

Table 4.6 provides information about the provinces that were targeted in this study, the names 

of the schools, the number of teachers from the schools who were in the list of contacted 

teachers. 

Table 4.6: Participants’ information 

Province  School  Number of teachers 

Gauteng Magaliesburg State School 4 

 Kwaggafontein Primary  2 

North West AG Malebe Primary 1 

 Boskuil Combined 7 

 Tsholofelo Secondary 6 

Limpopo Matsiri Primary 9 

 Mochocho Primary 9 

 Mohlapetse Secondary  7 
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4.4 Data analysis 

Data analysis is defined as “the process a researcher uses to reduce data to a story and its 

interpretation” (Kawulich, 2004, p.97). This study used a qualitative method to collect data 

using a questionnaire comprising both closed-ended and open-ended questions. Although the 

questionnaire contains closed-ended questions, the answers to the questions were interpreted 

qualitatively. Therefore, the results from the analysis of the data were presented in a textual 

method (Evers, 2016).  

There are different ways to analyse qualitative data and a combination of factors need to be 

taken into consideration when making a choice. Factors include the research question being 

asked, the theoretical foundation of the study and the techniques that will make sense when 

interpreting the data (Evers, 2016; Flick, 2014). Qualitative data analysis involves reading the 

collected data, segmenting data into smaller units, and presenting codes and themes to sort the 

data; this process is known as thematic analysis (Evers, 2016).  

This study made use of thematic analysis, by choosing codes and themes derived from the 

literature review and the conceptual framework to analyse the data. In the past, data analysis 

was done manually. However, researchers now prefer using data analysis tools, such as Atlas.ti, 

to analyse the raw data and manage the collected data (Smit, 2002).  

The Atlas.ti tool is a powerful workbench for qualitative data analysis, particularly for large 

sections of text, visual and audio data. This software offers support to the researcher during the 

data analysis process, in which texts are analysed and interpreted using coding and annotating 

activities (Smit, 2002, p.65). 

For this research, the data collected from the open-ended questions was transcribed and typed 

into an Excel spreadsheet, then segmented into smaller units that were analysed using the 

Atlas.ti version 8.0 tool. The analysis involved reading the data, then separating words, and 

then organising the data using themes and codes with the intention of interpreting the data. The 

grouping of data into themes and codes is addressed comprehensively in Chapter Five along 

with the analysis and results. 

4.5  Research validity  

It is important to ensure that the data collected in the study measures what it is intended to 

measure. If the collected data is intended to measure or evaluate the UX of the teachers that is 

what it should achieve. It is, therefore, important that data be validated before it can be 
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presented. Even though certain standards may have been followed to analyse the data it is also 

important to do data cleaning, which involves dealing with data errors that might have occurred 

during writing or reading. This is done by making data accessible so it can be verified by others 

through systematic review (Peersman, 2014).  

Research design involves the use of reliability and validity to validate the strategies used to 

collect data and to ensure accuracy of the study (Creswell, 2013). Validity involves the use of 

relevant data collection instruments and strategies to ensure that the intended data is collected 

(Saunders et al., 2009). The following is a discussion of the instruments that were used for data 

collection and the strategies followed to ensure data validity and reliability. 

• The literature review used relevant studies to identify the components. The identified 

components were used to construct the conceptual framework. The constructs derived 

from the conceptual framework contributed towards the proposed final framework for 

the study. 

• The study used the Atlas.ti tool for data analysis, rather than the manual (physical) 

process, because it made it easier to evaluate the results. The themes used to analyse 

the data were compared to the themes from the conceptual framework designed in 

Chapter Three, which was derived from the literature review (Chapter Two and Chapter 

Three) of the study. The conceptual framework was used to construct a questionnaire 

that was used to collect data. Both closed- and open-ended questions were used in the 

questionnaire.    

• The conceptual framework and the questionnaire were evaluated through a peer review 

process. The four reviewers were academics holding PhDs who are experts in the field 

of UX and mobile technologies. The input from the reviews was used to improve the 

conceptual framework and the questionnaire prior to it being sent to the teachers. As 

suggested by Peersman (2014), the collected data can be accessed for data validation. 

A questionnaire was piloted with three academics from the University of the Witwatersrand 

and Tshwane University of Technology, to test if the questions were understandable, 

transparent and equitable. The feedback was used to refine the questions as “careful 

development of the questionnaire provides a basis for validity. A thorough examination of 

previous studies, an ongoing review by a panel of experts, and carrying out a field test makes 

the case for construct, content, and face validity” (Radhakrishna, Tobin, Brennan & Thomson, 

2012, p.2). 
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4.6  Methodological triangulation  

Triangulation involves seeking data results using multiple data collection methods (Creswell, 

2013). In this study, the secondary data was collected using the literature review and the 

primary data was collected using a questionnaire. The experts’ reviews were taken into 

consideration and used to test the data collection process during the pilot, which was 

implemented before the data was collected from the participants. 

4.7  Ethical considerations 

Ethics are standards that need to be followed when conducting research. The ethical rules need 

to be considered when research is done. “Ethical considerations can be specified as one of the 

most important parts of the research. Dissertations may even be doomed to failure if this part 

is missing” (Research methodology, 2019, para.1). UNISA follows an ethical consideration 

policy that enables students who partake in research studies to abide by the policy and ethics 

standards. The ethical policy includes the process of students applying for ethical clearance 

from the University, where a dedicated committee grant ethical clearance to students if all 

requirements are met by the applicant. This study was granted ethical clearance to conduct the 

study using the teachers who participated in the ICT4E project as the participants (Appendix 

B). Since the study involved a targeted group of individuals, the study also needed to obtain 

ethical clearance from the CSIR. An application for permission to involve the teachers who 

participated in the ICT4E project conducted by the CSIR was submitted, and permission was 

granted (Appendix C). 

The study considered the ethics principles suggested by Fouka and Mantzorou (2011), which 

include:  

• Informed consent: ensured that there was willingness to participate in the study, that 

teachers were doing it voluntarily, and that the teachers' right to autonomy was 

protected. Consent forms (Appendix A) were sent to teachers prior to the distribution 

of the questionnaire.   

• Beneficence: ensured that the study would not subject the participants to any harm. This 

was verified through the application for and granting of ethical clearance. 

•  Anonymity and confidentiality: ensured that the teachers’ anonymity was protected 

and that their identities could not be linked to personal responses, the feedback from 

teachers remained confidential and was not discussed with fellow participants. Personal 
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information such as name, surname, and school name were excluded from the 

questionnaire sent to teachers (Appendix D). 

• Privacy:  ensured that teachers were answering the questionnaire in their own private 

space, where they would feel comfortable about expressing their feelings, beliefs and 

opinions without fear of, or being judged by, other participants or the researcher. 

These principles, regarding the ethical considerations of research, were applied to this study.  

4.8  Summary of the chapter 

This chapter outlined the research methodology used for this research.  Section 4.3 explored 

the research design and included the research paradigm, research approach, research strategy, 

research method, data collection method and participants.  

The chapter also covered the data analysis strategy in section 4.4, discussed the research 

validity in section 4.5, the use of methodological triangulation in section 4.6 and ethical 

considerations in section 4.7. 
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5. CHAPTER FIVE: DATA ANALYSIS AND RESULTS 

 

5.1  Introduction 

This chapter presents the findings of the analysed data, and aims to answer the main research 

question:  

How can the components of a framework for the user experience of teachers using mobile 

technologies enhance their classroom practice in resource constrained environments? 

The two research sub-questions were used to achieve the purpose of the study: 

• What are the components and factors of user experience that are relevant to teachers 

using mobile technologies in resource constrained environments?  

• How is the user experience of the teacher reflected in the use of mobile technology for 

teaching in resource constrained environments?  

In order to answer the two research sub-questions, data was collected by conducting a literature 

review (Chapter Two and Chapter Three) and using a survey.  The ICT4E project was used to 

support the investigation in this study, which aimed to gain new insight into the user experience 

of teachers using mobile technologies in rural schools. Data was analysed by implementing the 

approach illustrated in Figure 5.1. 
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Figure 5.1: Analysis approach 

As illustrated in Figure 5.1, the study used an explorative qualitative research strategy to 

explore the phenomenon. Relevant data was gathered through the literature review to support 

the study and to build the conceptual framework. The extracted components from the literature 

review were used to develop the conceptual framework presented in section 3.5. The literature 

review was used to design a questionnaire to collect data and a survey was conducted using the 

questionnaire.    

A questionnaire comprising open- and closed-ended questions was used to collect qualitative 

data. This comprised a five-point Likert scale designed to collect closed-ended data as well as 

a section where participants could add comments (open-ended). Data was transcribed in a word 

document with the aim of segmenting it into smaller units, thus enabling it to be read 

effortlessly. The collected data was managed through the Atlas.ti tool, where thematic analysis 

was applied using themes and codes to analyse the transcribed textual data. The UXFTMTR 

framework was developed as the final proposed framework for this study.  

The following section will illustrate and discuss how data was analysed in this study. 
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5.2  Qualitative data analysis  

5.2.1 Qualitative analysis  

According to Maguire and Delahunt (2017), the qualitative method is mostly used in learning 

and teaching studies, and requires a lot of reading to translate and analyse the data.  In a 

qualitative analysis, a qualitative data collection method is used to gain new insight into a social 

phenomenon where respondents are allowed to reflect on and express their views in various 

ways (Jugder, 2016). This research followed a qualitative approach to enable the teachers to 

express their perceptions about the use of technologies at schools in teaching and learning. 

Qualitative analysis was applied to gain in-depth understanding of the teacher’s feedback.  

“[Q]ualitative data analysis is mainly inductive in nature, which leads to themes” (Costa, 

Breda, Pinho, Bakas & Durão, 2016, p.36). The themes were developed through the use of a 

thematic analysis process (Braun & Clarke, 2006). 

Denscombe (2010) suggests a few principles that should be followed when approaching a 

qualitative analysis: 

• Compile raw data into a brief structure 

• Develop a relationship between the research objective and the summary of the research  

• Develop a model or improving the conceptual basis of the research 

In this study the collected raw data was analysed using a thematic analysis process that 

structured the data with the aim of developing a framework. 

5.2.2 Thematic analysis  

Thematic analysis is widely used in the qualitative analytic method and is considered to be the 

foundation for qualitative analysis (Braun & Clarke, 2006). This study followed a thematic 

analysis approach using the Atlas.ti tool to analyse the data qualitatively.  Thematic analysis is 

defined as “a method for identifying, analysing, and reporting patterns (themes) within data. It 

minimally organises and describes your data set in (rich) detail” (Braun & Clarke, 2006, p.6). 

Another definition for thematic analysis “[i]s the process of identifying patterns or themes 

within qualitative data” (Maguire & Delahunt, 2017, p. 3352). 

Figure 5.2 illustrates the steps proposed by Braun and Clarke (2006); Clarke and Braun (2013) 

that should be followed when using a thematic analysis approach. According to Clarke and 

Braun (2013), these steps should not be viewed as a linear model where the next step cannot 
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be achieved if the previous step was not effective. This type of analysis should, therefore, be 

thought of as a recursive process.  

 

 

Figure 5.2: Thematic analysis steps adapted from Clarke and Braun (2013) 

The following is a discussion about how the study applied the proposed thematic analysis steps 

to the research. 

• Being familiar with data 

The first step in research analysis is you should be familiar with any data in your research be it 

secondary data (literature review) or primary data (questionnaire), reading and re-reading the 

transcribed data. Familiarity can be achieved by making notes and jotting down impressions in 

the data (Maguire & Delahunt, 2017). This can be referred to as an early analysis. “It is vital 

that you immerse yourself in the data to the extent that you are familiar with the depth and 

breadth of the content” (Braun & Clarke, 2006, p.16). For the purpose of this study, the 

collected data was transcribed verbatim into an Excel spreadsheet. Each of the responses to the 

questions and the comments from individual teachers were recorded on a single sheet for each 
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teacher. This was done with the intention of repeatedly reading the data thoroughly in a single 

document, and to get the depth of the content and to identify similarities from the data. 

• Generating codes 

This stage begins when data has been read thoroughly and ideas are generated. In this stage 

data is organised in a meaningful way. This stage involves the production of codes from the 

transcribed data, where data is segmented so that it can be assessed in a meaningful way (Braun 

& Clarke, 2006). Codes can be referred to as the building blocks of analysis, where each piece 

of data is significant (Braun & Clarke, 2012). “Coding requires another thorough read of every 

data item, and you should code each data item in its entirety before coding another” (Braun & 

Clarke, 2012, p.6). 

It was during this stage that this study segmented the data into categories looking for anything 

that was potentially relevant to the research question. This was initially achieved through an 

Excel spreadsheet by using the quick analysis tool embedded in Excel. The data was then 

uploaded to the Atlas.ti tool and 27 documents of transcribed data (one for each participant) 

were generated in the Atlas.ti project. Codes were created using the tool and assigned to 

specific quotations also known as text.  According to Archer, Janse van Vuuren and Van der 

Walt (2017), it is advisable not to use broad codes. Codes must be refined and indicate specific 

details, which will make it easier to combine them after the coding. The codes generated in this 

phase or stage are presented in Table 5.1. 

• Searching for themes  

Stage three occurs after the coding has been completed, data have been collated, and a long list 

of codes compiled in the data set (Braun & Clarke, 2006). In this phase analysis starts to take 

shape, yet it is important to note that the themes are generated from the data and not discovered, 

although the phrase says ‘searching’ this does not necessarily mean it is searched from the data, 

rather it is formulated from the data (Braun & Clarke, 2012).  Theme is defined as a “pattern 

that captures something significant or interesting about the data and/or research question” 

(Maguire & Delahunt, 2017, p.3356). If codes are the building blocks then themes are the roof 

panels, at this stage the researcher looks at the themes that fit into the codes, and the phase ends 

when the researcher collates the codes to the themes (Clarke & Braun, 2013).  It is advisable 

to produce a visual presentation such as a table, mind map or theme-pie at this stage (Braun & 

Clarke, 2006). Themes were generated in this study using the Atlas.ti tool. First, 27 documents 
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(data produced from the questionnaire) with the transcribed responses from each of the teachers 

were generated. The documents (transcribed data) were uploaded to the Atlas.ti tool creating a 

project for data analysis for this study. Then the uploaded documents (data) were used to 

produce codes using the quotations functionality available for this purpose on the Atlas.ti tool. 

Themes were formulated from the documents (data) based on the responses’ pattern, then the 

identified themes were linked to the codes as shown in Table 5.1. The first column in Table 5.1 

identifies the factors presented in the questionnaire (see Appendix D). The factors (from the 

questionnaire) were linked to generate the codes and themes. The second column presents the 

generated themes and the third column presents the generated codes. 

 

Table 5.1: Initial themes introduced 

Subcomponents (Factors) Themes linked to codes Generated codes 

B1.1 Needs Users necessities  Easy to use, teacher’s 

requirement, performance  

B1.2 Perception Users necessities  Being encouraged, makes 

teaching easy, increasing 

efficiency, lessons attract 

learners 

B1.3 Attitude Users necessities  Always positive, teachers’ 

comfort, acceptance of the 

tablets 

B1.4 Experience Users necessities  Skills requirements, younger 

teachers, not gender-based 

B1.5 Expectations Users necessities  User friendly, reduction of 

workload 

C1.1 Usability Device features Working effectively, easy to 

work with, reduction of paper 

workload 

C1.2 Hedonic and Aesthetic 

Attributes 

Device features Pleasing visualisation, 

enhances teaching, enjoyment 

of the tablets, sophisticated  

C1.3 Functionality Device features Error handling, tablet is 

accessible easily, navigate 

easily 
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Subcomponents (Factors) Themes linked to codes Generated codes 

C2.1 Control & Ownership Requirements of the system Teacher requires privacy, 

confidentiality purpose 

C2.2 Flexibility Requirements of the system Portability requirement, 

flexible to move everywhere 

C2.3 Credibility Requirements of the system Reliability of the tablets, 

school work monitoring 

C2.4 Valuable Requirements of the system Tablets adding value 

C2.5 Desirable Requirements of the system Motivating, attractive to work 

with, enjoyable 

C3.1 Technological skills Digital platform requisite Operating the tablet 

C3.2 Critical thinking Digital platform requisite Applying the learning content, 

Innovative 

C3.3 Problem solving Digital platform requisite Providing solutions to learning 

C3.4 Creativity Digital platform requisite Innovative learning 

C3.5 Qualified teachers Digital platform requisite Skilled teachers, sufficient 

trained teachers 

D1.1 Physical context Environmental context Environmental learning 

D1.2 Social context Environmental context Involvement of stakeholders, 

School social factors 

D1.3 Task context Environmental context Tasks completion, multitasking 

D1.4 Technical and 

information context 

Environmental context ICT services at school 

D2.1 Policy implementation Educational policies Policy for using tablets at 

schools 

D2.2 Training Digital literate  Training requirement, 

competence to ICT 

 

• Reviewing themes 

This phase focusses on reviewing the identified themes from the previous stage. This phase 

can be referred to as the quality-checking phase because it checks the themes against the 

collated extracted data (Braun & Clarke, 2012). The reviewing and refinement of themes takes 

place in this phase, which is done by reading the collated extract of the themes and checking 

whether they do form a pattern. If themes do not match with the code the researcher might 
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consider revising the process of linking the codes with themes (Braun & Clarke, 2006). The 

researcher will have to review whether the generated themes tell a story about the data. If not, 

they will have to begin the process of developing themes again (Clarke & Braun, 2013).  The 

study followed the process of reviewing and refining themes. Themes that were not collated to 

the codes were discarded and some themes were split into subthemes. Some additional themes 

were generated in this phase. The revised themes are presented in Table 5.2. 

• Defining and naming themes 

The researcher is trying to understand “[w]hat is the theme saying? If there are subthemes, how 

do they interact and relate to the main theme? How do the themes relate to each other?” 

(Maguire & Delahunt, 2017, p.33511). This phase involves deep analysis of the thematic 

analysis process, and the creation of meaningful data that the reader can also understand when 

data is interpreted (Braun & Clarke, 2012). In this study the Atlas.ti tool was used to identify 

the essence of each theme.  

In Table 5.1 the initial themes: Users necessities, Device features, Requirements of the system, 

Digital platform requisite, Environmental context, Educational policies, Digital literate were 

generated and presented in stage 3: Searching for themes. In stage four: Reviewing themes, 

themes were reviewed and new themes were produced and others discarded.  In stage five: 

Defining and naming themes, six themes were finalised in this phase and the themes were 

linked to the codes which were also identified and refined through the Atlas.ti tool. 

Table 5.2 illustrates the revised (new) themes and the codes linked to the themes. Six new 

themes were produced after the review and were connected to the components identified in the 

literature review as follows: 

• User  

o Users prepossession theme: this theme represents participant’s needs, 

feelings, attitude, perception and expectations about the mobile technologies 

• System 

o Mobile device attribute theme: this theme represents the system (mobile 

technologies) features and its functionality, the purpose it serves for the 

teachers when engaging with the technologies.   

o Mobile technologies essential theme: the theme represents the system 

requirements that teachers expect when interacting with the technologies. 
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o Digital platform requisite theme: the theme represents the expected resources, 

services, solutions and skills anticipated when engaging with the technologies. 

• Context  

o Environmental settings theme: the theme represents the school environment 

where the interaction takes place and the factors that may influence the use of 

the mobile technologies. 

o Digital literate and policies theme: the theme represents the knowledge, 

training requirements, and policies that influence the use of technologies at 

school. 

 

Table 5.2: The revised themes and codes 

Subcomponents (Factors) Revised themes linked to 

codes 

  Generated codes 

B1.1 Needs Users prepossession  Ease of use,  Improves 

performance in teaching and 

learning, Increasing efficiency 

B1.2 Perception Users prepossession Makes teaching easy , increases 

efficiency, improves IQ, positive 

in using tablets, teachers 

confidence, teachers perception 

B1.3 Attitude Users prepossession Positive attitude, older teachers 

are not comfortable, acceptance of 

the tablets, teachers comfort, 

younger teacher’s readiness 

B1.4 Experience Users prepossession Experience-age influence, 

younger teachers, not 

gender-based, experience required 

B1.5 Expectations Users prepossession User friendly, meeting the 

expectations, reduction of 

workload, teachers satisfied with 

tablets 

C1.1 Usability Mobile device attributes  Effectiveness, reduction of paper 

work,  ease of use, easy to apply 

teaching 
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Subcomponents (Factors) Revised themes linked to 

codes 

  Generated codes 

C1.2 Hedonic and Aesthetic 

attributes 

Mobile device attributes Pleasing and appealing features, 

enhances and transforms teaching, 

enjoyment of the tablets 

C1.3 Functionality Mobile device attributes Error handling, navigate easily, 

Apps (Applications) not matching 

learning content, tablet accessible 

easily 

C2.1 Control & Ownership Mobile technologies   essentials Teacher requires privacy, 

confidentiality purpose, no need 

for privacy 

C2.2 Flexibility Mobile technologies   essentials Portability, flexible to work 

everywhere, battery life-span 

C2.3 Credibility Mobile technologies   essentials Reliability of the tablets, 

monitoring of tablets, information 

protection, self-monitoring tool 

C2.4 Valuable Mobile technologies   essentials Tablets adding value, Encourages 

learning and teaching, useful in 

teaching 

C2.5 Desirable Mobile technologies   essentials Motivating teachers and learners, 

attractive to use, makes learning 

interesting 

C3.1 Technological skills Digital platform requisite Technical skills 

C3.2 Critical thinking Digital platform requisite Applying the learning content, 

Innovative learning 

C3.3 Problem solving Digital platform requisite Providing solutions to learning, 

Technical solutions 

C3.4 Creativity Digital platform requisite Innovative learning 

C3.5 Qualified teachers Digital platform requisite Skilled teachers, sufficient trained 

teachers, insufficient skilled 

resources, Skills requirements, 

unskilled teachers 

D1.1 Physical context The environmental setting Environment for learning, 

availability of network, need for 
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Subcomponents (Factors) Revised themes linked to 

codes 

  Generated codes 

computer labs, overcrowded class, 

security concerns 

D1.2 Social context The environmental setting Involvement of stakeholders, 

Social factors, school culture 

D1.3 Task context The environmental setting Tasks completion, multitasking 

D1.4 Technical and 

information context 

The environmental setting Issues with connectivity, 

Electricity issues, ICT services 

provision at school, insufficient 

tablets, maintenance service 

required, need for smart boards 

 

D2.1 Policy implementation Digital literate and policies Policy for using tablets at schools 

D2.2 Training Digital literate and policies Proficiency in ICT, Knowledge 

gained, providing solutions to 

learning, skill development 

needed, skills transfer to learners, 

teachers support and mentoring, 

training facilities , training 

required 

 

• Producing the report 

This is the end-point of thematic analysis, a report that will assist in the interpretation of the 

analysed data. A clear and convincing narrative is formulated in this phase that makes an 

argument that supports and answers the study’s research question (Braun & Clarke, 2012). The 

report in this study is depicted in the data analysis section, and the results were interpreted in 

the data interpretation sections. 

 

5.3  Data analysis discussion 

A total of 45 teachers were targeted to participate in the study. A questionnaire was distributed 

to the teachers after they were approached to take part in the study. Thirty teachers responded, 

but data from only 27 completed questionnaires was used because three of the questionnaires 

were spoilt. The data was transcribed in an Excel format, where 27 sheets were loaded with the 
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participants’ transcribed data. Data was transcribed verbatim to ensure that the participant’s 

responses were not misinterpreted. An Excel analytical tool was used to analyse keywords and 

frequent comments, which were then highlighted and noted prior to using the computer-based 

tool for analysis. Data was copied to 27 word documents and uploaded to the Atlas.ti tool as a 

single project, where quotations, codes. Themes were linked to the documents and produced 

the network diagram that is used to present the analysed data visually. In section 5.3.2 to 5.3.4, 

the network diagrams are categorised and presented in themes and the presented data is 

interpreted. Section 5.3.1 focusses on the biographical data of the participants. Section 5.3.2 

focusses on the user component, section 5.3.3 focusses on the system component and section 

5.3.4 focusses on the context components’ data and interpretation. 

 

5.3.1 Participants’ biographical data analysis 

The selected participants were part of the ICT4E programme, where they were trained to use 

the mobile technologies in teaching and learning in the rural schools. The study focussed on 

participants from three provinces: Limpopo, North West and Gauteng. Twenty-seven responses 

were used to analyse the data. The participants were aged between 21 to over 50. Ten of the 

teachers were male and 17 were female. The questionnaire had four sections, with section A 

recording the demographic details of the participants (see Appendix D), focussing on factors 

that may influence the experience of the participants when using the technologies. Some of the 

factors influencing UX that were identified in the literature review include age, gender, skills, 

experience and expectations of the user (teacher).  

Figure 5.3 shows the participants’ age range, which indicates that many participants were over 

the age of 50. This factor contributed to the UX evaluation, where the experience factor was 

applied to evaluate whether age does influence the use of technologies at school. Out of the 27 

participants, 12 were over the age of 50, 7 were between the ages of 41 and 50, 4 were between 

the ages of 31 and 40, and 4 between the ages of 21 and 30. This indicates that the highest age 

range of the participants, who attended the training for the use of technologies at schools was 

31 to over 50. 
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Figure 5.3: Data regarding participants’ age 

The participants’ gender is recorded in Figure 5.4, which shows that the majority of the 

participants were female (17) with only 10 being male.  

 

Figure 5.4: Data regarding participants’ gender 

The data indicated in Figure 5.5 shows how the teachers’ rated their skills in using mobile 

technologies. Three teachers indicated that they had very high skills, 12 each indicated that 

they had high or average skills, while none rated themselves as novice. 

Participants' Age

Age: 21-30 Age: 31-40 Age: 41-50 Age: Above 50

10

17

Total number of participants

Male Female
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Figure 5.5: Data regarding the skills rating for participants 

 

Figure 5.6: Frequency of technology use data 

Teachers were expected to indicate how often they used the mobile technologies at school. The 

results presented in Figure 5.6 show that a high number of the teachers use the technologies 

“more than once a week” and “few times a month”. The teachers were also asked to support 

their answers. It was revealed that most of the technologies had been stolen and that was why 

they did not often use them. Some teachers also indicated that there were not enough 

technologies, and they had to share the ones that were available so they did not enjoy the 

3

12

12

Skill rating in using  a Tablet

Very high High Average

4

4

7

12

USE OF TECHNOLOGY 

Everyday Once a  week More than once a week Few times a month
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benefits of the technologies. Some teachers indicated that there were not enough chargers 

available to charge the technologies, hence they did not often use the technologies. 

In order to understand how the users received the use of mobile technologies at school, how 

they perceived these and their experience after they had interacted with the technologies, the 

teachers were required to select one or more answers from Q.8 of Section A (see Appendix D). 

Participants were expected to indicate their user experience when using the technologies in 

teaching and learning at schools. As indicated in Table 5.3, most teachers found the 

technologies to be “easy to use”, they had confidence when using the technologies, they did 

enjoy teaching with the technologies, the technologies motivated them, they were able to apply 

their skills in teaching using the technologies, they had a positive perception about the use of 

technologies at schools and they had a positive experience with the use of the technologies.  

 

Table 5.3: Participants’ experience in using technologies 

Participant’s experience in using technologies in teaching  

and learning at school 

Total number 

of participants 

Q8.1 I find it easy to use the tablets in teaching and learning 24 

Q8.2 I am confident about using the tablet on my own 21 

Q8.3 The tablet does not meet my expectations in teaching and learning 2 

Q8.4 I enjoy teaching with the tablets 22 

Q8.5 I do not recommend the use of tablets at schools for teaching and learning 0 

Q8.6 The tablet I am using motivates me to deliver teaching and learning  17 

Q8.7 I find the interface of the tablet attractive 13 

Q8.8 My mood does not affect my use of the tablet at school in teaching and learning 6 

Q8.9 I am able to apply my skills quickly when using the tablet 17 

Q8.10 I have a positive perception about the use of tablets at schools 17 

Q8.11 I feel negative about teaching the learners using the tablets 0 

Q8.12 My experience with the tablet is positive 21 

 

The questionnaire that was used to collect data was divided into four sections. Section 5.3.1 

focussed on Section A, which collected the biographical information of the participants.  

Section 5.3.2 discusses the data collected from Section B of the questionnaire. Section 5.3.3 

concerns data collected from Section C and section 5.3.4 discusses data collected from Section 
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D of the questionnaire. When answering the questions in Sections B, C and D teachers were 

requested to select an option from the answers provided in a five-point Likert scale (1=Strongly 

agree, 2=Agree, 3=Not sure, 4=Disagree, and 5=Strongly disagree), and support the selected 

answer with a comment. In testing the validity and consistency of the participants’ responses, 

each factor in the questionnaire was tested using two to five questions connected to the same 

factor. See the questionnaire in Appendix D for how the questions were structured.  

The data is presented in tabular format, using colours to differentiate the components: User 

(Orange), System (Blue) and Context (Green). For the purposes of presenting the data, the 

following notation will be used for the segmented tables presenting data except for the 

summary tables (Table 5.4, Table 5.10 and Table 5.24). The segmented tables are presented in 

section 5.3.2 (User component), section 5.3.3 (System component) and section 5.3.4 (Context 

component) and structured in the following way:  

The first column in the tables represents the subcomponents (factors) identified in the literature 

study, which were then used in the data collection instrument. The second column presents the 

codes presented in the network diagram. Section 5.2.2 explained how the codes were generated 

and how they were linked to the theme and user’s feedback (questionnaires). The third column 

presents the responses from the teachers, corresponding to the questions presented in the 

questionnaire (see Appendix D). All the questions in the questionnaire were linked (referenced) 

to the literature review of this study and are accessible through the presented conceptual 

framework in section 3.5. The teachers’ responses showed whether they agreed with the 

material in the literature review or if there was new evidence or knowledge that could 

contribute to the study. In qualitative study the feedback or comments of the participants are 

usually valuable because the research needs to gain insight into the perceptions of the 

participants.  

5.3.2 User component: Teachers data analysis 

This section will focus on the User component, which appears in the questionnaire in Section 

B. In the literature review User is identified as a component of the UX, and this study adopted 

the definition proposed by Kuniavsky (2010) and Scapin et al., (2012), which states that 

subcomponents (factors) such as perception, emotions, attitude, behaviour and expectations are 

incorporated when users (teacher) interact with the system. These factors with their 

characteristics were used to collect data through a questionnaire, and were used to  analyse the 

collected data in this section.  
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In the questionnaire teachers were expected to reflect on their user experience when using 

mobile technology in teaching and learning. Table 5.4 shows the responses from the teachers 

indicating the factors that may influence their user experience when using the mobile 

technologies at schools in resource constrained environments. These factors specifically 

concerned the User component. The first column shows the factors’ characteristics 

interconnected with the subcomponents that were used to compile the questionnaire. The next 

five columns show the responses from the teachers, indicating whether they agreed or disagreed 

that the factors influenced their user experience when using the mobile technologies at schools. 

The value of N represents the number of teachers who either agreed or disagreed with the 

identified components and factors. As indicated in section 5.2.2, 27 documents (teachers’ 

responses) were used to analyse the data. To get a percentage = Number of responses (Multiply 

by) * 100 (divide by) / total number of teachers i.e.:  Percentage = 7*100/27 = 25.9%.  The 

highest number of responses will represent the majority of the teachers’ feedback or responses.   

 

Table 5.4: Summary of the teachers’ feedback on User component and factors 

Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

B1.1.1 Teacher needs to be satisfied with the use of 

the tablet at school. 

(N=7) (N=19) (N=0) (N=1) (N=0) 

B1.1.2 Teacher needs the tablet to be user friendly — 

ease of use.  

(N=10) (N=15) (N=2) (N=0) (N=0) 

B1.1.3 Teacher needs to accept the use of tablet at 

school. 

(N=10) (N=14) (N=3) (N=0) (N=0) 

B1.1.4 The teacher should be able to perform tasks 

using the tablets effectively. 

(N=11) (N=14) (N=2) (N=0) (N=0) 

B1.1.5 Teacher needs to be encouraged when 

engaging with the tablet. 

(N=11) (N=16) (N=0) (N=0) (N=0) 

B1.2.1 The perception of teachers about the use of 

the tablet is very important. 

(N=12) (N=12) (N=2) (N=1) (N=0) 

B1.2.2 As a teacher I have a positive perception of 

the use of tablets at schools. 

(N=7) (N=17) (N=3) (N=0) (N=0) 

B1.2.3 Teachers perceive tablets as beneficial 

(helpful) to teaching and learning. 

(N=10) (N=15) (N=1) (N=0) (N=1) 

B1.2.4 Teachers perceive the tablets as easy to use. (N=6) (N=15) (N=4) (N=1) (N=1) 
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Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

B1.2.5 The tablet is perceived as a useful tool in 

teaching and learning.   

(N=10) (N=15) (N=2) (N=0) (N=0) 

B1.3.1 The teacher’s attitude towards the use of the 

tablet is very important. 

(N=10) (N=16) (N=1) (N=0) (N=0) 

B1.3.2 As a teacher I have a positive attitude when it 

comes to use of tablets in teaching and learning at 

schools. 

(N=9) (N=16) (N=0) (N=0) (N=2) 

B1.3.3 As a teacher I am comfortable with the use of 

tablets for teaching and learning at schools. 

(N=6) (N=18) (N=1) (N=1) (N=1) 

B1.3.4 Teacher’s attitude is an important factor in 

accepting or rejecting the use of tablets in schools. 

(N=10) (N=14) (N=0) (N=3) (N=0) 

B1.4.1 The experience of teachers when using the 

tablet is very important.  

(N=12) (N=14) (N=0) (N=1) (N=0) 

B1.4.2 Teachers require skills to have a good 

experience with tablets at school. 

(N=13) (N=12) (N=0) (N=2) (N=0) 

B1.4.3 Gender may influence the teacher’s 

experience of the use of tablets in schools. 

(N=0) (N=5) (N=3) (N=11) (N=8) 

B1.4.4 Age may influence the teacher’s experience 

of using tablets at schools. 

(N= 4) (N= 3) (N=3) (N= 16) (N= 1) 

B1.5.1 The tablets meet our expectations of 

supporting teaching and learning at our school. 

(N= 4) (N=13) (N=5) (N= 5) (N= 0) 

B1.5.2 Teachers expect the use of the tablet to meet 

the functionality requirements of teaching and 

learning. 

(N=5) (N=12) (N=1) (N=5) (N=4) 

B1.5.3 Teachers expect the use of the tablet to meet 

the non-functionality requirements such as 

performance, reliability. 

(N= 8) (N= 6) (N=1) (N= 1) (N= 1) 

 

The discussion of the results shown in Table 5.4 can be found in section 5.3.2.1 where tables 

are segmented per factor, which contributes to the presentation of the data analysis. 

In section 5.2.2 there was a discussion of how a network view diagram would be presented in 

the data analysis section. Network view diagrams were used to present the analysed data. The 

Atlas.ti tool was used to analyse the subcomponents such as needs, expectations, experience, 

perception and attitude from the Users prepossession theme which is illustrated in Figure 5.7 

as a network view diagram. The network diagram in Figure 5.7 presents the theme and codes 

produced in Table 5.2 as discussed in section 5.2.2. In this instance User prepossession is the 

theme and the codes are presented in a ♦ diamond in the network diagram. To present the 
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relations that connect the questionnaire to data analysis: Users prepossession theme links to -> 

B1. Users  

 

5.3.2.1 Response on User component — User prepossession theme 

Literature evidence: The subcomponents (factors) that are used to determine the UX of the 

user include: emotions, attitude, perceptions and user’s expectations (Alhussayen, Alrashed & 

Mansor, 2015), as explained in section 1.1. Roto (2007) believes that the experience of the user 

involves the user’s mental state and includes: attitudes, expectation, knowledge, motivation as 

indicated in section 2.2.2. As indicated in section 3.3.2, “[t]eachers who hold positive attitudes 

towards using a new technology in teaching are more likely to use the technology in their 

classrooms” (Chiu & Churchill, 2015, p.6). Roto (2006) argued that user’s earlier experiences 

and expectations affect the UX of the user, and these components can be used as a starting 

point for the system (technologies) evaluation.  For the purposes of this study, needs, 

expectations, attitude, experience and perception were used to evaluate the factors that 

influence the UX of the user for the user component. 

 



 

  

Page 115 of 220 

 

 

Figure 5.7: Network diagram — Users prepossession theme and codes 

The data presented in tables in this section represents the response from the teachers in relation 

to the User component under the theme: User prepossession. In this section the factors are 

segmented into different tables (Table 5.5-Table 5.9) related to the user component, with the 

aim of presenting data per factor in the discussion of the questionnaire results.   

Table 5.5: User Component — Factor Needs 

Subcomponent  

(Factors) 

Codes linked to:  

User prepossession theme 

Teachers’ feedback 

B1.1 Needs Ease of use, Improves performance 

in teaching and learning, Increasing 

efficiency 

“Ease of use to teachers is very important 

to improve learners’ skills.” 

“It’s easy to use without any struggle.” 

“the use of tablets is efficient because 

everything required is on the tablets.” 

“We learn fast and it improves 

performance.” 
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Table 5.5 presents the factor Needs. Based on the Likert scale’s summary feedback presented 

in Table 5.4 out of twenty-seven teachers, about ninety-six percent (96%) (->) either strongly 

agreed (7) or agreed (19) that teachers need to be satisfied with the use of the technologies. 

Ninety-two percent (92%) (->) either strongly agreed (10) or agreed (15) that technologies need 

to be user-friendly (ease of use). One hundred percent (100%) (->) either strongly agreed (11) 

or agreed (16) that teachers need to be encouraged when engaging with technologies.  

Teachers’ feedback: Teachers do agree that they need the system to be easy to use. Teacher-2 

indicated that “ease of use to teachers is very important to improve learners’ skills”. The 

feedback also showed that teachers are encouraged and satisfied with the use of the 

technologies. Teacher-14 indicated that “we learn fast and it improves performance”. The 

results align with the literature where Mashapa (2013) argued that satisfaction is a need for the 

user using the system (technologies), Portugal (2014) argued that users need to be encouraged, 

and Chan and Johansson (2016) emphasised that ease of use is needed when using the 

technologies. Based on teacher’s feedback, the results indicate that teachers perceive the factor 

Needs to have an influence on the use of mobile technologies at schools. 

 

Table 5.6: User Component — Factor Perception 

Subcomponent 

(Factor) 

Codes linked to:  

User prepossession theme 

Teachers’ feedback 

B1.2 Perception  Makes teaching easy, Increases 

efficiency, improves IQ, Positive in 

using tablets, teachers’ confidence, 

teachers’ perception 

“Tablets save time, no more chalk 

boards.” “Makes learners to learn quicker 

than before.” “I like what I do with the 

tablets.” “Positive perception will build 

confidence in the teacher.” “Perception of 

teachers towards the tablet is very 

important.” 

 

Table 5.6 presents the factor Perception, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.4, out of twenty-seven 

teachers, approximately eighty-nine percent (89%) (->) either strongly agreed (12) or agreed 
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(12) that the perception of teachers regarding the use of the technologies is very important. 

Eighty-nine percent (89%) (->) either strongly agreed (7) or agreed (17) that they have a 

positive perception about the use of mobile technologies at schools. Ninety-two percent (92%) 

(->) either strongly agreed (10) or agreed (15) that they perceive technologies as useful in 

teaching and learning.  

Teachers’ feedback: Based on the teacher’s feedback, teachers’ perception about the 

technologies is positive. Teacher-23 agrees that “[p]ositive perception will build confidence 

in the teacher”. Teacher-25 also supports that “[p]erception of teachers towards the tablet is 

very important”. The feedback aligns with the literature review. According to Roto et al. 

(2011), the perception of the user about the system (mobile technologies) does have an 

influence on the UX, and Maguire (2013) argued that users need to perceive the system as 

useful. Therefore, it can be concluded that the factor Perception does have an influence on the 

use of mobile technologies at schools in resource constrained environments. 

Table 5.7: User Component — Factor Attitude 

Subcomponent 

(Factor) 

Codes linked to:  

User prepossession theme 

Teachers’ feedback 

B1.3 Attitude  Positive attitude, Acceptance of the 

tablets, Teachers comfort, Younger 

teacher’s readiness 

“Once the teacher is positive also the 

learners will have a positive attitude.” 

Positive attitude will yield positive 

outcomes.” “As the forth industrial 

revolution is fast knocking at our 

doorsteps, teachers need to accept the use 

of tablets.” “If teachers don’t accept it, 

learners will not accept it.” “I am 

comfortable because the tablet has made 

things easier.”  

 

Table 5.7 presents the factor Attitude, codes linked to the theme and teachers’ feedback. Based 

on the Likert scale’s summary feedback presented in Table 5.4, out of twenty-seven teachers, 

approximately ninety-six percent (96%) (->) either strongly agreed (10) or agreed (16) that the 

attitude of the teacher towards the use of the technologies is very important. Ninety-two percent 

(92%) (->) either strongly agreed (9) or agreed (16) to having a positive attitude towards the 
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use of technologies in teaching and learning. Eighty-nine percent (89%) (->) either strongly 

agreed (10) or agreed (14) that the attitude of the teachers has an impact on the acceptance of 

the technology at schools; they are of the view that if teachers have a positive attitude so will 

the learners.  

Teachers’ feedback:  The results show that teachers’ attitude towards the use of mobile 

technologies has an impact on the use of mobile technologies at schools. Teacher-7 said that 

“[o]nce the teacher is positive also the learners will have a positive attitude”. While    

Teacher-24 indicated that a “[p]ositive attitude will yield positive outcomes”. In the literature 

review, Langenhoven (2016) stated that a positive attitude is associated with good UX. 

ChanLin (2017) also argued that the attitude of the user influences the UX. Therefore, it is 

evident that the factor Attitude as indicated in the literature review does have an influence on 

the use of mobile technologies at schools in resource constrained environments. 

Table 5.8: User Component — Factor Experience 

Subcomponent 

(Factor) 

Codes linked to:  

User prepossession theme 

Teachers’ comparable feedback 

B1.4 Experience Experience-age influence, younger 

teachers, not gender-based, 

experience required  

“Experienced teachers will be able to 

work fast and efficiency.” “we cannot be 

biased about gender with the use of 

technology.” “No gender equity in 

technology.” “If no experience the will be 

no change, old method that waste time 

will be used.”  “Age is not an aspect to 

influence usage of tablets.” 

 

Table 5.8 presents the factor Experience, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.4, out of twenty-seven 

teachers about ninety-six percent (96%) (->) either strongly agreed (12) or agreed (14) that the 

experience of teachers when using the technologies at school is very important. Seventy percent 

(70%) (->) either disagreed (11) or strongly disagreed (8) that gender influences the experience 

of teachers when using the mobile technologies at school. Sixty-three percent (63%) (->) either 

disagreed (16) or strongly disagreed (1) that age influenced the use of technologies at school.  
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Teachers’ feedback: Most teachers agreed that the experience of the teacher in the use of 

technologies is very important. “Experienced teachers will be able to work fast and efficiency”. 

In the literature, Langenhoven (2016) and Roto (2006) emphasised that experience has a 

significant impact on the UX of the user. However, the majority of participants did not think 

characteristics of factor Experience, such as Age, and Gender influenced the experience of the 

teachers when using technology. Teacher-8 said that, “No gender equity in technology” and 

Teacher-20 stated that, “Age is not an aspect to influence usage of tablets”.  Based on the 

results it can be concluded that the factor Experience does have an influence on the use of 

mobile technologies at schools in resource constrained environments.  

 

Table 5.9: User Component — Factor Expectation 

Subcomponent 

(Factor) 

Codes linked to:  

User prepossession theme 

Teachers’ feedback 

B1.5 Expectation User friendly, meeting the 

expectations, reduction of 

workload, teachers’ satisfaction 

with tablets 

“The tablets meet our expectations in 

learning and teaching.” “The use of 

tablets must meet the functionality 

requirements of teaching and learning.” 

“Reduce the workload.”  

 

Table 5.9 presents the factor Expectation, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.4, out of twenty-seven 

teachers, approximately sixty-three percent (63%) (->) either strongly agreed (4) or agreed (13) 

that they expect the use of technologies to support their teaching needs. Sixty-three percent 

(63%) (->) either strongly agreed (5) or agreed (12) that they expect the use of technologies to 

meet requirements such as performance and reliability in teaching. Eighty-nine percent (89%) 

(->) either strongly agreed (8) or agreed (16) that the use of technologies should meet the 

functionality requirements in teaching.  

Teachers’ feedback: According to the results, teachers agreed that they expect the technologies 

to meet their needs and technologies should meet both functional and non-functional 

requirements. Teacher-11 also agreed that “the use of tablets must meet the functionality 

requirements of teaching and learning” and Teacher-23 expected the technologies to “reduce 

the workload”. In the literature review, Tan (2009) stated that a system meets the user’s 
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expectation by conforming to the standards of meeting both functional and non-functional 

requirements. Botha and Herselman (2017) argued that teachers expect the technologies to 

support their teaching needs. Therefore, it can be concluded that the factor Expectation does 

have an influence on the use of mobile technologies at schools in resource constrained 

environments.  

The data presented in this section are summarised in Figure 5.8.   

 

Figure 5.8: User component outcome 

Based on the feedback from the participants, the teachers mentioned that factors such as needs, 

perception, expectations, experience and attitude may have an influence on the use of the 

technologies at school. Teachers indicated that they want the technologies to be easy to use, 

and that their perception towards the technologies is positive. According to teachers, the 
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technologies increase efficiency and make teaching and learning easy. The attitude of the 

teachers towards the use of technology at school is positive and teachers accept the use of 

technologies at schools as they feel these bring confidence to the teachers. Teachers 

acknowledge that the experience of the teachers in using the technologies is very important, 

hence they suggested that teachers be trained to use the technologies. Teachers think the 

experience of teachers using the technologies is a necessity, and that the age and gender of the 

teacher does not matter. If there is a lack of experience in using the technologies, there will be 

resistance to accepting the use of technologies at school. Teachers expect the technologies to 

be user-friendly, and that they will reduce the workload. They also agree that the technologies 

they are using at schools do meet their expectations. There is an impression that older teachers 

still prefer the traditional method of teaching more than the younger teachers. Nonetheless, 

teachers do acknowledge that they need to be ready for change as the fourth industrial 

revolution is already taking place. 

The following section focusses on data analysis for the System component. 

 

5.3.3 System component: Mobile technologies 

This section will focus on the System component, Section C of the questionnaire (see Appendix 

D) and as highlighted in section 5.3.1. Table 5.10 shows the responses from the teachers 

indicating the factors that may have an influence on their user experience when using the 

mobile technologies at schools in resource constrained environments. These factors are 

specifically related to the System component. The first column shows the factor’s 

characteristics interconnected with the subcomponents which were used to compile the 

questionnaire. The next four columns show the responses from the teachers, indicating whether 

they agree or disagree that the factors may have an influence on their user experience, when 

using the mobile technologies at schools. The value of N represents the number of teachers 

who either agree or disagree with the identified components and factors.  The highest number 

of responses represents the majority of the teachers’ feedback or responses.  This section 

focusses only on the System component. 
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Table 5.10: Summary of the teachers’ feedback on System component and factors 

Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

C1.1.1 Teachers find the use of the tablet to be efficient 

— quick to learn. 

(N=10) (N=13) (N=0) (N=2) (N=2) 

C1.1.2 Teachers expect the tablet to be easy to use. (N=8) (N=18) (N=0) (N=1) (N=0) 

C1.1.3 Teachers find it easy to navigate their way to 

certain functionality using the tablets. 

(N=7) (N=15) (N=3) (N=1) (N=1) 

C1.1.4 I am satisfied with using the tablet to perform 

my daily task as a teacher. 

(N=8) (N=11) (N=3) (N=5) (N=0) 

C1.1.5 The errors encountered when using the tablets 

do influence my experience of using the tablet. 

(N=3) (N=16) (N=5) (N=3) (N=0) 

C1.2.1 The visualisation or the appearance of the 

tablet does influence my experience of using the tablet. 

(N=4) (N=18) (N=2) (N=3) (N=0) 

C1.2.2 The features of a tablet motivate teachers in 

their teachings. 

(N=8) (N=13) (N=5) (N=1) (N=0) 

C1.2.3 The tablets we received have proper 

visualisation, they are attractive to use. 

(N=9) (N=14) (N=2) (N=2) (N=0) 

C1.2.4 Teachers perceive the appearance of the tablets 

as pleasing. 

(N=4) (N=15) (N=4) (N=4) (N=0) 

C1.2.5 The tablet is perceived as a useful tool in 

teaching and learning.   

(N=8) (N=16) (N=3) (N=0) (N=0) 

C1.3.1 Functionality of the tablet enables teachers to 

navigate the tablet without any constraints. 

(N=8) (N=13) (N=3) (N=2) (N=1) 

C1.3.2 The functionality of the tablet is easily 

accessible. 

(N=6) (N=13) (N=3) (N=3) (N=2) 

C1.3.3 I am satisfied with the functionalities of the 

tablets I use for teaching and learning. 

(N=7) (N=16) (N=2) (N=2) (N=0) 

C2.1.1 Having control and ownership on the tablet 

motivates the user to navigate the tablet freely. 

(N=9) (N=15) (N=1) (N=2) (N=0) 

C2.1.2 I do not feel safe about sharing my tablet with 

other teachers. 

(N=4) (N=7) (N=4) (N=10) (N=2) 

C2.1.3 The administration functionalities of the tablet 

require confidentiality. 

(N=6) (N=15) (N=2) (N=3) (N=1) 

C2.1.4 The work of the teachers on the tablets needs 

to be protected. 

(N=12) (N=12) (N=2) (N=1) (N=0) 

C2.2.1 Flexibility of the tablets gives teachers freedom 

to work anywhere. 

(N=10) (N=16) (N=1) (N=0) (N=0) 

C2.2.2 The tablets we received at our school give us 

flexibility to move around while teaching. 

(N=11) (N=10) (N=1) (N=2) (N=3) 

C2.2.3 Flexibility motivates the user as there is no 

limitation to teaching and learning while physically 

moving. 

(N=8) (N=16) (N=1) (N=2) (N=0) 

C2.3.1 Tablets need to be reliable. (N=12) (N=15) (N=0) (N=0) (N=0) 
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Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

C2.3.2 The tablets should be monitored, to ensure that 

they are used for learning and teaching purposes only. 

(N=10) (N=14) (N=1) (N=2) (N=0) 

C2.3.3 The tablets need to work consistently.   (N=11) (N=16) (N=0) (N=0) (N=0) 

C2.4.1 The tablet enables me to perform my daily 

tasks.  

(N=5) (N=17) (N=4) (N=1) (N=0) 

C2.4.2 The tablet enables me to add value to the 

learners teaching and learning experience. 

(N=12) (N=12) (N=2) (N=1) (N=0) 

C2.4.3 Tablet is a helpful tool without it the task of 

teaching is much more difficult.  

(N=9) (N=11) (N=1) (N=4) (N=2) 

C2.4.4 The use of tablets add value to the education 

system in South Africa. 

(N=13) (N=12) (N=2) (N=0) (N=0) 

C2.5.1 The tablet should be (desirable) pleasing to 

interact with. 

(N=9) (N=15) (N=1) (N=2) (N=0) 

C2.5.2 The tablets that we use in our school are 

motivating. 

(N=10) (N=14) (N=2) (N1) (N=0) 

C2.5.3 The aspect (physical features) of the tablet 

should be appealing to the teachers. 

(N=10) (N=13) (N=2) (N=2) (N=0) 

C3.1.1 Teachers need to know how to operate the 

tablet for teaching and learning purposes. 

(N=10) (N=16) (N=1) (N=0) (N=0) 

C3.1.2 The issue of technophobic (fear of technology) 

teachers needs to be addressed. 

(N=11) (N=16) (N=0) (N=0) (N=0) 

C3.1.3 Teachers need to know how to operate the 

tablet for administration and research purposes. 

(N=16) (N=9) (N=2) (N=0) (N=0) 

C3.2.1 Teachers require critical thinking skills to 

engage with the tablet and its content. 

(N=12) (N=13) (N=2) (N=0) (N=0) 

C3.2.2 Teachers are expected to understand how the 

tablets operate. 

(N=17) (N=10) (N=0) (N=0) (N=0) 

C3.2.3 Teachers are expected to transfer skills to the 

learners. 

(N=12) (N=14) (N=1) (N=0) (N=0) 

C3.3.1 Teachers require some level of 

problem-solving skills in order to learn to use the 

tablet. 

(N=9) (N=12) (N=3) (N=3) (N=0) 

C3.3.2 Teachers are expected to come up with 

solutions should the tablets be dysfunctional.  

(N=10) (N=10) (N=5) (N=1) (N=1) 

C3.3.3 Teachers require problem-solving skills to 

learn to work on technical tasks in teaching. 

(N=5) (N=7) (N=0) (N=15) (N=0) 

C3.4.1 Teachers are required to think creatively in 

order to apply knowledge when using the tablets. 

(N=8) (N=19) (N=0) (N=0) (N=0) 

C3.4.2 Teachers are required to be innovative when 

using the tablet. 

(N=5) (N=20) (N=1) (N=1) (N=0) 

C3.5.1 There are an inadequate number of teachers at 

schools to teach learners using the tablets. 

(N=10) (N=14) (N=0) (N=3) (N=0) 

C3.5.2 Unskilled teachers require training to enhance 

teaching and learning at schools using tablets. 

(N=13) (N=12) (N=1) (N=1) (N=0) 
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Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

C3.5.3 Teachers’ professional development is 

important to accelerate the use of tablets at schools. 

(N=10) (N=17) (N=0) (N=0) (N=0) 

 

The results in Table 5.10 are discussed in sections 5.3.3.1 to 5.3.3.3 where tables are segmented 

per factor, and a data analysis is presented. 

Three themes were generated to present the System component; these themes were then used 

to develop the network diagrams. Section 2.2.2 elaborated on how the themes, network 

diagrams and codes were formulated in this study. Three network diagrams, namely, Mobile 

device attribute theme, Mobile technologies essential theme, and Digital platform requisite 

theme, as well as codes were developed using the Atlas.ti tool, as discussed in section 5.2.2. 

This section will present and analyse the data connected to the three themes. Figure 5.9 presents 

the mobile device attributes theme, Figure 5.11 presents the mobile technology essential theme, 

and Figure 5.13 presents the digital platform requisite with the intention of assessing factors of 

the system component that may influence the use of mobile technologies in rural schools. The 

following present the relations that connect the questionnaire to data analysis:  

• Mobile device attribute theme links to -> C1. Features of the device;  

• Mobile technologies essential theme links to -> C2. Users expectations; and  

• Digital platform requisite theme links to -> C3. Digital skills. 

 

5.3.3.1 Response on System component — Mobile device attribute theme 

Literature evidence: The use of mobile technologies including technologies at schools is 

beneficial to teachers not only in teaching and learning, but also for administration work 

because it saves time when planning, sharing documents, storing learners’ data and developing 

training skills (Becta, 2010). Figure 5.9 presents the network diagram Mobile device attributes 

and codes. The codes are presented in a ♦ diamond in the network diagram. The UX involves 

the characteristics of the system, which includes functionality, the complexity of the system, 

its purpose and usability (Hassenzahl & Tractinsky, 2006). As the users interact with the system 

(technologies) they need to be satisfied with the system, their perception about the system 

includes how good the results of the system are (efficiency), how fast the system is 

(effectiveness), how good it feels to use (satisfaction), and the quality of the system 
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(Kuniavsky, 2010). Pragmatic and hedonic qualities fulfil the human needs when interacting 

with the system (Hassenzahl, 2008). Bidin and Ziden (2013) identified factors such as usability, 

effectively, flexible, pragmatic, hedonic as factors that may have an influence when a teacher 

interacts with the technologies. As presented in Table 5.2 in section 5.2.2, factors such as 

usability, hedonic and aesthetic, and functionality form the Mobile device attributes theme.  

 

Figure 5.9: Network diagram — Mobile device attributes theme and codes 

The data presented in the tables in this section reflects the responses from the teachers regarding 

the System component under the theme: Mobile device attribute theme. In this section the 

factors are segmented into different tables (Table 5.11-Table 5.13) related to the system 

component Mobile device attribute theme, with the aim to present data per factor in the 

discussion of the questionnaire results. 
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Table 5.11: System Component — Factor Usability 

Subcomponents 

(Factors) 

Codes linked to: Mobile device 

attribute theme 

Teachers’ feedback 

C1.1 Usability Effectiveness, reduction of paper 

work, ease of use, easy to apply 

teaching 

“Makes teaching effective”. “Makes 

lesson to go quick all the time.” 

“Making teaching easy to present 

subject professionally to learners.” 

“I’m able to google and research.” 

“The easier the tablet, the more 

efficiently they can be used.” “Easy for 

my task to be done” 

 

Table 5.11 presents the factor Usability, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers approximately eighty-five percent (85%) (->) either strongly agreed (10) or agreed 

(13) that they find the use of technologies efficient. Ninety-six percent (96%) (->) either 

strongly agreed (8) or agreed (18) that they expect the mobile technologies to be easy to use. 

Eighty-one percent (81%) (->) either strongly agreed (7) or agreed (15) that it is easy for them 

to navigate to the certain functions using the technologies. Seventy percent (70%) (->) either 

strongly agreed (3) or agreed (16) that errors encountered in the technologies have an impact 

on the use of the technologies at school.  

Teachers’ feedback: “The easier the tablet, the more efficiently they can be used.” The 

teacher’s feedback indicated that teachers agreed that they find the technologies to be easy to 

use, which makes teaching effective. For example, Teacher-27 indicated that mobile 

technology “[m]akes teaching effective” and “making teaching easy to present subject 

professionally to learners”.  Teachers expect the technologies to be easy to use and that errors 

encountered do disturb their experiences. The results align with the literature review, 

specifically with work done by Chan and Johansson (2016) who argue that characteristics such 

as effectiveness and the ease of use of the system should be considered. The usability of the 

system (technologies) can be influenced by the errors encountered (Bevan, 2009). 

From the results it can be concluded that the factor Usability does have an influence on the use 

of mobile technologies at schools in resource constrained environments. 



 

  

Page 127 of 220 

 

Table 5.12: System Component — Factors Hedonic and Aesthetic 

Subcomponents 

(Factors) 

Codes  linked to: Mobile device 

attribute theme 

Teachers’ feedback 

C1.2 Hedonic and 

Aesthetic 

Pleasing and appealing features, 

enhances and transforms teaching, 

enjoyment of the tablets 

“The appearance and features 

influences the use of technology.” 

“They should be attractive to use.” 

“Visualization and appearance enrich 

experience.” “It improves my approach 

or method of teaching.” “They have 

more Apps that enhance learners to 

learn.” “I enjoy using it.” “Makes 

teaching to be fun as well.”  

 

Table 5.12 presents the factors Hedonic and Aesthetic, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.10, out of 

twenty-seven teachers approximately eighty-one percent (81%) (->) either strongly agreed (4) 

or agreed (18) that the visual attributes of the technologies do have an influence on the user 

experience of the teachers. Seventy-seven percent (77%) (->) either strongly agreed (8) or 

agreed (13) that the features of the technologies motivate them in their teaching. Seventy 

percent (70%) (->) either strongly agreed (4) or agreed (15) that they perceive the technologies 

as pleasing to use. Eighty-five percent (85%) (->) either strongly agreed (9) or agreed (14) that 

the technologies have proper visualisation and that they are attractive to use.  

Teachers’ feedback: Teacher-14 indicated that the appearance influences their use of the 

technology: “the appearance and features influences the use of technology”. Teacher-25 

agreed with Teacher-14 and said that “visualization and appearance enrich the experience”. 

Based on the results, teachers are motivated by the visualisation of the technologies, the 

features of the technologies make them enjoyable for the teachers to use. According to Gentner 

et al. (2013), the system (technologies) is perceived through pleasure achieved from the 

attributes of the system, which evokes the cognitive response of the user when engaging with 

the system. As a result, it is evident that the factor Hedonic and Aesthetic does have an 

influence on the use of mobile technologies at schools in resource constrained environments. 
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Table 5.13: System Component — Factor Functionality 

Subcomponent 

(Factors) 

Codes linked to: Mobile device 

attribute theme 

Teachers’ feedback 

C1.3 Functionality Navigate easily, Tablet accessible 

easily, Apps not matching learning 

content, Error handling  

 “All Apps are clear and easily 

accessible.” “Im very satisfied with the 

functions of the tablets.” “Is easy to 

navigate and get used to functioning of 

the tablet.”  “Not many relevant Apps 

for all the subjects.” “Content should 

match with the syllabus.” “Most of the 

errors are making it difficult for me to 

enjoy the use of the tablets.” 

 

Table 5.13 presents the factor Functionality, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers about seventy-seven percent (77%) (->) either strongly agreed (8) or agreed (13) that 

the functionality of the technologies enables teachers to navigate without challenges. Eighty-

five percent (85%) (->) either strongly agreed (7) or agreed (16) that they are satisfied with the 

functionalities of the technologies they use. Seventy percent (70%) (->) either strongly agreed 

(6) or agreed (13) that functionalities are supposed to be easily accessible. 

Teachers’ feedback:  The majority of teachers concurred that they were not experiencing 

challenges with navigating the features of the technologies, and that they were satisfied with 

the functionalities. For example, Teacher-7 indicated: “Im very satisfied with the functions of 

the tablets.” Teacher-16 indicated that: “All Apps are clear and easily accessible.” In the 

literature review, Bidin and Ziden (2013) stated that the functionality of the mobile technology 

should allow the user to use it without any constraints, regardless of where the interaction is 

taking place. However, a few concerns were expressed by the teachers, which will be discussed 

in section 5.4. Based on the results, it can be concluded that the factor Functionality does have 

an influence on the use of mobile technologies at schools in resource constrained environments. 
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The data presented in this section are summarised in Figure 5.10.   

 

Figure 5.10: System component outcome (1) 

Teachers found the technologies to be effective and easy to use, which made teaching easier. 

Lessons were easy to present to the learners and the technologies reduced paperwork. Teachers 

enjoyed using the technologies, and found the visual attributes and features attractive, 

user-friendly, and that they enhanced education. Teachers also expressed their frustrations and 

challenges about functionalities and Apps that were difficult to use, the errors encountered on 

the technologies, and the irrelevant Apps that do not match the learning content. The following 

section focusses on the second part of the data analysis for the System component. 

5.3.3.2 Response on System component — Mobile technology essentials theme 

Literature evidence: In section 3.3.3 privacy, flexibility, control and ownership were 

identified as factors influencing the use of mobile technologies at school (Bidin and Ziden, 

2013). For a system to deliver a positive UX, system aspects such as credibility, valuable and 

desirable should be considered (Morville, 2004) as they may influence the UX of teachers when 

using the technologies as indicated in section 2.2.3.1.1. Therefore, factors such as Control and 
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Ownership, Flexibility, Credibility, Valuable and Desirable form the Mobile technologies 

essentials theme illustrated in Figure 5.11.  

 

 

Figure 5.11: Network diagram — Mobile technologies essentials theme and codes 

The data presented in tables in this section represents the responses from the teachers, in 

relation to the System component under the theme: Mobile technologies essentials theme. In 

this section the factors are segmented into different tables (Table 5.14 - Table 5.18) related to 

system component Mobile technologies essentials theme, with the aim of presenting data per 

factor in the discussion of the questionnaire results.  
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Table 5.14: System Component — Factor Control and Ownership 

Subcomponents 

(Factors) 

Codes linked to: Mobile 

technologies essential 

theme 

Teachers’ feedback 

C2.1 Control and 

Ownership 

Teacher requires privacy, 

confidentiality purpose, no 

need for privacy 

“Ownership makes it possible for your 

information to be safe and protected.” 

“Some of the documents are 

confidentially.” “I don’t feel safe to 

share it with other teachers.” “Password 

should be known by the user only; 

information is confidential.”  

 

Table 5.14 presents the factor Control and Ownership, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.10, out of 

twenty-seven teachers about eighty-nine percent (89%) (->) either strongly agreed (9) or agreed 

(15) that having control and ownership motivates the teachers to navigate the technologies 

freely. Seventy-seven percent (77%) (->) either strongly agreed (6) or agreed (15) that 

administration functionalities require confidentiality. Eighty-nine percent (89%) (->) either 

strongly agreed (12) or agreed (12) that the teacher’s work loaded onto the technologies needs 

to be protected.  

Teachers’ feedback: The results show that teachers feel that ownership on the tablets is 

important. For example, Teacher-17 said that “[o]wnership makes it possible for your 

information to be safe and protected” and Teacher-2 felt that their “information is 

confidential”. Teachers feel that ownership motivates them to use the technologies freely, and 

they do agree that their information is confidential and needs to be protected. According to 

Bidin and Ziden (2013), having control over the device is important for the user. Based on the 

results it is evident that the factor Control and Ownership does have an influence on the use 

of mobile technologies at schools in resource constrained environments. 
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Table 5.15: System Component — Factor Flexibility 

Subcomponents 

(Factors) 

Codes linked to: Mobile 

technologies essential 

theme 

Teachers’ feedback 

C2.2 Flexibility  Portability, flexible to work 

everywhere, battery life-span 

“Portable tablet can be used in or 

outside the classroom.” “Works 

everywhere doesn’t keep the teacher at 

hostage.” “The teacher is able to move 

around checking learners’ activities and 

engaging with them.” “We have a 

shortage of USB cables, it’s very 

difficult to charge.” “Other tablets 

become flat in the middle of the 

lesson.” 

 

Table 5.15 presents the factor Flexibility, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers about ninety-six percent (96%) (->) either strongly agreed (10) or agreed (16) that the 

flexibility of the technologies gives them the ability to work anywhere. Eighty-nine percent 

(89%) (->) either strongly agreed (8) or agreed (16) that flexibility in the technologies 

motivates them in their teaching since they are not limited in movement.  Seventy-seven 

percent (77%) (->) either strongly agreed (11) or agreed (10) that the technologies they are 

using at school enable them to move around while teaching.  

Teachers’ feedback:  Teachers do agree that the technologies give them freedom to teach while 

moving around. For example, Teacher-4 said that “portable tablet can be used in or outside 

the classroom”, Teacher-7 reported that the technology “works everywhere doesn’t keep the 

teacher at hostage” and Teacher-20 explained that teachers are “able to move around checking 

learner’s activities and engaging with them”. The freedom to teach while moving around 

motivates teachers in their teaching as they can reach out to learners and assist them with their 

activities. The findings agree with Brown and Mbati’s (2015) claim that flexibility gives users 

freedom to work anywhere, which motivates the user as there are no limitations. However, 

there were a few concerns that were expressed by the teachers, which will be discussed in 
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section 5.4. Based on the results it is evident that the factor Flexibility does have an influence 

on the use of mobile technologies at schools in resource constrained environments. 

Table 5.16: System Component — Factor Credibility 

Subcomponents 

(Factors) 

Codes linked to: Mobile 

technologies essential 

theme 

Teachers’ feedback 

C2.3 Credibility   Reliability of the tablets, 

monitoring of tablets, 

information protection, 

self-monitoring tool 

“Results produced by tablets must be 

valid.” “Tablets should be monitored.” 

“To ensure that they are only used for 

educational purpose.” “Reliability is 

very important.” “The tablets needs 

self-monitoring tool.” 

 

Table 5.16 presents the factor Credibility, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers one hundred percent (100%) (->) either strongly agreed (12) or agreed (15) that the 

technologies should be reliable. Eighty-nine percent (89%) (->) either strongly agreed (10) or 

agreed (14) that the technologies should be monitored to ensure that they are used for teaching 

and learning purposes. One hundred percent (100%) (->) either strongly agreed (11) or agreed 

(16) that the technologies need to work constantly.  

Teachers’ feedback: Teachers want the mobile technologies to be reliable, and to operate 

constantly. This aligns with the findings of the literature review. Morville (2004) argued that 

the credibility of the system is important in the experience of the user. Comments from the 

teachers confirm Morville’s (2004) statement. For example, Teacher-23 said that “results 

produced by the tablets must be valid”, Teacher-16 felt that “tablets should be monitored, to 

ensure that they are only used for educational purposes”. Based on the feedback it can be 

concluded that the factor Credibility does have an influence on the use of mobile technologies 

at schools in resource constrained environments. 
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Table 5.17: System Component — Factor Valuable 

Subcomponents 

(Factors) 

Codes linked to: Mobile 

technologies essential 

theme 

Teachers’ feedback 

C2.4 Valuable   Tablets adding value, 

Encourages learning and 

teaching, useful in teaching 

“Tablets add value to my lessons, they 

are valuable.” “Found using tablet more 

helpful and very informative.” “They 

encourage learners to learn and improve 

their progress.” “The tablets are useful 

in teaching and learning.” “It will 

increase the pass rate of the learners.” 

 

Table 5.17 presents the factor Valuable, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers about eighty-nine percent (89%) (->) either strongly agreed (12) or agreed (12) that 

the use of technologies adds value to teaching and learning. Seventy-four percent (74%) (->) 

either strongly agreed (9) or agreed (11) that technologies are a helpful tool in teaching and 

learning. Ninety-two percent (92%) (->) either strongly agreed (13) or agreed (12) that the use 

of technologies does add value to South Africa’s education system.  

Teachers’ feedback: Teachers found the technologies to be useful, adding value to teaching 

and learning (Teacher-9: “tablets add value to my lesson, they are valuable”), and to the South 

African education system by helping improve the pass rate of the learners. For example, 

Teacher-14 claimed that “they encourage learners to learn and improve their progress”. This 

aligns with the findings of the literature review. Morville (2004) argued that teachers will find 

the system (mobile technologies) valuable because it meets the needs of the user. Based on the 

feedback, it is evident that the factor Value does have an influence on the use of mobile 

technologies at schools in resource constrained environments. 
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Table 5.18: System Component — Factor Desirable 

Subcomponents 

(Factors) 

Codes linked to: Mobile 

technologies essential 

theme 

Teachers’ feedback 

C2.5 Desirable Attractive to use, Motivating 

teachers and learners, Makes 

learning interesting 

“If its attractive to use, they'll be 

enjoyable to use them.” Tablets are 

motivating especially to learners.” 

“Tablets should always be pleasing to 

work with.” “They are very helpful and 

make learning interesting.”  

 

Table 5.18 presents the factor Desirable, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers about eighty-nine percent (89%) (->) either strongly agreed (9) or agreed (15) that the 

technologies should be pleasing to interact with. Ten teachers strongly agreed and thirteen 

agreed that the aspects of the technologies should be appealing.  Eighty-five percent (85%) (-

>) either strongly agreed (10) or agreed (14) that the technologies they are using motivate them.  

Teachers’ feedback: Teachers enjoy working with a pleasing system (technologies). 

Teacher-14 supported this by saying “[i]f its attractive to use, they'll be enjoyable to use them” 

and they want the technologies to be appealing to work with because this motivates them. This 

aligns with the findings in the literature review. Morville (2004) emphasised that an attractive 

system motivates the user. Based on the results it can be concluded that the factor Desirable 

does have an influence on the use of mobile technologies at schools in resource constrained 

environments. 

The data presented in this section are summarised in Figure 5.12   
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Figure 5.12: System components outcome (2) 

Teachers indicated that privacy in the technologies is crucial, they want passwords on the 

technologies to be able to hide their confidential information, which includes their 

administration and research work. Flexibility of the technologies is important for the teachers; 

they want to move freely when teaching. They have issues with the short life-span of the 

batteries. They expect the batteries to last longer because they do not want to disrupt a lesson 

to charge the technologies.  

Teachers expect their information to be reliably protected. They expect the technologies to 

have a self-monitoring tool to ensure that they are only used for teaching and learning purposes. 

Teachers believe that the technologies add value to the education system and they expect to 

find them pleasing to work with.  

The following section focusses on the data analysis for the third part of the System components. 
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5.3.3.3 Response on System component – Digital platform requisite theme 

Literature evidence: The world revolves around technology, therefore technological skills are 

essential (Mbebe, 2017). Hlagala (2015) stated that mobile technologies require the user to 

have technological skills such as critical thinking and problem-solving skills (section 3.3.4). 

Payton and Hauge (2010) recommended that users have technological skills such as creativity, 

which brings innovation to learning and critical thinking (section 3.3.4). There is a necessity 

for qualified teachers to be able to use the mobile technologies in teaching and learning 

(Mabila, 2017). Factors such as Technological skills, Problem solving, Creativity, Critical 

thinking and qualified teachers form the Digital platform requisite theme.  

 

Figure 5.13: Network diagram — Digital platform requisite theme and codes 

The data presented in the tables in this section represent the responses from the teachers in 

relation to the System component under the Digital platform requisite theme. In this section 

the factors are segmented into different tables (Table 5.19 - Table 5.23) related to system 

component Digital platform requisite theme, with the aim of presenting data per factor in the 

discussion of the questionnaire results.  
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Table 5.19: System Component — Factor Technological skills 

Subcomponents 

(Factors) 

Codes linked to: Digital 

platform theme 

Teachers’ feedback 

C3.1 

Technological 

skills 

Technical skills “4th Industrial revolution technology is on 

the way, more training for all the teachers 

is required.” “Teachers must be free and 

have no fear of technology.” “They should 

know the basic principle of using the 

tablet.” “If I have a technical problem I 

should log a call for it.” “Any technical 

issues must be referred.” 

 

Table 5.19 presents the factor Technological skills, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.10, out of 

twenty-seven teachers approximately ninety-six percent (96%) (->) either strongly agreed (10) 

or agreed (16) that teachers should know how to operate the technologies for teaching and 

learning purposes. One hundred percent (100%) (->) either strongly agreed (11) or agreed (16) 

that the issue of technophobia needs to be addressed. Ninety-two percent (92%) (->) either 

strongly agreed (16) or agreed (9) that teachers need to know how to operate the technologies 

for administration and research purposes.  

Teachers’ feedback: Teachers agreed that technological skills are required to operate the 

technologies in their teaching, administration and research activities. This aligned with the 

findings in the literature review. Mbebe (2017) argued that to be relevant to the current 

generation, the world of technology and technological skills are essential. Teachers in resource 

constrained environments are eager to use technologies in the classrooms for teaching and 

learning, but they lack technological skills (Botha & Herselman, 2016). Teacher-4 agrees with 

Botha and Herselman’s (2016) statement saying that “4th Industrial revolution technology is 

on the way, more training for all the teachers is required”. Based on the results, it can be 

concluded that the factor Technological skills does have an influence on the use of mobile 

technologies at schools in resource constrained environments. 
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Table 5.20: System Component — Factor Critical thinking 

Subcomponents 

(Factors) 

Codes linked to: Digital 

platform theme 

Teachers’ feedback 

C3.2 Critical 

thinking  

Innovative learning “Critical thinking is required.” “Expected to 

transfer skills to the learners.” “Teaching is 

transfer of skills, therefore it is expected.”  

 

Table 5.20 presents the factor Critical thinking, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.10, out of 

twenty-seven teachers about ninety-two percent (92%) (->) either strongly agreed (12) or 

agreed (13) that teachers need critical thinking skills to use the technologies. One hundred 

percent (100%) (->) either strongly agreed (17) or agreed (10) that teachers are expected to 

understand how the technologies operate. Ninety-six percent (96%) (->) either strongly agreed 

(12) or agreed (14) that teachers are expected to transfer the technologies skills to learners.  

Teachers’ feedback: Teacher-24 agreed that “[c]ritical thinking is required”. Teachers agree 

that they require critical thinking skills, and that they should be able to transfer technological 

skills to learners. This aligns with the findings in the literature review. According to Mabila, 

Herselman and Van Biljon, 2016 (2016), teachers are required to assist learners with becoming 

competent in the use of technology and are expected to transfer skills such as critical thinking 

skills to learners. Based on the results, it is evident that the factor Critical thinking does have 

an influence on the use of mobile technologies at schools in resource constrained environments. 

Table 5.21: System Component — Factor Problem solving 

Subcomponents 

(Factors) 

Codes linked to: Digital 

platform theme 

Teachers’ feedback 

C3.3 Problem 

solving  

Providing solutions to 

learning, Technical solutions 

“Teachers need skills to learn to work on 

technical tasks in teaching.” “Problem 

solving skills in maths, to add etc.” 

“Teachers need training not 

problem-solving skills.” “Teachers are not 

technician.” “CSIR and the university 

should fix it.” “They must be given 

technician contacts.” 
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Table 5.21 presents the factor Problem solving, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.10, out of 

twenty-seven teachers about seventy-eight percent (78%) (->) either strongly agreed (9) or 

agreed (12) that they should have problem-solving skills in order to use the technologies. 

Seventy-five percent (75%) either strongly agreed (10) or agreed (10) that teachers should have 

solutions if the technologies become dysfunctional. Fifty-six percent (56%) (->) disagreed (15) 

that they should have problem-solving skills to work on technical tasks in teaching.  

Teachers’ feedback: The findings align with the literature review. Hlagala (2015) argued that 

mobile technologies skills comprise demanding skills such as problem-solving skills, and 

teachers are expected to have problem-solving skills (Mabila, Herselman & Van Biljon, 2016). 

Although teachers agreed that problem-solving skills are a necessity, they had a different 

opinion on who should provide technical solutions for the technologies. Teacher-9 was of the 

strong opinion that “[t]eachers are not technicians” and Teacher-6 suggested that “[t]hey 

must be given technician contacts” in case they encounter technical glitches.  Based on the 

feedback it is evident that the factor Problem solving is a requirement but does not have an 

influence on the technical aspects of the technologies, as teachers felt other departments should 

handle the technical issues. 

Table 5.22: System Component — Factor Creativity 

Subcomponents 

(Factors) 

Codes linked to: Digital 

platform theme 

Teachers’ feedback 

C3.4 Creativity Innovative learning “Teachers must be creative when using 

tablets.” “Required to think creative in 

order to apply knowledge.” “They should 

be creative and have innovative solutions.” 

 

Table 5.22 presents the factor Creativity, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.10, out of twenty-seven 

teachers one hundred percent (100%) (->) either strongly agreed (8) or agreed (19) that creative 

skills are required to apply knowledge when using technologies. Ninety-two percent (92%)       

(->) either strongly agreed (5) or agreed (20) that teachers need to be innovative when using 

the technologies.  
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Teachers’ feedback: According to Payton and Hauge (2010), technological skills such as 

creativity enable one to think creatively and innovatively about technology. Teacher-19 agreed 

with Payton and Hauge’s (2010) claim, saying that “[t]eachers must be creative when using 

tablets”. Teacher-15 also agreed that teachers are “[r]equired to think creative in order to 

apply knowledge”, while Teacher-7 took this further and indicated that instead of just being 

creative teachers should also have “[i]nnovative solutions”. Based on the feedback it can be 

concluded that the factor Creativity does have an influence on the use of mobile technologies 

at schools in resource constrained environments. 

Table 5.23: System Component — Factor Qualified teachers 

Subcomponents 

(Factors) 

Codes linked to: Digital 

platform theme 

Teachers’ feedback 

C3.5 Qualified 

teachers 

Sufficient trained teachers, 

Insufficient skilled resources, 

Skills requirements, Unskilled 

teachers 

“Teachers require training; development is 

important to accelerate the use of tablets.” 

“Few educators trained.” “Inadequate 

number of teachers to teach learners using 

tablets.” “Many unskilled teachers.” 

“Without knowledge or skills you cannot 

deliver an effective lesson.” 

 

Table 5.23 presents the factor Qualified teachers, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.10, out of 

twenty-seven teachers approximately eighty-nine percent (89%) (->) either strongly agreed 

(10) or agreed (14) that there are not enough teachers to teach learners using technologies. 

Ninety-two percent (92%) (->) either strongly agreed (13) or agreed (12) that teachers require 

training to use technologies in teaching and learning at school.  One hundred percent (100%) 

(->) either strongly agreed (10) or agreed (17) that teachers’ professional development is 

important to accelerate the use of technologies at schools.  

Teachers’ feedback: Teacher-1 said that “[d]evelopment is important to accelerate the use of 

tablets”. The results align with the findings in the literature review. According to Mabila 

(2017), there is a shortage of qualified and experienced teachers trained to conduct teaching 

using technology. South Africa’s education system faces challenges in developing skilled and 

qualified teachers (Chisholm, 2011). Teacher-13 agreed with Chisholm’s (2011) statement 
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saying that there are “[m]any unskilled teachers”. Based on the feedback it can be concluded 

that the factor Qualified teachers does have an influence on the use of mobile technologies at 

schools in resource constrained environments. 

The data presented in this section are summarised in Figure 5.14.   

 

 

Figure 5.14: System component outcome (3) 

Teachers need to have the technological skills for administration and research purposes. Issues 

of technophobia need to be addressed, and most teachers acknowledged that they do know how 

to operate the technologies. Critical thinking and creative skills are necessary and will assist 

with transferring skills to the learners. It is also clear that a level of innovative skill is also 

necessary when using mobile technologies. Although problem-solving skills are good to have 

in teaching, teachers felt that these are not a necessity when it comes to resolving technical 
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issues. Teachers expect the ICT personnel or support team to take care of any technical glitches 

experienced with the technologies and do not think teachers need to have the problem-solving 

skills to resolve technical problems. There is an inadequate number of teachers who are 

qualified to use the technologies at schools. More skilled teachers are required.  

The following section focusses on the data analysis for the Context component. 

5.3.4 Context component: School 

This section focusses on the Context component, which is presented in the questionnaire in 

Section D as highlighted in section 5.3.1. Table 5.24 shows the responses from the teachers 

indicating the factors that may have an influence on their user experience when using the 

mobile technologies at schools in resource constrained environments. These factors 

specifically concern the Context component. The first column shows the factors’ 

characteristics interconnected with the subcomponents which were used to compile the 

questionnaire. The next four columns show the responses from the teachers, indicating whether 

they agreed or disagreed that the factors may have an influence on their user experience when 

using the mobile technologies at schools. The value of N represents the number of teachers, 

who either agreed or disagreed with the identified components and factors.  The highest number 

of responses represents the majority of the teachers’ feedback or responses.  

Table 5.24: Summary of the teachers’ feedback on Context component and factors 

Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

D1.1.1. The environment where the teaching and 

learning takes place might have an influence on the 

teachers’ experience of using the tablets. 

(N=12) (N=10) (N=3) (N=1) (N=1) 

D1.1.2 Availability of technology support is 

important in resource constrained environments 

(rural schools). 

(N=17) (N=8) (N=1) (N=1) (N=0) 

D1.1.3 We do not experience any problems when 

using the tablets in our school. 

(N=2) (N=3) (N=2) (N=15) (N=5) 

D1.1.4 Poor environment may result in poor 

experience when using tablets at schools. 

(N=9) (N=10) (N=1) (N=6) (N=1) 

D1.1.5 The environment where teaching and 

learning is happening is important. 

(N=15) (N=10) (N=1) (N=1) (N=0) 

D1.2.1 The opinion of other teachers on how their 

colleagues (teachers) should operate the tablets 

may influence the experience of the teacher. 

(N=4) (N=15) (N=6) (N=1) (N=1) 
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Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

D1.2.2 I operate the tablet freely without the 

intervention of my colleagues. 

(N=7) (N=15) (N=2) (N=2) (N=1) 

D1.2.3 The instructions from school governing 

body or principal on how the tablets should be used 

by the teachers may influence the teacher’s 

experience of using the tablet. 

(N=9) (N=11) (N=3) (N=4) (N=0) 

D1.2.4 The beliefs of other teachers about the 

tablets do not influence my experience with the 

tablet. 

(N=10) (N=12) (N=2) (N=2) (N=1) 

D1.2.5 Our school culture does influence the use of 

tablets in teaching and learning in my school. 

(N=7) (N=12) (N=4) (N=4) (N=0) 

D1.3.1 Multitasking when using a tablet may affect 

the concentration of the teachers. 

(N=2) (N=8) (N=1) (N=14) (N=2) 

D1.3.2 Lack of educational resources such as 

instructions on how to perform a task using a tablet, 

may influence the teachers’ experience. 

(N=8) (N=13) (N=1) (N=5) (N=0) 

D1.3.3 The focus of the teacher when giving tasks 

using the tablet is important. 

(N=9) (N=17) (N=0) (N=1) (N=0) 

D1.4.1 The availability of Information 

Communication Technology (ICT) services at 

schools is important when using tablets. 

(N=11) (N=15) (N=1) (N=0) (N=0) 

D1.4.2 Teachers at my school are able to connect 

to the Internet anytime using the tablets. 

(N=4) (N=10) (N=2) (N=8) (N=3) 

D1.4.3 The tablets operate well at our schools. (N=6) (N=18) (N=1) (N=1) (N=1) 

D1.4.4 Availability of network coverage at schools 

is important when using the tablets. 

(N=13) (N=12) (N=1) (N=1) (N=0) 

D2.1.1 The lack of policy implementation may 

have an influence on the use of tablets 

(technologies) at schools. 

(N=7) (N=13) (N=1) (N=3) (N=3) 

D2.1.2 There are proper policies that govern the 

use of tablets at our school. 

(N=5) (N=14) (N=3) (N=3) (N=2) 

D2.1.3 Improper implementation of the 

Information Communication Technology (ICT) 

frameworks may have an impact on the adoption of 

mobile technologies at schools. 

(N=11) (N=13) (N=1) (N=1) (N=1) 

D2.2.1 The skills of teachers in ICT are important 

to bring transformation and use of tablets at 

schools. 

(N=11) (N=13) (N=0) (N=2) (N=1) 

D2.2.2 We have enough trained teachers to support 

teaching and learning using tablets in my school. 

(N=6) (N=11) (N=2) (N=6) (N=2) 

D2.2.3 Training is required to ensure the adoption 

and implementation of tablets at schools. 

(N=9) (N=17) (N=0) (N=1) (N=0) 

D2.2.4 Teacher’s readiness to adopt the use of 

tablets at school may influence the use of tablets at 

schools. 

(N=10) (N=15) (N=2) (N=0) (N=0) 
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Factors (characteristics) that may have an 

influence on the UX for teachers   

Strongly 

Agree 

 

Agree 

 

Not 

Sure 

 

Disagree 

 

Strongly 

Disagree 

 

D2.2.5 Teacher’s competence in ICT skills is 

imperative when using tablets for teaching and 

learning. 

(N=6) (N=20) (N=1) (N=0) (N=0) 

 

The data analysis and results presented in Table 5.24 are discussed in sections 5.3.4.1 and 

5.3.4.2, where tables are segmented per factor. For the purposes of analysis it must be noted 

that two themes were generated to present the Context component data. These are the themes 

that were used to develop the network diagrams. Section 2.2.2 discussed how the themes, 

network diagrams and codes were formulated in this study. Two network diagrams, 

Environmental settings theme and Digital literate and policies theme and their codes were 

developed using the Atlas.ti tool, as discussed in section 5.2.2. This section will present and 

analyse the data of the two themes. Figure 5.15 presents the Environmental settings theme and 

Figure 5.17 presents the Digital literate and policies theme with the intention of assessing the 

factors of the Context component that may influence the use of mobile technologies in rural 

schools. To present the relations that connect the questionnaire to the data analysis the 

Environmental settings theme links to -> D1. Context and Digital literate and policies theme 

links to -> D2. ICT integration at schools. 

5.3.4.1 Response on Context component – Environmental settings theme 

Literature evidence: There is an assumption that the environment in which the interaction 

between the user (teacher) and the system (technologies) takes place is very important. Deegan 

and Rothwell (2010) emphasised that the deepest concern when the user interacts with the 

system is the context where the interaction is happening. It was stated in the literature review 

that the context where the interaction takes place is very important and may have an influence 

on the UX of the user. Jumisko-Pyykkö and Vainio (2010) identified different contexts of use, 

namely: physical, social, task and technical context (section 3.2.3). Factors such as physical 

context, social context, task context and technical context form the environmental setting 

theme.  
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Figure 5.15: Network diagram — Environmental settings theme and codes 

The data in the tables presented in this section represents the responses from the teachers in 

relation to the Context component under the theme: Environmental settings theme. In this 

section the factors are segmented into different tables (Table 5.25 - Table 5.28) related to the 

Context component: Environmental settings theme, with the aim of presenting data per factor 

in the discussion of the questionnaire results.  

 

Table 5.25: Context component — Factor Physical context 

Subcomponents 

(Factors) 

Codes linked to: 

Environmental settings 

theme 

Teachers’ feedback 

D1.1 Physical context Environmental learning, 

Availability of network, Needs 

for computer labs, 

Overcrowded class, Security 

concerns 

“Poor environment result in poor 

experience in using the tablets at 

schools.” “Environment should be 

well established for technology.” 

“Network is not enough.” “We don’t 

have rooms or labs to use the 
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Subcomponents 

(Factors) 

Codes linked to: 

Environmental settings 

theme 

Teachers’ feedback 

tablets.” “Overcrowding is a 

challenge.” “Crime is problem.” 

“The problem is our tablets were 

stolen.” 

 

Table 5.25 presents the factor Physical context, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.24, out of 

twenty-seven teachers about eight-one percent (81%) (->) either strongly agreed (12) or agreed 

(10) that the environment where learning and teaching using the technologies took place had 

an influence on the teachers’ experience. Seventy percent (70%) (->) either strongly agreed (9) 

or agreed (10) that poor environment may result in poor experience in the use of technologies 

at schools. Ninety-two percent (92%) (->) either strongly agreed (15) or agreed (10) that the 

environment where teaching and learning is happening is important.  

Teachers’ feedback: According to the results, there is evidence that environment is an 

important factor. Teacher-19 said that “[p]oor environment result in poor experience in using 

the tablets at schools”, and Teacher-26 added that “[e]nvironment should be well established 

for technology”. This aligned with the findings in the literature review. Mashapa (2013) argued 

that physical context has an influence on the UX. Ouma (2013) describes physical context as 

the constraints within the environment where the mobile technologies are operating. Other 

limitations include the weather and noise where the interaction occurs. There were other 

concerns that teachers raised in their comments, which will be discussed extensively in the data 

interpretation in section 5.4. Nonetheless, the feedback shows that the factor Physical context 

does have an influence on the use of mobile technologies at schools in resource constrained 

environments. 
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Table 5.26: Context component — Factor Social context 

Subcomponent 

(Factors) 

Codes linked to: 

Environmental settings 

theme 

Teachers’ feedback 

D1.2 Social context Involvement of stakeholders, 

Social factors, school culture 

“The opinion and instructions from 

all stake holders’ influence teachers 

experience.” “Their opinions may 

affect how we should work at 

school.” “Instructions must be done 

in a right way not to discourage 

teachers and learners.” “Beliefs of 

other teachers about the tablets 

influence my experience.” “School 

culture influences the use of tablets.”  

 

Table 5.26 presents the factor Social context, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.24, out of twenty-seven 

teachers about seventy percent (70%) (->) either strongly agreed (4) or agreed (15) that the 

opinion of others (colleagues) on how to use the technologies had an influence on their 

experiences. Seventy-four percent (74%) (->) either strongly agreed (9) or agreed (11) that 

instructions from the school governing body and/or principals on how the technologies should 

be used may influence their experience in the use of the technologies. Seventy percent (70%) 

(->) either strongly agreed (7) or agreed (12) that the culture of their schools does have an 

influence on the use of technologies.  

Teachers’ feedback: The teacher’s feedback aligned with Arhippainen’s (2009) study that 

showed that the presence of other people and their opinions during the interaction has an impact 

on how the user responds to the system and can influence the UX. For example, Teacher-19 

indicated that “[t]he opinion and instructions from all stakeholders’ influence teachers 

experience”. The involvement of school principals and/or the school governing body on the 

use of technologies, culture of the school and the attitude of the school towards the use of 

mobile technologies in teaching and learning has an impact on the UX (De Kock, 2017; Ouma, 

2013). Based on the feedback it can be concluded that the factor Social context does have an 

influence on the use of mobile technologies at schools in resource constrained environments. 



 

  

Page 149 of 220 

 

Table 5.27: Context component — Factor Task context 

Subcomponent 

(Factors) 

Codes linked to: 

Environmental settings 

theme 

Teachers’ feedback 

D1.3 Task context Tasks performance, 

multitasking, Tasks 

instructions 

“Many apps can be offered at once, 

one can assess and prepare lesson at 

ease.” “Instructions are important to 

for effectively using and assist not to 

waste time.” “Teachers trained to 

multitask” “teachers may not know 

how to do a task, which will lead to 

ineffective learning” “Teacher should 

be able to deal with multiple tasks.” 

 

Table 5.27 presents the factor Task context, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.24, out of twenty-seven 

teachers approximately fifty-nine (59%) (->) either disagreed (14) or strongly disagreed (2) 

that multitasking has an influence and may negatively affect concentration. Teachers believed 

that they are capable of multitasking, and do not think that the characteristic of Task context: 

Multitasking has an influence. Ninety-six percent (96%) (->) either strongly agreed (9) or 

agreed (17) that the focus of the teacher when giving tasks using the technologies is important.  

Teachers’ feedback:  According to Teacher-23, “[t]eacher should be able to deal with 

multiple tasks”.  The results show that Multitasking does not interrupt their tasks, as they are 

used to multitasking in their teaching. For example, Teacher-13 said that “teachers trained to 

multitask”. In the literature review Jumisko-Pyykkö and Vainio (2010) refer to other tasks that 

the user may be involved in, which in relation to the task of interacting with the mobile 

technologies, results in multitasking, interruption and task domain. The results show that the 

focus of the teacher when giving tasks using the technologies is important. This aligns with 

Ouma’s (2013) study, cited in the literature review, which argued that the focus is on the task 

that the user performs and the targeted goals involved when finishing the task. Based on the 

feedback it can be concluded that the characteristic of factor Task context: Multitasking does 

not have an influence on the use of mobile technologies at schools in resource constrained 

environments. 
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Table 5.28: Context component — Factor Technical and information context 

Subcomponent 

(Factors) 

Codes linked to: 

Environmental settings 

theme 

Teachers’ feedback 

D1.4 Technical and 

information context 

Issues with connectivity, 

Electricity issues, ICT services 

provision at school, 

Insufficient tablets, 

Maintenance service required, 

Needs for smart boards 

 

“Very difficult to connect to the 

internet, poor network.” “Some 

gadgets need other things, e.g. 

electricity.” “Sometimes there's no 

network, very difficult to connect to 

the internet.” “ICT must provide with 

service.” “There should be technician 

for tablets.” “Tablets are not enough 

at school.” “Sometimes it needs full 

maintenance.” “The school should 

also have smartboard.” 

 

Table 5.28 presents the factor Technical and information context, codes linked to the theme 

and teachers’ feedback. Based on the Likert scale’s summary feedback presented in Table 5.24, 

out of twenty-seven teachers approximately ninety-six percent (96%) (->) either strongly 

agreed (11) or agreed (15) that the availability of ICT services at schools using technologies is 

important. Ninety-two percent (92%) (->) either strongly agreed (13) or agreed (12) that the 

coverage of networks at schools using technologies is important. Eighty-nine percent (89%)   

(->) either strongly agreed (6) or agreed (18) that the technologies they have at their schools 

are operating well.  

Teachers’ feedback: The results show that teachers agreed that the availability of ICT 

resources had an impact, which aligns with the findings in the literature review. According to 

Ouma (2013), the school’s infrastructure including the availability of services, hardware, 

software and network at all times is vital, especially in the ICT environment as users rely on 

all the related factors. For example, Teacher-27 specified that “ICT must provide with service” 

and Teacher-22 asked for “… smartboards”. However, there were concerns that the 

technologies are not enough. Issues were raised concerning connectivity and technologies 
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maintenance, which will be discussed in section 5.4. Based on the feedback it can be concluded 

that the factor Technical and information context does have an influence on the use of mobile 

technologies at schools in resource constrained environments.  

The data presented in this section are summarised in Figure 5.16.   

 

Figure 5.16: Context component outcome (1) 

Teachers require a proper environment to deliver teaching and learning using the technologies, 

and they think computer labs should be provided. Poor connectivity at schools is the biggest 

challenge in all three of the provinces, as well as the large number of learners in each classroom. 

The involvement of principals, the school governing body and colleagues affects the experience 

of teachers. School culture was also identified as contributing to the use of technologies at 

schools. Teachers can multitask without influencing the use of mobile technologies, yet focus 

is very important when using the technologies. Teachers expressed their frustration with the 

inadequate technologies at school, and the lack of support from ICT with the overall ICT 

infrastructure. 

The following section focusses on the data analysis for the second part of the Context 

component. 



 

  

Page 152 of 220 

 

5.3.4.2 Response on Context component — Digital literate and policies theme  

Literature evidence: Although mobile technologies are not a primary tool used to conduct 

teaching and learning, they should be used to support (education) teaching and learning (Meyer 

& Gent, 2016). It is, therefore, important that educational policies be put in place where part 

of the implementation includes training for educators, and ICT adoption and integration at 

schools (Donohue & Bornman, 2014). If the use of technology is to be achieved in rural 

environments, teachers need to be trained and have the skills to be able to use the technologies 

in teaching and learning at schools. There is, however, a shortage of skilled teachers who can 

deliver teaching using technology (Mabila, 2017). Factors such as Policy Implementation and 

Training form the Digital literate and policies theme.  

 

Figure 5.17: Network diagram — Digital literate and policies theme and codes 

The data presented in the tables in this section represents the responses from the teachers in 

relation to the Context component under the theme: Digital literate and policies theme. In this 

section the factors are segmented into different tables (Table 5.29 - Table 5.30) related to 

Context component Digital literate and policies theme, with the aim of presenting data per 

factor in the discussion of the questionnaire results.  
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Table 5.29: Context component — Factor Policy implementation 

Subcomponents  

(Factors) 

Codes linked to: Digital 

literate and policies theme 

Teachers’ feedback 

D2.1 Policy 

implementation 

Policy for using tablets at schools “Improper implementation of ICT 

may influence adoption and usage 

of technology.” “Most people are 

not informed about such policies.” 

“Policy needs to be reviewed; they 

need to be amended.” “Some 

policies work against tablets.” 

 

Table 5.29 presents the factor Policy implementation, codes linked to the theme and teachers’ 

feedback. Based on the Likert scale’s summary feedback presented in Table 5.24, out of 

twenty-seven teachers approximately seventy-four percent (74%) (->) either strongly agreed 

(7) or agreed (13) that a lack of policies may influence the experience of the use of technologies 

at schools. Eighty-nine percent (89%) (->) either strongly agreed (11) or agreed (13) that 

improper implementation of ICT frameworks may influence the experience of the use of 

technologies in school.  

Teachers’ feedback: According to Donohue and Bornman (2014), most countries are failing 

to put educational policies into practice. Part of the implementation of these policies is the 

training of educators, and ICT adoption and integration at schools (Mamba & Isabirye, 2015). 

Teacher-12 agreed with Mamba and Isabirye (2015) saying that “[s]ome policies work against 

tablets”. Based on the feedback it can be concluded that the factor Policy implementation does 

have an influence on the use of mobile technologies at schools in resource constrained 

environments. 

Table 5.30: Context component — Factor Training  

Subcomponents 

(Factors) 

Codes linked to: Digital 

literate and policies theme 

Teachers’ feedback 

D2.2 Training  Training required, Proficiency in 

ICT, Knowledge gained, providing 

solutions to learning, Skill 

development needed, Skills transfer 

 “It must be introduced at the 

colleges or universities level so 

that when starting teaching they are 

already equipped with skills.” “in 



 

  

Page 154 of 220 

 

Subcomponents 

(Factors) 

Codes linked to: Digital 

literate and policies theme 

Teachers’ feedback 

to learners, teachers support and 

mentoring, Training facilities. 

order to use the gadgets more 

effectively.” “Teachers’ 

competence ICT skill is 

imperative” “Improving training 

facilities and ensuring and make 

sure there’s proper mentoring.”  

 

Table 5.30 presents the factor Training, codes linked to the theme and teachers’ feedback. 

Based on the Likert scale’s summary feedback presented in Table 5.24, out of twenty-seven 

teachers approximately eighty-nine percent (89%) (->) either strongly agreed (11) or agreed 

(13) that the skills of teachers in ICT are important. Ninety-six percent (96%) (->) either 

strongly agreed (9) or agreed (17) that training for teachers using the tablet is required. Ten 

(10) teachers strongly agreed and (15) agreed that the readiness of the teachers to use the 

technologies may have an influence. Ninety-six percent (96%) (->) either strongly agreed (6) 

or agreed (20) that the competence of the teachers in ICT is important for the use of the 

technologies in schools.  

Teachers’ feedback:  Training is required (“in order to use the gadgets more effectively”, 

Teacher-4). The results align with the literature review. Nkula and Krauss (2014) argued that 

the shortage of adequate skills in using technology at rural schools impacts the delivery of 

proper teaching and learning using the technologies. Teachers’ ICT skills and competence are 

imperative in ensuring the use of technologies in the classroom (Mabila, 2017). Teacher-17 

agrees with Mabila (2017) saying that training “[m]ust be introduced at the colleges or 

universities level so that when starting teaching they are already equipped with skills”.  Based 

on the feedback it can be concluded that the factor Training does have an influence on the use 

of mobile technologies at schools in resource constrained environments. 

The data presented in this section are summarised in Figure 5.18.  
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Figure 5.18: Context component outcome (2) 

Improper implementation of policies and frameworks do affect the adoption and use of 

technologies at schools. Most teachers agreed that there needs to be training to fast tract the 

use of technologies at schools, and that unskilled teachers may influence the use of technologies 

at schools. Teachers proposed training facilities, and some indicated that the training should 

begin at the training colleges or universities. In other words, training should be added as a 

module to the teachers’ training. The education department, school governing body and 

researchers should find solutions to problems associated with the use of the technologies at 

schools. 

The following section discusses the findings of the data analysed in this chapter, the teachers’ 

feedback is summarised, and possible solutions suggested by the teachers are outlined.  

 

5.4 Findings of the study  

The study made use of thematic data analysis, where themes and codes were compiled using a 

computer-based tool called Atlas.ti to analyse the collected data using functionalities such as 

memos, documents, codes, themes and network grouping. Network diagrams, generated using 

the tool, were presented, illustrating the links between the themes and codes extracted from the 

collected data. The network diagrams, the Likert scale data (grouped into components: User, 

System and Context) and the teachers’ responses (segmented per component, per factor) were 

used to analyse data as presented in sections 5.3.2 to 5.3.4. Table 5.31 summarises the analysed 

data, showing the teachers reflections. Section 5.4.1 presents the teachers’ proposed possible 

solutions and contributions to the study.
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Table 5.31: Teachers’ reflections  

Components Factors Reflection from the teachers  

B. User component 

     User 

B1.1 Needs • Teachers need the technologies to be easy to use  

• Teachers need the technologies to improve performance in teaching 

• Teachers need the technologies to increase efficiency 

B1.2 Perception • Teachers have a positive perception about the use of the technologies in schools 

• The technologies make teaching easy for teachers and increase efficiency 

• Technologies improve the IQ of the learners  

• Technologies bring confidence to teachers 

B1.3 Attitude • Teachers have a positive attitude towards the use the technologies 

• Teachers have a positive attitude towards the acceptance of technologies at schools 

• Teachers are ready and comfortable with the use of technologies 

• Some of the elderly teachers are still comfortable with the old method of teaching and learning 

B1.4 Experience  • The experience of the teacher is important in the use of technologies at school 

• Age should not be used to decide whether to use technologies at school 

• Gender does not influence the use of technologies in teaching and learning 

• Teachers are required to obtain skills to use the technologies in teaching and learning  

B1.5 Expectations • Teachers expect the mobile technologies to be user-friendly 

• Teachers expect the technologies to meet their expectations in teaching and learning 

• Teachers expect the technologies to reduce the workload 

• Teachers are satisfied with use of technologies at schools 
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Components Factors Reflection from the teachers  

C. System component: 

Mobile technology  

C1.1 Usability • The technologies at school increase effectiveness, making teaching easy to present to the learners.  

• The use of technologies reduced the use of paper at schools, making learning easier 

• Teachers and learners find it easy to use the technologies  

• Some teachers find it difficult to use the technologies 

C1.2 Hedonic and 

Aesthetic attributes 

• The appearance, visualisation and features of the technologies are important to the teachers 

• The technologies transform teaching, they have Apps that enhance learning  

• Teachers enjoy using the technologies   

C1.3 Functionality • The Apps on the technologies are easily accessible 

• It is easy to navigate through the functions of the technologies 

• Errors encountered on the technologies make it difficult for teachers to enjoy using the technologies 

• The Apps on the technologies do not match the learning content, some are not relevant  

C2.1 Control and 

Ownership 

• Teachers require privacy from the technologies 

• Teachers want to have individual passwords for confidentiality purposes 

• Teachers do not feel safe about sharing their technologies with their colleagues 

• A few of the teachers feel safe about sharing the technologies  

C2.2 Flexibility • Teachers expect the technologies to be flexible, enabling them to work anywhere 

• Teachers expect the technologies to allow them to send homework via WhatsApp, or instant messaging tools 

• Teachers require technologies to have a long battery life-span 

• Teachers want portable technologies to be able to carry the technology around 

C2.3 Credibility • Teachers expect the technologies to produce reliable information 

• Teachers require a self-monitoring tool 
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Components Factors Reflection from the teachers  

• Teachers want their information to be protected 

C2.4 Valuable • Teachers feel that the technologies are adding value to the education system 

• Teachers feel that technologies encourage them to teach  

• Technologies are useful in teaching 

C2.5 Desirable • Technologies should be attractive to use  

• Technologies are motivating, especially to learners 

• Technologies make learning interesting  

C3.1 Technological 

skills 

• Teachers feel that if the technologies can be used daily, it would be easy to navigate through 

• Teachers feel they need to have the technological skills to operate the technologies  

• Any technical problems with the technologies should be referred to a technologies support department 

C3.2 Critical thinking • Teachers think there is a need to have critical thinking skills to use the technologies 

• Teachers feel they need to be innovative to help learners grasp the concept 

C3.3 Problem solving  • Teachers think problem-solving skills are good to have but not a necessity to have when using technologies 

• Teachers expect the technologies to provide solutions to teaching 

• Teachers are not technicians, technical issues should be resolved by relevant personnel  

C3.4 Creativity • Teachers need to be creative when using the technologies 

C3.5 Qualified 

teachers 

• There is a shortage of skilled teachers using technologies in teaching and learning 

• Teachers require skills to have a good experience when using technologies at school 

D. Context: School D1.1 Physical context  • The environment where learning and teaching is taking place is very important 

• Poor environment will result in poor experience in using the technologies 

• The availability of networks at schools is important 
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Components Factors Reflection from the teachers  

• There is an issue with security, crime is a serious concern 

• Most classes are overcrowded making it difficult to conduct the lessons with learners 

• Teachers need to have computer labs, where they can use the technologies freely 

D1.2 Social context • The opinion and beliefs of others about the use of technologies influence the experience of the other teachers 

•  Involvement of stakeholders affects how the teachers should work 

• School culture influences the use of technologies 

• Principals, the school’s governing body, departments and researchers need to come together and come up 

with solutions for the use of technologies at schools 

D1.3 Task context • The focus of tasks does influence the use of the technologies 

• Teachers should perform tasks using the technologies 

• Teachers should be able to multitask while teaching, multitasking does not affect the use of technologies 

D1.4 Technical and 

information context  

• There are insufficient technologies to use at schools  

• Connectivity is the biggest challenge in the use of technologies 

• Technicians are required to service and maintain the technologies 

• There is a need for smart boards at schools 

D2.1 Policy 

implementation 

• Improper implementation policies and frameworks affect the adoption and use of technologies at schools 

• Teachers need to be informed of the policies that are in place 

D2.2 Training • Training and training facilities are required to upskill the teachers 

• Skills development is required for teachers to transfer skills to learners 

• Teacher support and mentoring from the Department of Education is needed 

• The schools need proficient teachers to speed up the adoption of technologies at schools 
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Based on the analysis of the qualitative data collected from the teachers, it can be concluded 

that factors such as age and gender, which were factors that were identified in the literature 

review, do not influence the user experience of the teachers. The problem-solving skill factor 

identified in the literature review is necessary to have, but does not have an influence on 

resolving the technical issues experienced with the technologies. Technical issues should be 

handled by the relevant department. The task context characteristic such as focus, which was 

identified in the literature review, is important to have but a characteristic such as multitasking 

does not affect the use of technologies in teaching and learning. Teachers believe that they are 

capable of multitasking without interrupting their teaching. 

Factors such as desirable and creativity were considered to be duplicates. It emerged during 

the data analysis that the factors share the same characteristics with factors such as hedonic 

and critical thinking. The hedonic factor inherited the characteristics pleasing and attractive 

from desirable, which was also incorporated into hedonic, and critical thinking inherited the 

characteristic innovative from creativity, which was also incorporated into critical thinking. As 

a result, desirable and creativity were discarded from the list of factors. 

In the responses teachers included suggestions and possible solutions to some of the identified 

factors. The following section outlines the possible solutions and suggestions from the teachers.  

Teacher’s possible solutions and suggestions 

Functionality factor: Teachers do enjoy working with mobile technologies, but they find some 

of the functions difficult to use. They expected the technologies to reduce their workload, not 

add to it. Teachers had concerns regarding the errors that they encountered when using the 

mobile technologies. They felt that it would be better if the mobile technologies had an error 

handling functionality. There were also concerns regarding the Apps that were loaded onto the 

mobile technologies. Teachers indicated that most of the Apps did not match the learning 

content, they found them to be irrelevant.  The technical errors made it difficult for teachers to 

enjoy using the technologies.  

Control and Ownership factor: Due to the inadequate number of technologies at schools, 

teachers are sharing the technologies. Therefore, teachers suggested that it would be useful to 

have their own username and password to access the technologies. This would prevent other 

colleagues invading their privacy. Teachers do not feel safe about sharing the technologies with 

their colleagues, as they want to save confidential information such as marks, research, and 

learners’ confidential details onto the mobile devices. 
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Flexibility factor: For technology to be effective at schools, teachers indicated a need for 

technologies that will enable them to communicate with the learners while they are at home, 

using Apps similar to WhatsApp to communicate with them in a group. Teachers have a 

problem with the short life-span of the batteries in the mobile technologies. They stated that 

they need batteries that will operate long enough to avoid having to charge batteries in the 

middle of the lessons. 

Credibility factor: Teachers expect to use mobile technologies that have reliable information 

uploaded onto them so that they do not teach invalid and/or irrelevant information to learners. 

They suggested that relevant content be loaded onto the technologies. As a result of the large 

number of learners in one classroom, teachers found it difficult to monitor whether their 

learners were opening the learning tasks. Teachers suggested that the technologies have a 

self-monitoring tool that will detect wrongful actions from learners using the mobile 

technologies in the classrooms. Teachers need to see what the leaners re doing. 

Technological skills factor: According to teachers, they need to have the technological skills 

to operate the technologies. They suggested that the technologies should be used daily, which 

would help them navigate through the functions more easily and use it effectively.  

Problem-solving skills factor: Teachers do not think that it is necessary for them to be involved 

in technical issues concerning the technologies. Should there be any issues with the 

technologies, these should be attended to by the support department where the issues can be 

fixed.  

Physical context factor: Teachers raised concerns about crime at schools, and suggested that 

the technologies would be much safer if security could be prioritised before mobile 

technologies are delivered to schools. Most of the technologies in most of the schools were 

stolen, and replacing the technologies is a challenge for most schools. The overcrowding in the 

classrooms is also a concern as it makes it difficult for teachers to move around while teaching. 

Teachers suggested that computer labs should be made available where teachers will be able 

to move freely and be able to give attention to learners who are struggling to use the 

technologies.  

Social context factor: The involvement of stakeholders affects the use of mobile technologies 

at schools. Teachers suggested that all the stakeholders including principals, the school’s 
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governing body, departments and researchers need to come together and come up with 

solutions regarding the use of technologies at schools.  

Technical and information context: There is concern about the limited number of mobile 

technologies that were delivered to schools. According to teachers, for mobile technologies to 

be used effectively at schools more technologies need to be made available so that they can be 

used daily. Teachers also suggested that smart boards should be introduced in the classrooms.  

Training factor: Teachers are concerned about the low number of teachers who are trained in 

using the mobile technologies. They suggested that training and skills development 

programmes need to be put in place as part of planning for the use of technologies at schools. 

Teachers also suggested that there is a need for support and mentorship from the Department 

of Education.  

Table 5.32 provides a summary of the suggested factors (characteristics) of UX. No new 

components or subcomponents (factors) were suggested by the participants (teachers).  

Table 5.32: Summary of suggested UX factors 

Factors Suggested factors (characteristics) of UX 

Functionality • Technologies should have error handling functionality 

• The mobile technologies should have relevant Apps to match the 

learning content 

Control and Ownership  • Technologies should enable distinct credentials for confidentiality 

purposes  

Flexibility • Technologies should have instant messaging Apps, to work from home 

• Technologies should have batteries that last longer (battery’s life-span) 

Credibility  • Technologies should have self-monitoring Apps  

Physical context • Schools require tight security to avoid theft of technologies 

• Schools should have computer labs 

Social context • Schools require the involvement of researchers, school governing body, 

departments to support the use of mobile technologies 

Technological context • Schools require more tablets (mobile technologies) 

• Schools require technical support 

• Schools need to have smart boards 

Training • Teachers require support and mentorship from DoE 

• Training facilities and training programmes should be provided 
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5.5 Summary of the chapter 

This study used a qualitative method to collect data, and interpreted it using a thematic data 

analysis (Braun & Clarke, 2006; Clarke & Braun, 2013). The data was analysed using the 

computer-based tool Atlas.ti version 8.0. The data was transcribed verbatim into an Excel 

spreadsheet and Microsoft word document, and then uploaded to Atlas.ti where quotations, 

themes and codes were created to link with the data.  

The network views were used to display the analysed data in a visual diagram, which presented 

the themes and codes.  How the data was analysed was discussed in this chapter. Firstly, the 

biography of the participants was analysed. Then the data was divided into the three 

components — User, System and Context — and was analysed. Tables were segmented to 

display the comments or responses from the participants, showing a link to the factors and the 

codes.  

Data was presented in data analysis bars to present the summary of the data, and results were 

interpreted. The teachers’ summary reviews of the results were displayed in the form of 

summary tables showing the reflections of the participants, with the aim of answering research 

sub-question two. The findings of the study were discussed in this chapter along with the 

teachers’ proposed solutions and suggestions. Factors and characteristics of factors that were 

identified as not having an influence were outlined in this chapter. The new characteristics of 

factors suggested by participants were discussed in the chapter and summarised in a table.  

Based on the feedback from the teachers, it can be concluded that factors such as age and 

gender do not influence the user experience of the teachers.  The problem-solving skills factor 

is necessary to have, but does not have an influence on resolving the technical issues 

experienced with the technologies. The task context characteristic focus is important to have, 

but characteristics such as multitasking do not affect the use of technologies in teaching and 

learning.  

Factors such as critical thinking, and creativity shared the same characteristic: Innovative.  

Since critical thinking has other characteristics that influence the use of technology it inherited 

the innovative characteristic and creativity was removed. Factors such as desirable and hedonic 

share the same characteristics, including pleasing and attractive. Since hedonic has other 

characteristics that influence the use of technology it inherited the pleasing and attractive 

characteristics and the desirable factor was removed. The following chapter provides the 

review and the finalised framework. 
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6. CHAPTER SIX: FINALISED FRAMEWORK  

 

 

6.1  Presenting initial framework 

Section 3.5 discussed the construction of the conceptual framework for the User Experience of 

Teachers using Mobile Technologies in Resource Constrained Environments (UXFTMTR), 

which was derived from the literature review presented in Chapter Two and Chapter Three. It 

was specified in section 3.4 that the study adopted Arhippainen’s (2003) framework, which 

demonstrated the Product-User-Interaction where the user interacts with the product (system) 

in a specific context. Arhippainen’s (2003) framework was adopted because it directly relates 

to the focus of this study, which is on user’s (teacher) interaction with the mobile technology 

in the school context. Therefore, the conceptual framework and Arhippainen’s (2003) 

framework were incorporated to form a preliminary framework depicted in Figure 6.1. The 

preliminary framework contributed to the development of the final framework for this study, 

which is discussed in section 6.2. 
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Figure 6.1: UXFTMTR preliminary framework 
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The UXFTMTR preliminary framework was formed using the conceptual framework, 

presented in section 3.5, with the aim of answering research sub-question one.  

• What are the components and factors of user experience that are relevant for 

teachers using mobile technologies in resource constrained environments?  

The conceptual framework was used to develop a qualitative questionnaire that was used to 

collect data with the aim of answering research sub-question two. 

• How is the user experience of the teacher reflected in the use of mobile 

technology for teaching in resource constrained environments? 

Research sub-question one presented three components: User, System and Context. For this 

study the components were expanded into:  

• User: The teachers 

• System: Mobile technologies  

• Context: The rural schools 

Table 6.1 shows the inclusion and exclusion of components and factors in the conceptual 

framework and the final framework, where symbol (X) indicates inclusion and symbol (-) 

indicates exclusion. The factors that are indicated as having been excluded on the table were 

not included in the final framework presented in section 6.2. These are factors that teachers felt 

were unnecessary because they did not have an influence on the UX of teachers using mobile 

technologies in resource constrained environments. Examples include problem-solving skills 

and Task context. Factors that were also excluded in the final framework include desirable and 

creativity. These factors were considered to be duplicates, as they are perceived to share the 

same characteristics with factors such as hedonic and critical thinking. The hedonic factor 

inherited the characteristics pleasing and attractive from desirable, which was also incorporated 

into hedonic, and critical thinking inherited the characteristic innovative from creativity, which 

was also incorporated into critical thinking. As a result, desirable and creativity were excluded 

from the final framework.  

None of the components were excluded from the final framework, although some of the 

characteristics belonging to the factors were considered not to have an influence on the UX of 

teachers, and are, therefore, not discussed in this section. However, the participants did suggest 

new characteristics for the factors, which were presented in Table 5.32, and are discussed in 

section 6.2.     
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Table 6.1: Inclusion (X) and exclusion (-) of identified factors 

Components     Subcomponents 

(Factors) 

References 

and Literature 

Section 

Factors 

Included/Excluded 

in Conceptual 

Framework 

Factors 

Included/Excluded 

in Final 

Framework 

U
se

r:
 T

ea
ch

er
s 

B1. User’s 

prepossession  

• Needs 

 

 

• Perceptions 

 

 

• Attitude 

 

• Expectation 

 

• Experiences 

(Mashapa, 2013) 

3.2.1; (Chan & 

Johansson, 2016) 

3.3.3; (Mashapa, 

2013) 3.2.1; 

(Mahlke, 2008) 

2.2.3; (Portugal, 

2014) 3.2.1 

          

             X   

          

           X 

(Roto et al. 

(2011) 2.2.3.2; 

Maguire (2013) 

2.2.3.2; 

(Morville, 2004) 

2.2.3.1.1 

        

             X 

 

           X 

(Langenhoven, 

2016) 2.2.2; 

(ChanLin, 2017) 

3.2.4; (Chiu & 

Churchill, 2015) 

3.3.2 

 

             X 

 

           X 

(Botha & 

Herselman, 

2017) 3.4.3; 

Gentner et al. 

(2013) 2.2.3.2; 

Tan (2009) 2.2.1 

 

             X 

 

           X 

(Roto, 2006) 1.2; 

(Langenhoven, 

2016) 1.2; 

(Gentner et al., 

2013) 2.2.3.2 

 

             X 

 

           X 

S
y
st

em
: 

M
o

b
il

e 
te

ch
n

o
lo

g
ie

s 

C1. Features of the 

device 

 

• Usability 

 

• Hedonic  

 

• Functionality- 

Efficiency 

(Pretorius & 

Calitz, 2014) 

2.2.2.1; (Chan & 

Johansson, 2016) 

3.2.2.1.2; (Bidin 

& Ziden, 2013) 

3.3.3; (Bevan, 

2009) 2.2.2; 

(Petrie & Bevan, 

2009) 2.2.2 

 

             X 

 

           X 

(Gentner et.al, 

2013) 2.2.3.2; 

             X            X 
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Components     Subcomponents 

(Factors) 

References 

and Literature 

Section 

Factors 

Included/Excluded 

in Conceptual 

Framework 

Factors 

Included/Excluded 

in Final 

Framework 
(Scapin et al., 

2012) 2.2.3.2.1 

(Bidin & Ziden, 

2013) 3.3.3  

 

             X 

 

           X 

C2. Users expectation 

• Control & 

Ownership 

 

• Flexibility 

• Credibility 

 

 

• Valuable 

 

 

• Desirable 

(Bidin & Ziden, 

2013) 3.3.3 

             X            X 

(Brown & Mbati, 

2015) 3.2.2.1.2 

            X            X 

(Morville , 2004) 

2.2.3.1.1 

            X            X 

(Morville , 2004) 

2.2.3.1.1 

            X            X 

(Morville , 2004) 

2.2.3. 

            X            ─ 

C3. Digital skills 

• Technological 

skills 

 

 

• Critical 

thinking 

 

 

 

• Problem 

solving 

 

 

• Creativity 

 

 

 

• Qualified 

teachers 

(Mbebe, 2017) 

3.3.4; (Botha & 

Herselman, 

2016) 3.4.2 

            X            X 

(Mabila, 

Herselman & 

Van Biljon, 

2016) 3.4.3 

            X            X 

(Mabila, 

Herselman & 

Van Biljon, 

2016) 3.4.3 

            X            ─ 

(Mabila, 

Herselman & 

Van Biljon, 

2016) 3.4.3 

            X            ─ 

(Mabila, 2017) 

3.4.3; (Chisholm, 

2011) 3.4.3.2; 

(Becta, 2010) 

3.3.2 

    

            X 

 

           X 

C
o
n

te
x
t:

 

R
es

o
u

rc
e 

co
n

st
ra

in
ed

 

en
v
ir

o
n

m
e
n

t 

D1. Context  

• Physical 

context 

 

 

 

• Social context 

(Chipangura, 

2016)  3.3.3; 

(Mashapa, 2013) 

3.4.1; Ouma 

(2013) 3.4.1 

 

           X 

 

           X 

(Arhippainen, 

2009; Ouma, 

           X            X 
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Components     Subcomponents 

(Factors) 

References 

and Literature 

Section 

Factors 

Included/Excluded 

in Conceptual 

Framework 

Factors 

Included/Excluded 

in Final 

Framework 
 

 

 

 

• Task context 

 

• Technical and 

information 

context 

2013; De Kock, 

2017) 3.4.1 

(Jumisko-Pyykkö 

& Vainio, 2010); 

3.4.1 

           X           ─ 

(Ouma, 2013) 

3.4.1 

 

           

           X 

  

          X       

D2. ICT integration  

• Lack of policy 

implementation 

 

• Training 

(Mamba & 

Isabirye, 2015) 

3.4.3.1 

           X           X 

(Nkula & 

Krauss, 2014) 

3.4.2; 

(Blackboard, 

2008) 3.4.3; 

(Mabila, 2017) 

3.4.3; (Botha & 

Herselman, 

2017) 3.4.3 

          

           X 

 

          X 

 

This section presents factors with the characteristics identified in the literature review and the 

new characteristics suggested by teachers in the responses discussed in section 5.4.1. These 

factors (characteristics) contributed towards the design of the framework. 

6.1.1 User – the identified factors with the characteristics of the user component are 

as follows 

• Needs: The technologies need to be easy to use in order to improve 

performance in teaching and to increase performance. 

• Perception: Teachers have a positive perception about the use of the 

technologies in schools. Teachers perceive the technologies as a tool that 

makes teaching easy and improves the IQ of the learners.  

• Experience: The experience of the teachers is important in the use of the 

technologies at school. 

• Attitude: Teachers have a positive attitude towards the use of technology 

in schools. Teachers have a positive attitude towards accepting the use 
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of technologies at schools. Teachers are comfortable with using the 

technology. 

• Expectations: Teachers expect the technologies to be user-friendly, they 

expect the technologies to meet their expectations in teaching and 

learning. 

6.1.2 System - the identified factors with the characteristics of the system component 

are as follows 

• Usability: the technologies should increase the effectiveness, making 

teaching easy to present to learners. Mobile technologies reduce the 

need for paper work making learning more efficient. 

• Hedonic and Aesthetics: The appearance, visualisation and features of 

the technologies are important to the teachers. 

• Functionality: The Apps in the technologies should be easily accessible, 

easy to navigate. Technologies should be able to handle errors and have 

relevant learning content. 

• Control and Ownership: Teachers require privacy and confidentiality in 

the technologies. Teachers require individual passwords to access the 

technology.  

• Flexibility: Teachers expect the technologies to be portable, easy to 

carry, and flexible, allowing teaching to happen anywhere, with batteries 

that have long life-spans. Technologies should have instant messaging 

apps (relevant) to communicate with learners and assist with homework.  

• Credibility:  Teachers expect reliability from the technologies, ensuring 

that the information is safe. A self-monitoring tool needs to be included 

in the technologies. 

• Valuable: The technologies are useful (helpful) in teaching. Teachers 

feel that the technologies encourage them to teach. 

• Critical thinking: Teachers expect innovative teaching and learning to 

happen as a result of using the technologies. Teachers are expected to 

transfer knowledge to learners using the technologies. 

• Technological skills: Teachers need to have the technological skills to 

operate the technologies. 
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• Qualified teachers: Teachers require skills to have a good experience 

when using the technologies in teaching and learning. Schools require 

an adequate number of qualified teachers. 

6.1.3 Context - the identified factors with the characteristics of the context 

component are as follows 

• Physical context: The environment and availability of networks where 

teaching and learning using technologies happens is important to 

teachers. The schools need to have security and computer labs.  

• Social context: The social factors, including schools’ cultures and the 

involvement of stakeholders in the use of tablets at schools, are 

essential. 

• Technical and information context: The involvement of technical 

assistance and the availability of ICT infrastructure are important for 

the use of technologies at schools. The introduction of smart boards and 

an increase of mobile technologies at school are required. 

• Policy implementation: The implementation of policies and frameworks 

plays a role in the adoption and use of technologies at schools. 

• Training: The availability of training facilities and training programmes 

is important to teachers. Teachers need support and mentorship. 

The final framework presented in section 6.2 intends to achieve the main objective of the study: 

To design a framework for the user experience of teachers using mobile technology in resource 

constrained environments. In accomplishing the main objective, the finalised framework is 

presented in Figure 6.2 as the User Experience of Teachers using Mobile Technology in 

Resource Constrained Environments (UXFTMTR) framework. The framework was 

constructed from the preliminary framework and teachers’ feedback, reflecting the findings of 

the research.  

The framework presents the teacher (user) interacting with the mobile technology (system) at 

school in a resource constraint environment (context) . The arrows indicate the relationship 

and connection between the components and the factors. As the ICT4E project will expand into 

other provinces, researchers and other stakeholders can use the UXFTMTR framework as a 

recommendation for implementing and using mobile technologies for teaching and learning in 

rural schools.
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6.2 Completed framework 

 

 

Figure 6.2: User Experience of Teachers using Mobile Technologies in Resource Constrained Environments (UXFTMTR) framework
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6.3  Summary of the chapter  

The final framework User Experience of Teachers using Mobile Technology in Resource 

Constrained Environments (UXFTMTR) is presented in this chapter. This chapter also 

presented the conceptual framework that was produced from the literature review and the 

adopted framework, with an aim to illustrate how the frameworks contributed in building the 

final framework.  

The inclusion and exclusion of factors are presented in a tabular format, indicating inclusion 

with symbol (X) and exclusion with symbol (-). The inclusion and exclusion table was used to 

indicate which of the factors that were identified in the initial framework were included or 

excluded in the final framework.   

This chapter also presented the new characteristics of factors that were suggested or identified 

by teachers in the responses on the questionnaires, and the characteristics of factors that were 

identified in the literature review, which contributed in the design of the framework. The next 

chapter is the final chapter, summarising the purpose of the study, its contribution and 

recommendations. 
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7. CHAPTER SEVEN: CONCLUSION  

 

 

7.1  Introduction  

This chapter finalises the research and summarises the research outcomes. This research project 

aimed to design a framework for the user experience of teachers using mobile technologies in 

resource constrained environments. A summary of the dissertation, an overview of the study, 

limitations of the study, the research contribution and possible areas for future research are 

discussed in this chapter. A reflection on the research with recommendations concludes the 

final chapter.  

7.2  Summary of the dissertation  

This research was separated into seven chapters. This section provides a brief summary of all 

the chapters, highlighting the significant topics. 

• Chapter One: Introduction 

This chapter outlined the purpose of the study, the problem of the study and its objectives. The 

background section in this chapter gave an overview of the study and its focus.  
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• Chapter Two: Literature Review 

This chapter was divided into three parts with the aim of conceptualising the user experience, 

mobile technologies and resource constrained environment. The purpose of the chapter was to 

present insight and arguments in relation to the study, by presenting the components and factors 

that contributed to building the proposed framework.  

• Chapter Three: Conceptual Framework 

This chapter focussed on drafting the conceptual framework, using the components User, 

System and Context with the factors derived from the literature review. This conceptual 

framework was used to construct the questions in the questionnaire that was sent to the 

participants, with the aim of answering research sub-question two. 

• Chapter Four: Research Methodology 

This chapter presented the research design that was used to conduct this research and collect 

data. The research paradigm, research approach, research strategy, research method, data 

collection method and participants were included in this chapter. The data analysis approach, 

research validity and ethical considerations were also outlined in this chapter.    

• Chapter Five: Data Analysis and Results 

In this chapter data was analysed qualitatively, following the thematic analysis process 

proposed by Braun and Clarke (2006); Clarke and Braun (2013). The study also used the 

computer-based tool called Atlas.ti to analyse and present the results using the network 

diagrams. This was done with the aim of answering research sub-question two and the main 

research question. 

• Chapter Six: Finalised Framework 

The chapter presented the end product of the research, the final framework, which answers the 

main research question and achieves the objective of the research. 

• Chapter Seven: Conclusion  

This chapter summarises the research, gives recommendations and concludes the research. 
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7.3  Overview of the study 

The main purpose of the study was to develop a framework that will contribute towards the use 

of mobile technologies at schools in rural areas. The research investigated the components and 

factors of the user experience of the teachers using technologies in resource constrained 

environments. The study was done in three provinces, Limpopo, North West and Gauteng, 

focussing on the teachers who participated in the ICT4E project where teachers were trained 

to use technologies for teaching and learning in rural schools.  

The study explored the teachers’ user experience when using the technologies with the aim of 

answering the main research question: How can the components of a framework for the user 

experience of teachers using mobile technologies enhance their classroom practice in resource 

constrained environments? 

Two research sub-questions were used in the study: 

• What are the components and factors of user experience that are relevant for 

teachers using mobile technologies in resource constrained environments?  

• How is the user experience of the teacher reflected in the use of mobile technology 

for teaching in resource constrained environments? 

Research sub-question one was answered in the literature review in Chapter Two, which 

identified the components and factors relevant to teachers using mobile technologies in 

resource constrained environments. A conceptual framework Conceptual framework of the 

components and factors that may influence the UX of the teachers in resource constrained 

environments was produced from the literature study. To answer research sub-question two, 

the conceptual framework was used to construct a questionnaire that was sent to teachers to 

gather qualitative data comprising closed-ended questions using a five-point Likert scale and 

open-ended (comments) questions that would collect qualitative data. The questionnaire was 

divided into four sections: participants’ demographic information, User (Teachers) factors, 

System (Mobile technologies) factors and Context (School) factors. To ensure data validity, 

reliability and trustworthiness, each factor consisted of two to five questions correlated to the 

same factor. This was done to ensure that participants’ feedback was not misinterpreted.  

This study applied an explorative qualitative approach as the research strategy, which 

comprises explorative research and qualitative research. Explorative research focusses on 

exploring the phenomenon, and is characterised by a focus on either seeking out new insight 
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or the new phenomenon, where the problem is broad and not yet defined (Malhotra, 2010).  

Data was analysed qualitatively through a thematic analysis process using the Atlas.ti tool. 

Results were interpreted in Chapter Five, and in Chapter Six the User Experience of Teachers 

using Mobile Technologies in Resource Constrained Environments (UXFTMTR) framework 

was presented. 

7.4  Limitations of the study 

The study was limited to the teachers who participated in the ICT4E project, the purpose of 

which was to incorporate the use of mobile technology in teaching and learning in rural schools. 

The ICT4E project was implemented in 24 rural schools in seven provinces in South Africa. 

However, the study focussed on only three of the provinces: Limpopo, Gauteng and North 

West. ICT was integrated and teachers were trained to use the mobile technologies in the 

classroom for teaching and learning. This study was restricted to: 

• Teachers in rural schools in Limpopo, Gauteng and North West 

• Teachers who had participated in the ICT4E project 

• Teachers who attended and finished the training course (TPD) 

• Teachers who were using the technologies in the classrooms 

7.5  Contribution of the research 

The research contributed towards the Information Systems body of knowledge in the field of 

UX focussing on mobile technologies. The education system in South Africa is in a process of 

enhancing education by introducing the use of mobile technologies in teaching and learning to 

all schools. Consequently, there is a necessity for research that will support the implementation 

of the transformation in the education system. The produced framework will give a full 

understanding of what constitutes a positive user experience for teachers using mobile 

technologies in resource constrained environments. The developed framework identified the 

components and factors that are relevant to teachers using mobile technologies in resource 

constrained environments.  

As the ICT4E project will be implemented in other provinces, the framework can be used as a 

guideline to implementing and using mobile technologies for teaching and learning in rural 

schools. The framework shows the project implementers, researchers and other stakeholders 

that there is a need to focus on the three components — user (teacher), system (mobile 

technologies), context (schools) — if the use of technologies in schools is anticipated to be a 
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success in South Africa. The findings of this research could serve as the basis for further 

research related to the user experience of teachers using mobile technologies, either in urban 

areas or any other countries that seek to understand the UX of the teachers or learners using 

mobile technologies at schools in resource constrained environment.   

7.6  Possible future research 

This study focussed on the teachers who participated in the ICT4E project. The study selected 

three provinces (Limpopo, North West and Gauteng) out of the seven provinces where the 

project was implemented. Once the ICT4E project is implemented nationwide further research 

that includes all nine provinces will be essential to assess the impact of the project. Further 

research could also include the urban or suburban schools or any countries that are on the verge 

of transforming their education systems by introducing the use of mobile technologies in 

schools. A comparative study could possibly provide a different perspective on this issue. This 

could include comparing rural schools’ data with urban schools’ data, or teachers who attended 

and passed the TPD training course with those who attended but did not pass the course or 

possibly teachers who did not attend the TPD course, yet the teachers use the mobile 

technologies in their day to day lives.  

The study identified three components, and possible future research may identify more than 

three components. As the use of mobile technologies is integrated in many aspects of our daily 

lives there is so much that can be done to expand the knowledge gained from this study.  

7.7  Reflections  

7.7.1 Methodological contribution  

This research outlines the components and factors that are relevant for teachers using mobile 

technologies in rural schools. The framework developed from these components and factors 

can be used by experts and researchers in the field of study as a basis for improving the user 

experience of the teachers at schools using mobile technologies in teaching and learning.  

The study followed an explorative qualitative research with an intention to explore the 

phenomenon by applying the interpretivist approach to explore and explain the social context 

with the aim of creating an understanding about the phenomenon using the qualitative data 

analysis method. The conceptual framework was presented, as the basis of qualitative approach 

through the implementation of a questionnaire with an aim to produce qualitative data.  
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For validity and reliability of the study, four experts in the field of the study were used for the 

qualitative study, and the experts contributed in the design and implementation of the 

questionnaire for data collection and a total of 27 teachers responded to the qualitative 

questionnaire. The researcher interpreted the meaning of the data, and relied on a small number 

of participants because the purpose was not to generalise, but explore (Shah, 2015). Therefore, 

the selected methodology and data analysis technique were relevant for this study. 

7.7.2 Personal Reflection 

I personally do not regret taking up the challenge and conducting this research, as it shapes and 

contributes to the society we are trying to nurture as a nation. I believe that every individual 

deserves a better education, regardless of the region where the schools are based. Opting to 

research this phenomenon was the best choice, as it has not only expanded my knowledge, but 

enabled me to observe the gaps within the South African education system.  

As a student doing this research, I learnt to be patient, disciplined and to prioritise my decisions 

and options, as I had to sacrifice my time and dedicate it to studying journals in support of the 

research argument. As I was travelling to different schools in the three provinces I learnt a lot. 

My standpoint and approach changed as I realised that I was not dealing with the same 

characters, and the participants’ approach and reactions to situations taught me to be humble 

and patient.  Moving forwards, I now know what to confront first in order to progress in the 

research field. 

7.8  Conclusion  

It is without doubt that the use of mobile technology at school is improving and transforming 

the learning and teaching process in education and it is embraced by both teachers and learners. 

However, the use of technology cannot be fully implemented and adopted in schools if the user 

experience of either teachers or learners is negative. The User Experience of Teachers using 

Mobile Technologies in Resource Constrained Environments (UXFTMTR) framework is 

significant because it will assist project implementers and experts in the field with 

understanding the factors that may influence the use of mobile technologies in schools from a 

teacher’s perspective. 
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Appendix D: Questionnaire 

 

  

• The purpose of this study is to explore and evaluate the user experience of teachers using mobile 

technologies (tablets) in resource constrained environments (rural schools). 

• The participants chosen to participate in the study are teachers who participated in the Information 

Communication Technology for Education (ICT4E) project, where teachers were trained to use tablets 

at schools for teaching and learning. 

• The feedback of participants is important as this study will be used to develop a framework that 

will act as a guideline to improve the use of tablets in rural schools. 

• The questionnaire is divided into four sections (Section A, B, C and D).  

o Section A: Demographic details (Participants’ information) 

o Section B: Questionnaire on User (Teacher) 

o Section C: Questionnaire on Mobile technologies (Tablets) 

o Section D: Questionnaire on Context (School) 

Note: Your personal details are not attached to the questionnaire, therefore, your participation will 

remain anonymous. The information provided will be treated as confidential because your privacy is 

important to us. Please try to answer all the questions. At the end of the questionnaire please provide 

your comments or suggestions about how the use of tablets at schools for teaching and learning can be 

improved. 

Section A: Demographic details (Profile of the participant) 

Please put an ‘X’ next to selected option. 

1. Gender  

1.1 Male  

1.2 Female  

 

2. Age of participants 

2.1 Less than 20  

2.2 21-30  

2.3 31-40  

2.4 41-50  

2.5 Above 50  
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3. What qualification do you hold? (more than one qualification can be selected). 

3.1 National certificate 

 

 

3.2 Diploma  

 

 

3.3 Bachelor’s Degree/ B-Tech 

 

 

3.4 Honours Degree 

 

 

3.5 Masters 

 

 

3.6 PhD  

3.7 Other   

 

If other, please specify…………………………………………………………………………………………………………… 

 

4. Did you attend any training on using the tablet for teaching and learning? 

4.1 Yes  

4.2 No  

 

How was the training ……………………………………………………………………………………………………………. 

 

5. How do you rate your skills in using mobile technologies such as the tablets?  

5.1 Novice 5.2 Average  5.3 High  5.4 Very high 

    

 

 

6. How often do you use the tablet at school? 

6.1 Everyday 6.2 Once a week 6.3 More than 

once a week 

6.4 Few times a 

month 

6.5 Never used it 

after training 

     

 

Motivate your answer…………………………………………………………………………………………………………... 

 

7. What do you use the technology for? (more than one option can be selected) 

7.1 Research 

7.2 Administration 

7.3 Creation of module pages to distribute content to learners and use it in a form of m-learning  

7.4 Other  

        

              If other, please specify ……………………………………………………………………………….............................. 

 

8. What is your experience in using tablets for teaching and learning at school (please circle the 

response that you feel is applicable, you can choose multiple responses)? 

 

8.1 I find it easy to use the tablets in teaching and learning 

8.2 I am confident about using the tablet on my own 
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8.3 The tablet does not meet my expectations in teaching and learning 

8.4 I enjoy teaching with the tablets  

8.5 I do not recommend the use of tablets at schools for teaching and learning 

8.6 The tablet I am using motivates me to deliver teaching and learning 

8.7 I find the interface of the tablet attractive 

8.8 My mood does not affect my use of the tablet at school in teaching and learning 

8.9 I am able to apply my skills quickly when using the tablet 

8.10 I have a positive perception about the use of tablets at schools 

8.11 I feel negative about teaching the learners using the tablets 

8.12 My experience with the tablet is positive  
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 Section B: Questionnaire on User (Teacher): (Please make a selection by putting an ‘X’ in an appropriate box, and please provide a comment in support of the selected 

option). Note: Teacher under description refers to the participants.  

Component 

User: 

Teachers 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree Agree 

Not 

sure 

Disagree Strongly 

disagree 

 

 

 

 

B1. User’s 

B1.1 Needs B1.1.1. Teacher needs to be satisfied with the 

use of the tablet at school. 

      

B1.1.2. Teacher needs the tablet to be user 

friendly (ease of use). 

      

B1.1.3. Teacher needs to accept the use of 

tablet at school. 

      

B1.1.4. The teacher should be able to perform 

tasks using the tablets effectively. 

      

B1.1.5. Teacher needs to be encouraged when 

engaging with the tablet. 

      

B1.2 

Perception 

B1.2.1. The perception of teachers about the 

use of the tablet is very important. 

      

B1.2.2.  As a teacher I have a positive 

perception of the use of tablets at schools. 

      

B1.2.3. Teachers perceive tablets as beneficial 

(helpful) to teaching and learning. 
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Component 

User: 

Teachers 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree Agree 

Not 

sure 

Disagree Strongly 

disagree 

B1.2.4. Teachers perceive the tablets as easy to 

use. 

      

B1.2.5. The tablet is perceived as a useful tool 

in teaching and learning.   

      

B1.3 

Attitude 

B1.3.1. The teacher’s attitude towards the use 

of the tablet is very important. 

      

B1.3.2. As a teacher I have a positive attitude 

when it comes to use of tablets in teaching and 

learning at schools. 

      

B1.3.3. As a teacher I am comfortable with the 

use of tablets for teaching and learning at 

schools. 

      

B1.3.4. Teacher’s attitude is an important 

factor in accepting or rejecting the use of 

tablets in schools. 

      

B1.4 

Experience 

B1.4.1. The experience of teachers when using 

the tablet is very important. 
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Component 

User: 

Teachers 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree Agree 

Not 

sure 

Disagree Strongly 

disagree 

B1.4.2. Teachers require skills to have a good 

experience with tablets at school. 

      

B1.4.3. Gender may influence the teacher’s 

experience of the use of tablets in schools. 

      

B1.4.4. Age may influence the teacher’s 

experience of using tablets at schools. 

      

B1.5 

Expectations 

B1.5.1. The tablets meet our expectations of 

supporting teaching and learning at our school. 

      

B1.5.2. Teachers expect the use of the tablet 

to meet the functionality requirements of 

teaching and learning. 

      

B1.5.3. Teachers expect the use of the tablet 

to meet the non-functionality requirements 

such as performance, reliability. 

      

 

 

 Section C: Mobile Technologies (Tablets): (Please make a selection by putting an ‘X’ in an appropriate box, and please provide a comment in support of the selected 

option). 
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

 

 

 

 

C1. 

Features 

of the 

device  

(tablet) 

C1.1 

Usability 

C1.1.1. Teachers find the use of the tablet to be 

efficient — quick to learn. 

      

C1.1.2. Teachers expect the tablet to be easy to 

use. 

      

C1.1.3. Teachers find it easy to navigate their 

way to certain functionality using the tablets. 

      

C1.1.4. I am satisfied with using the tablet to 

perform my daily task as a teacher. 

      

C1.1.5. The errors encountered when using the 

tablets do influence my experience of using the 

tablet. 

      

C1.2 Hedonic 

and 

Aesthetic 

attributes 

C1.2.1. The visualisation or the appearance of 

the tablet does influence my experience of 

using the tablet. 

      

C1.2.2. The features of a tablet motivate 

teachers in their teachings. 
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

C1.2.3. The tablets we received have proper 

visualisation, they are attractive to use. 

      

C1.2.4. Teachers perceive the appearance of the 

tablets as pleasing. 

      

C1.2.5. The tablet is perceived as a useful tool in 

teaching and learning.   

      

C1.3 

Functionality

- efficiency  

C1.3.1. Functionality of the tablet enables 

teachers to navigate the tablet without any 

constraints. 

      

C1.3.2. The functionality of the tablet is easily 

accessible. 

      

C1.3.3. I am satisfied with the functionalities of 

the tablets I use for teaching and learning. 

      

C2. Users 

expectations 

C2.1 Control 

& Ownership 

 

C2.1.1. Having control and ownership on the 

tablet motivates the user to navigate the tablet 

freely. 
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

C2.1.2. I do not feel safe about sharing my 

tablet with other teachers. 

      

C2.1.3. The administration functionalities of the 

tablet require confidentiality. 

      

C2.1.4. The work of the teachers on the tablets 

needs to be protected. 

      

C2.2 

Flexibility 

C2.2.1. Flexibility of the tablets gives teachers 

freedom to work anywhere. 

      

C2.2.2. The tablets we received at our school 

give us flexibility to move around while 

teaching. 

      

C2.2.3. Flexibility motivates the user as there is 

no limitation to teaching and learning while 

physically moving. 

      

C2.3.1. Tablets need to be reliable.       
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

C2.3 

Credibility 

C2.3.2. The tablets should be monitored, to 

ensure that they are used for learning and 

teaching purposes only. 

      

C2.3.3. The tablets need to work consistently.         

C2.4 

Valuable 

C2.4.1. The tablet enables me to perform my 

daily tasks.  

      

C2.4.2. The tablet enables me to add value to 

the learners teaching and learning experience. 

      

C2.4.3. Tablet is a helpful tool without it the task 

of teaching is much more difficult.  

      

C2.4.4. The use of tablets add value to the 

education system in South Africa. 

      

C2.5 

Desirable 

C2.5.1. The tablet should be (desirable) pleasing 

to interact with. 

      

C2.5.2. The tablets that we use in our school are 

motivating. 
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

C2.5.3. The aspect (physical features) of the 

tablet should be appealing to the teachers. 

      

C3. 

Digital 

skills 

C3.1 

Technologica

l skills 

 

C3.1.1. Teachers need to know how to operate 

the tablet for teaching and learning purposes. 

      

C3.1.2. The issue of technophobic (fear of 

technology) teachers needs to be addressed. 

      

C3.1.3. Teachers need to know how to operate 

the tablet for administration and research 

purposes. 

      

C3.2 Critical 

thinking 

C3.2.1. Teachers require critical thinking skills 

to engage with the tablet and its content. 

    

 

 

  

C3.2.2. Teachers are expected to understand 

how the tablets operate. 

      

C3.2.3. Teachers are expected to transfer skills 

to the learners. 
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

C3.3 Problem 

solving 

C3.3.1. Teachers require some level of 

problem-solving skills in order to learn to use the 

tablet. 

      

C3.3.2. Teachers are expected to come up with 

solutions should the tablets be dysfunctional.  

      

C3.3.3. Teachers require problem-solving skills 

to learn to work on technical tasks in teaching. 

      

C3.4 

Creativity 

C3.4.1. Teachers are required to think creatively 

in order to apply knowledge when using the 

tablets. 

  

 

 

 

  

 

 

C3.4.2. Teachers are required to be innovative 

when using the tablet. 

      

C3.5 

Qualified 

teachers 

C3.5.1. There are an inadequate number of 

teachers at schools to teach learners using the 

tablets. 
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Component 

System: 

Tablet 

Elements 

affecting the UX 

using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 

Please provide a comment  

Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 

 

C3.5.2. Unskilled teachers require training to 

enhance teaching and learning at schools using 

tablets. 

      

C3.5.3. Teachers’ professional development is 

important to accelerate the use of tablets at 

schools. 

      

                           

 

 

 

 

Section D: Context (School):(Please make a selection by putting an ‘X’ in an appropriate box, and please provide a comment in support of the selected option). 

Component 

context: 

School 

Elements affecting 

the UX using Mobile 

technology 

Description Please put an ‘X’ next to selected option. 

 

 

 

 

 
Strongly 

agree 

Agree Not 

sure 

Disagree Strongly 

disagree 
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Please provide a comment to 

motivate your selection 

 

 

 

 

D1. Context 

D1.1 Physical 

context 

 

D1.1.1. The environment where the 

teaching and learning takes place might 

have an influence on the teachers’ 

experience of using the tablets. 

      

D1.1.2. Availability of technology support is 

important in resource constrained 

environments (rural schools). 

      

D1.1.3. We do not experience any problems 

when using the tablets in our school. 

      

D1.1.4. Poor environment may result in 

poor experience when using tablets at 

schools. 

      

D1.1.5. The environment where teaching 

and learning is happening is important. 

      

D1.2 Social 

context 

 

D1.2.1. The opinion of other teachers on 

how their colleagues (teachers) should 

operate the tablets may influence the 

experience of the teacher. 

      

D1.2.2. I operate the tablet freely without 

the intervention of my colleagues. 
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D1.2.3. The instructions from the school 

governing body or principal on how the 

tablets should be used by the teachers may 

influence the teacher’s experience of using 

the tablet. 

      

D1.2.4. The beliefs of other teachers about 

the tablets do not influence my experience 

with the tablet. 

      

D1.2.5. Our school culture does influence 

the use of tablets in teaching and learning in 

my school. 

      

D1.3 Task 

context 

 

D1.3.1. Multitasking when using a tablet 

may affect the concentration of the 

teachers. 

      

D1.3.2. Lack of educational resources such 

as instructions on how to perform a task 

using a tablet, may influence the teachers’ 

experience. 

      

D1.3.3. The focus of the teacher when 

giving tasks using the tablet is important. 

      

D1.4.1. The availability of Information 

Communication Technology (ICT) services 

at schools is important when using tablets. 
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D1.4 Technical 

and information 

context 

D1.4.2. Teachers at my school are able to 

connect to the Internet anytime using the 

tablets. 

      

D1.4.3. The tablets operate well at our 

schools. 

      

D1.4.4. Availability of network coverage at 

schools is important when using the tablets.  

      

D2. ICT 

integration 

at schools 

D2.1 Lack of 

policy 

implementation 

D2.1.1. The lack of policy implementation 

may have an influence on the use of 

technology (tablets) at schools. 

      

D2.1.2. There are proper policies that 

govern the use of tablets at our school. 

      

D2.1.3. Improper implementation of the 

Information Communication Technology 

(ICT) frameworks may have an impact on 

the adoption of mobile technologies at 

schools. 

      

D2.2 Training  D2.2.1. The skills of the teachers in ICT are 

important to bring transformation and use 

of tablets at schools. 

      

D2.2.2. We have enough trained teachers to 

support teaching and learning using tablets 

in my school. 
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D2.2.3. Training is required to ensure the 

adoption and implementation of tablets at 

schools. 

      

D2.2.4. Teacher’s readiness to adopt the 

use of tablets at school may influence the 

use of tablets at schools. 

      

D2.2.5. Teacher’s competence in ICT skills is 

imperative when using tablets for teaching 

and learning. 

      

Please provide any concerns or comments regarding your experience using tablets in schools for teaching and learning:  

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..  

Thank you for your participation in the study! 

 

 

 

 

 

 


