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ABSTRACT 

The Computer Applications Technology (CAT) subject has become essential for 

promoting learners’ success in the contemporary technology-driven environment. 

Nevertheless, several challenges arise in implementing this subject, despite its 

significant advantages.  Thus, the aim of this paper is to examine the effectiveness of 

using CAT to promote 21st-century skills (21CS) in learners within the Lejweleputswa 

District in the Free State Province of South Africa. The study used Technological 

Pedagogical Content Knowledge (TPACK) as the theoretical framework to achieve 

this objective. A mixed-methods research design was employed. The sample 

consisted of the 3 principals supervising schools offering CAT, 16 CAT teachers and 

131 CAT learners from secondary schools providing CAT. The data were collected 

through semi-structured interviews and structured questionnaire. Moreover, the data 

were analysed using descriptive statistics, inferential statistics, and a chi-square 

analysis. 

The study’s major findings revealed that both CAT learners and CAT teachers believe 

that 21CS are taught through CAT and that CAT learners’ 21CS surpass those of their 

non-CAT peers. Additionally, CAT teachers observed that CAT learners’ 

communication skills do not exceed those of their non-CAT peers. Moreover, CAT 

learners frequently struggle with English.  

The study also identified several factors that contribute to the successful offering of 

CAT. Firstly, having adequate resources, such as sufficient computers, printers, and 

Internet access, is essential for facilitating a smooth teaching and learning process. 

Additionally, qualified teachers who receive ongoing support from a CAT subject 

adviser who provides necessary teaching materials to enhance the effectiveness of 

the subject. 

However, several challenges that hinder the effective teaching of CAT exist. A major 

issue is learners’ difficulty in understanding the Language of Learning and Teaching 

(LoLT). Teachers have noted that many learners struggle with English, which results 

in incorrect answers during examinations. Additionally, many learners enrolled in CAT 

have previously failed a grade or have advanced to the next grade despite being 

inadequately prepared, which negatively impacts their academic performance. 

Furthermore, the study’s findings revealed that one of the primary challenges 
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associated with effective learning of 21CS through CAT is the financial burden 

associated with replacing necessary stolen resources.  

To address the gap between LoLT and understanding, the study recommends that 

CAT teachers adopt presentation-based learning methods. Specifically, learners 

should undertake informal, mini-research activities that have CAT-related content, and 

they should present their findings. This approach may enhance learners’ confidence, 

improve their English proficiency, and enhance their communication skills. In addition, 

the study recommends that teachers develop targeted support for advanced learners. 

The support may include personalised assessments to identify each learner’s 

preferred learning style, whether visual, auditory, or kinaesthetic. By understanding 

how advanced learners learn best, teachers can customise their teaching methods 

using multimedia resources, hands-on activities, or cooperative group work. This 

tailored approach will not only improve comprehension and retention but will also 

foster an inclusive environment that addresses the diverse needs of all learners. 

Furthermore, the study recommends that schools offering CAT enhance their security 

measures and consider insuring their computer laboratories and equipment. This 

would help mitigate the frequent need to replace stolen devices, ensuring that learners 

do not fall behind due to financial limitations.  
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CHAPTER ONE: RESEARCH INTRODUCTION 

1.1 INTRODUCTION  

This research focuses on the subject of Computer Applications Technology (CAT), 

which is available to learners in the Further Education and Training (FET) phase. CAT 

is considered vital for learners to succeed in a technology-driven world. According to 

Nordhaus (2015:9), CAT represents one of the most effective means for a country's 

economy to prosper by contributing educated members of the public. This is largely 

due to its ability to integrate auditory and visual learning, enhancing comprehension 

of the material (Lawrence 2018:n.p.). This integration is why organisations, including 

educational institutions, utilise computer applications software for communication both 

at the provincial and international levels. Furthermore, Thalheimer (2015:n.p.) 

highlights that individuals generally remember 10% of what they hear, 30% of what 

they see, and 50% of what they both see and hear. Consequently, given that CAT 

effectively combines both auditory and visual elements, its significance in today’s 

environment cannot be overstated. 

CAT has significantly contributed to the development of multimedia and effective 

communication methods (Roger 2019:n.p.). Moreover, CAT has emerged as a vital 

area for gathering meaningful data. However, it necessitates a certain level of 

computer proficiency, requiring learners to be able to read and write using a computer. 

As a result, learners in CAT classrooms should also possess information literacy skills, 

enabling them to find, analyse, and apply information within a specific context (Alaab, 

Zaidan, Talal and Kiah, 2017:49) 

Furthermore, Siriwardhana, Porambage, Liyanage and Ylianttila (2021:1160) 

distinguish between two types of computer users, namely technical and application. 

Technical users primarily support and develop applications for others, requiring a solid 

understanding of computer hardware and software. In contrast, application users, who 

make up the majority of computer users, may not be comfortable with programming 

but are generally familiar with software applications. According to Bourgeois and 

Bourgeois (2014:457), this familiarity stems from subjects such as CAT being taught 

in schools.  
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CAT is a subject that aims to provide learners with vital technological skills for the 

future (Hains 2019:n.p.). These skills encompass both technical literacy and end-user 

literacy. Technical literacy allows learners to engage critically with technology, 

comprehend its implications, and harness its potential to address real-world 

challenges. Conversely, end-user literacy equips learners to utilise software and tools, 

thereby maximising their productivity effectively (Barricelli, Cassano, Fogli & Piccinno, 

2019:1). 

However, Makena and Yengwayo (2023:2) offer a differing perspective, noting that in 

the past, many schools utilised computers primarily for administrative purposes, a 

trend that persists in some schools today. Consequently, one of the aims of this study 

is to investigate whether schools in the Lejweleputswa District in the Free State 

Province of South Africa are effectively fulfilling the objectives of the CAT curriculum 

as outlined in the Curriculum and Assessment Policy Statement (CAPS) document. 

Alternatively, the study will determine whether the schools align more with Makena 

and Yengwayo’s (2023) observations. 

In 2006, the Department of Education (DoE) introduced CAT as a new subject within 

the FET phase. A key objective of integrating CAT into the FET curriculum was to 

equip learners with the essential knowledge, skills, values, and attitudes required to 

create, design, and effectively communicate information in various formats (Zhang and 

Vieira 2021:101). 

Moreover, CAT was designed to enable learners to collect, manipulate, interpret, and 

process information, thereby enhancing their problem-solving skills through critical 

and creative thinking (Birgili 2015:2). Additionally, Venter (2016:5) emphasises that 

CAT was implemented to better prepare FET learners for advanced studies in diverse 

fields such as Computer Science, Technology, Economics, Education, and 

Engineering at various universities. 

There is no doubt that the introduction of this subject in schools was guided by a clear 

mandate. However, 18 years have passed since its establishment in South African 

schools. As with any initiative, it has faced a variety of challenges, transformations, 

benefits, and drawbacks in enhancing the educational experience for South African 

learners and the overall school curriculum. Consequently, this research aims to 
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examine how CAT has effectively served as a platform for fostering 21st-century skills 

(21CS) among learners. 

1.2 BACKGROUND OF THE STUDY 

CAT is a subject that integrates both theoretical knowledge and practical application, 

providing learners with the chance to engage in hands-on activities that reinforce their 

classroom learning. In a related context, Hummel (2024:n.p.) defines 21CS as the 

essential competencies that learners need to excel in their careers during the 

information age. These skills encompass creativity and innovation, critical thinking, 

problem-solving, technology proficiency, and effective communication and 

collaboration (Geisinger 2016:246). Thus, as stated, this study aims to explore the 

effectiveness of CAT as a means of fostering 21CS among learners in the 

Lejweleputswa District. 

This study has been developed through a comprehensive review of existing literature, 

focusing on the effectiveness of CAT instruction in meeting the subject's primary 

objectives. It also examines critical issues such as the lack of adequate resources 

necessary for presenting the subject and the shortage of qualified teachers to teach it 

(Venter 2016:22). Relevant research by Schlebusch (2015:361-362) reveals that in 

2014, 41 schools were offering CAT in the Lejweleputswa District. Nonetheless, Nkosi 

(2022:n.p.) claims that while many schools initially provided CAT upon its 

implementation, there has been a noticeable decline in the number of schools offering 

the subject in recent years. 

There is a pressing need to investigate the factors contributing to the decreasing 

number of schools offering CAT. This includes evaluating both the successful and 

unsuccessful implementations of the subject, exploring how CAT is utilised to teach 

learners vital 21CS, and assessing the financial implications associated with its 

offering.  

1.3 SIGNIFICANCE OF THE STUDY 

The data generated from this study supports schools offering CAT subject in effectively 

addressing the challenges associated with teaching the subject. These challenges 

include maintaining resources, recruiting qualified teachers, and managing financial 

implications of offering CAT. By tackling these issues, schools can enhance the 
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effectiveness of their instruction in essential 21CS through CAT. Additionally, the 

findings from this study highlight the significance of providing CAT to learners in 

today's world, where proficiency in computer applications is vital. 

1.4 STATEMENT OF THE PROBLEM  

There have been concerning findings regarding the number of schools that offer CAT 

since the introduction and implementation of the subject in 2006. Venter (2016:56) 

suggests that this trend is weakening. Several factors which may contribute to this 

situation are indicated in the next paragraph. 

Yao (2017:114) speculates that when CAT was first introduced in schools, one 

significant challenge was the difficulty in finding suitably qualified teachers to instruct 

the subject. Additionally, Venter (2016:55) believes that the teaching methods used 

for CAT may also play a role in the decline of schools offering this subject. 

This study extends existing research on factors contributing to the decline in the 

number of schools offering CAT, including the availability of qualified teachers and the 

use of effective instructional methods. The researcher is motivated to investigate the 

factors influencing both the successful and unsuccessful implementation of CAT from 

its inception to the present. In addition, how various CAT curricula and teaching 

approaches are employed to equip learners with 21CS in the 21st-century world. 

1.5 RESEARCH QUESTION AND OBJECTIVES 

A main research question, alongside 4 secondary questions, has emanated from the 

research problem mentioned above. These are described below. The main and 

secondary research aims are discussed thereafter.   

1.5.1 Main and secondary research questions 

The main research question is: How is CAT being effectively used as a vehicle to 

promote 21CS in the learners of the Lejweleputswa District? To answer this question, 

the following secondary questions apply: 

• SRQ1: How can the offering of CAT in schools modernise learners’ abilities to 

creatively solve both educational and life problems? 

• SRQ2: Which factors are contributing to the successful and unsuccessful 

offering of CAT in schools?; 

© Central University of Technology, Free State



   

 

5 

 

• SRQ3: Are the schools offering CAT in the Lejweleputswa District sufficiently 

equipped to offer it?; and 

• SRQ4: Which educational improvements can be introduced to enhance the 

offering of CAT? 

1.5.2 Main and secondary research aims 

The aim of this study is to examine the effectiveness of using CAT as a vehicle to 

promote 21CS in the learners of the Lejweleputswa District. The objectives that have 

emanated from the aim of this study include: 

• RA1: To discuss how the offering of CAT in schools can modernise learners’ 

abilities to creatively solve both educational and life problems; 

• RA2: To identify which factors contribute to the successful and unsuccessful 

offering of CAT in schools; 

• RA3: To find out if the schools offering CAT in the Lejweleputswa District are 

sufficiently equipped to offer it; and 

• RA4: To discover educational improvements that can be implemented to 

enhance the educational practice of CAT in schools. 

1.6 PRELIMINARY LITERATURE REVIEW 

The preliminary literature review identifies essential materials that support and validate 

the study. This review emphasises areas that reinforce new research and allow the 

researcher to evaluate and synthesise prior research concerning the current context. 

1.6.1 Theoretical framework  

This study uses the Technological Pedagogical Content Knowledge (TPACK) 

framework. The TPACK framework has been introduced to gain a deeper 

understanding of the knowledge that teachers require for effective technology 

integration (Kurt 2019:n.p.). This framework encourages a shared understanding of 

the interplay between content, pedagogy, and technology among teachers, thereby 

enhancing both teaching practices and professional development. Since its 

introduction in 2006, the TPACK framework has made a notable impact on both the 

theoretical and practical dimensions of educational technology (Taopan, Drajati, and 

Sumardi 2020:4). It holds particular relevance for this study, as the subject of CAT 
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facilitates the teaching of both the theoretical and practical components of technology 

education. 

1.6.2 21st-century skills (21CS) 

21CS are essential for learners to succeed in today's information-driven world. 

According to Stauffer (2022:n.p.), the education system should redesign the 

curriculum based on 4 key dimensions, namely skills, knowledge, character, and 

metacognition. Additionally, Roslaniec (2018:n.p.) emphasises that knowledge alone 

is not enough to prepare learners for the real world. Therefore, learners need an 

education that fosters creativity, critical thinking, communication, and collaboration. 

Critical skills such as information literacy, creativity and innovation, collaboration, 

problem-solving techniques and communication can prepare a learner for real-world 

challenges post-FET phase (Greenhill, Miller, Papadavid, Scottand, Scott, Stuart, 

Watson and Whitley 2015:2). Paniagua and Istance (2018:20) assert that teachers 

play a major role in creating an enriching learning environment for learners to 

successfully acquire the above-mentioned skills in schools. Teachers achieve this by 

merging their knowledge of pedagogy, subject matters and technology. 

Furthermore, teachers can significantly enhance the learning experience by employing 

innovative uses of technology, rather than simply utilising it for information delivery 

(McKnight, O'Malley, Ruzic, Horsley, Franey, and Bassett 2016:204). Such innovative 

applications may include learner-created projects, such as digital storytelling, which 

demand skills such as creativity, communication, technological proficiency, and 

problem-solving - essential competencies for the 21st-century. However, McKnight et 

al. (2016:207) recommend that it is crucial to address the generational divide between 

teachers and evolving computer technologies to ensure effective technology 

application. 

1.6.3 Reality of the digital world 

The reality of the digital world encompasses several key concepts, such as the digital 

age, digital natives, digital immigrants, and digital nomads (Stegehuis 2021:3). The 

digital age refers to the new media age and the information age. Digital natives are 

individuals born into the Internet era who engage with technology daily (Ahlberg 

© Central University of Technology, Free State



   

 

7 

 

2021:9). In contrast, digital immigrants are those who were raised before the digital 

age.  

Importantly, digital nomads are people who leverage technology to perform their jobs 

remotely, using telecommunication methods rather than being physically present in a 

company’s office. They rely on innovations such as affordable Internet access, 

smartphones, and the Voice over Internet Protocol (VoIP) to stay connected with 

clients and employers (Richter and Richter 2020:78). Digital nomads are 

predominantly young individuals working in fields such as marketing, design, 

information technology (IT), tutoring, writing, and media. 

As mentioned, digital natives engage with technology daily. There are individuals who 

have a natural proficiency with digital technologies and actively seek opportunities for 

innovation (Barak 2018:116). In contrast, digital immigrants are those who were not 

exposed to technology from an early age (Kivunja 2014:106). Currently, learners are 

considered digital natives, whereas teachers are seen as digital immigrants. This 

disparity has significant implications for computer technology education (Orlando and 

Attard 2016:109). Therefore, teachers teaching subjects such as CAT, Information and 

Communication Technology (ICT), and IT are encouraged to enhance their technology 

skills to stay current with advancements in computer technology (Kaware and Sain 

2015:25). 

Furthermore, the demonstration of technological fluency and ability to apply current 

digital knowledge to new situations is important to both digital natives and digital 

immigrants (Stegehuis 2021:4). This skillfully equips both learners and teachers on 

how to solve everyday life problems. Venter (2016:64) adds that “What learners need 

is not new and better curriculum but more and more of the real world”. Ndalichako and 

Komba (2014:50) concur, stating that the facilitation of teaching and learning depends 

highly on the teacher’s skills and how relevant the learners deem the information. 

1.6.4 The offering of Computer Applications Technology (CAT) in schools 

The offering of CAT in schools aims to cultivate computing skills across several key 

software packages, including Word, Excel, Access, Explorer, Outlook, PowerPoint, 

and basic HyperText Markup Language (HTML) for webpage creation (Yelisieieva 

2018:58). Learners develop the ability to utilise the Internet effectively, understand its 

significance, locate pertinent information, process that information, and make informed 
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decisions. Additionally, they learn to use ICTs responsibly. A strong level of 

competency is anticipated. 

The points mentioned above indicate that CAT aims to develop and equip learners 

with useful skills that they can responsibly apply in problem-solving processes. 

Furthermore, CAT is not solely focused on preparing learners for technology-related 

tasks; it also emphasises how to address real-life problems legally and ethically (Caird 

and Lane 2015:60). 

For a school to be qualified to offer CAT, it must have a computer laboratory outfitted 

with an adequate number of computers, routers or switches, printers, and a budget to 

cover annual operating costs (Bulman and Fairlie 2016:255). Thus, CAT cannot be 

taught without these essential technological resources, which are the product of 

expertise in computer technology. Additionally, Chen, Zou, Cheng, and Xie (2020:1) 

emphasise that learners should have access to at least one computer at school daily 

for the entirety of their instructional time. Such access provides learners with ample 

opportunities to explore, familiarise themselves with technology, innovate, and tackle 

problems in a CAT classroom. It also promotes greater independence, inspires 

enthusiasm for experimentation, and enhances learners’ computer skills.  

1.6.5 Factors influencing learners’ choice of subjects 

Factors that influence a learner’s choice of subjects include specific elements that can 

either encourage or discourage participation in particular subjects. A teacher’s 

pedagogy plays a significant role among these elements (Ndalichako and Komba 

2014:52). This observation suggests that teachers have a major impact on developing 

learners' interest in certain subjects. Key factors such as the quality of teaching, the 

friendliness of the teacher, and the teacher’s competence can greatly influence a 

learner’s interest and subsequently affect their choice of subjects. Adam and Salome 

(2014:1297) note that a learner’s subject choice often depends on the availability of 

qualified and competent teachers. Additionally, Akani (2015:212) states that the 

teaching methods employed by teachers, such as practical work in the laboratory and 

demonstrations, can significantly impact a learner’s interest.  

The relevancy of the subject and its applicability in one’s life determine how significant 

it is (Ndalichako and Komba 2014:55). Venter (2016:31) mentions the factors that 

impact learners’ choice in studying computer-related subjects, such as CAT, in their 
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study. These factors include the learner’s curiosity about the subject, how important 

taking this subject is in the learner’s future, the availability of funding when going for 

further studies and the learner’s desire to achieve something in the field they choose. 

All of these factors play a crucial role in shaping a learner's subject choices and the 

career paths they may follow in the future. Consequently, CAT is a subject that sparks 

significant interest among learners. In today's world, learners are more inclined toward 

technological innovations than traditional teaching methods, as their lives are largely 

influenced by technology. Furthermore, CAT promotes an engaging environment that 

fosters creativity and enhances critical thinking and problem-solving skills.  

1.7 RESEARCH DESIGN 

Research design is referred to as a strategic plan used to direct the data collection 

and analysis phase of the research (Abutabenjeh and Jaradat 2018:238). It gives the 

study a framework that indicates the type of information to be collected and which 

procedure to follow (Collin and Stockton 2018:5). A researcher uses the research 

design to strategically solve a proposed problem and carry out an investigation. For 

this study, the researcher uses the research onion that was developed by Saunders, 

Lewis, Thornhill, and Bristow (2019:130). The research onion provides an effective 

progression through which a research methodology can be designed (Nizar and 

Janathanan 2018:5). The research onion is shown in Figure 1.1 below. 
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Figure 1. 1: The research onion Saunders et al. (2023) 

1.7.1 Research philosophy 

A research philosophy provides a framework that analysts utilise to generate reliable 

data for their studies. Essentially, it serves as the foundation of the research process, 

encompassing the selection of a research method, the definition of a topic, and the 

collection, preparation, and analysis of data (Dougherty, Slevc and Grand 2019:362). 

This study embraces a pragmatic philosophy. Pragmatism is a philosophical approach 

that emphasises the interconnectedness of understanding the world and the ability to 

take effective action within it (Tsumake 2020:41). This overarching concept has 

inspired various interpretations, such as the notion that all philosophical ideas should 

be subject to scientific testing. In addition, it might include a claim which is deemed 

true if it provides practical utility (implying that philosophical theories lacking social 

relevance hold little value). Finally, pragmatism may lend to the belief that experience 

is rooted in engagement with nature rather than mere representation, and that 

articulate language builds upon a solid foundation of knowledge (Francis 2020:64). 

In this study, pragmatism synthesises both positivist and interpretivist methodologies. 

This integration capitalises on the strengths of each approach while mitigating the 
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limitations of the other, particularly in assessing the effectiveness of CAT in fostering 

21CS among learners in the Lejweleputswa District. 

1.7.2 Research approach 

The research approach refers to the strategy and techniques employed in a study, 

encompassing everything from broad assumptions to specific methods of data 

collection, analysis, and interpretation (Stumpfle 2020:n.p.). This approach is shaped 

by the nature of the study and the research problem. There are two primary types of 

research approaches, namely deductive and inductive. 

Deductive thinking is a logical process that moves from general concepts to specific 

conclusions (Indeed 2021:n.p.). It is often referred to as top-down thinking or deductive 

reasoning because it starts with general principles and moves toward facts, rules, 

definitions, and specifications towards a conclusion. 

In contrast, inductive thinking begins with individual perceptions and leads to broader 

generalisations. It utilises observed patterns to make conclusions (Zukauskas, 

Vveinhardt and Andriukaitiene 2018:144). This study employs an inductive approach, 

in which a series of insights from all participants guide the researcher to a conclusion 

that may be valid. Furthermore, the inductive method is used to explore phenomena 

and identify themes and patterns from the participants' responses regarding the use 

of CAT as a means of teaching 21CS to learners in the Lejweleputswa District. 

1.7.3 Research strategies 

The research strategy, as outlined by Skinner, Nelson, Chin, and Land (2015:32), 

defines how the researcher intends to carry out the study. Several strategies are 

available, including experimental research, action research, case studies, concurrent 

embedded research, phenomenology, and explanatory sequence analysis. For this 

study, the researcher has opted to utilise the concurrent embedded strategy. 

In mixed-methods research, a concurrent embedded strategy involves collecting data 

simultaneously within the same study. In this approach, one method, either qualitative 

or quantitative, takes precedence, while the other is integrated or "nested" within it 

(Aultman, Baughman, and Ludwick 2018:3578). 

In this particular study, data have been gathered qualitatively and quantitatively during 

the first phase of the concurrent embedded strategy. The quantitative data collected 
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is subsequently summarised using qualitative methods in the second phase, which 

focuses on data analysis. Therefore, while both qualitative and quantitative data have 

been collected, the interpretation of the data primarily relies on qualitative discussion. 

1.7.4 Research choice 

Research choice determines which data are collected from participants (Bhandari 

2020:n.p.). Research choices include qualitative, quantitative, and mixed-methods 

(Almalki 2016:290). 

A qualitative research choice focuses on participants' perceptions as the central 

element. Knowledge is developed through observable phenomena and the description 

of people's beliefs, values, intentions, and reasons (Maher, Hadfield, Hutchings, and 

Eyto 2018:3). This research choice emphasises detailed observations to generate rich 

information. 

In contrast, a quantitative research choice is defined as the systematic collection of 

numerical data which applies statistical, mathematical, or computational methods to 

investigate phenomena (Mpele 2014:92). Quantitative research is grounded in the 

positivism paradigm, which supports statistical breakdown methods, including 

inferential statistics, hypothesis testing, mathematical analysis, experimental and 

quasi-experimental designs, and questionnaires with a limited number of 

predetermined responses (Hassan, 2024:n.p.). 

Mixed-methods design combines quantitative and qualitative approaches within a 

single study (Guetterman and Fetters 2018:902). The advantage of integrating both 

designs is that it retains the strengths of each while addressing the shortcomings of 

the other (Almalki 2016:290). Furthermore, this integration allows the two data types 

to complement each other, offering deeper insights and generating new questions for 

future research. This study utilises a mixed-methods design, employing quantitative 

data to confirm and test conclusions drawn from qualitative data, and using qualitative 

data to provide meaning to the quantitative findings (Ahmad, Wasim, Irfan, Gogoi, 

Srivastava and Farheen 2019:2830).  

1.7.5 Time horizon  

The time horizon defines the research timeframe, distinguishing between cross-

sectional or short-term studies and longitudinal studies. Cross-sectional studies 
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involve data collection at a specific moment in time, while longitudinal studies gather 

data over an extended period to facilitate comparisons (Melnikovas 2018:34). This 

study employed a cross-sectional timeframe, indicating that data are collected over a 

short duration. 

1.7.6 Research technique and procedures 

Research techniques and procedures encompass the strategies employed by 

researchers to gather data, uncover new insights, and achieve a deeper 

understanding of the subject matter (Ahmed and Ishtiaq 2019:2831). While there are 

numerous techniques available for data collection, researchers select the most 

suitable methods based on the type of information they intend to uncover. This study 

employs both semi-structured interviews and structured questionnaires to collect 

comprehensive data. 

A closed-ended questionnaire features a list of questions with predefined response 

options from which participants can choose (Bruijtne and Wijnant 2014:955). 

Conversely, an open-ended questionnaire invites participants to articulate their 

thoughts and opinions in greater detail regarding the questions posed (Zhou, Wang, 

Zhang and Guo 2017:1275). This study used mixed questionnaires, which consist of 

both closed-ended and open-ended questions in a single form, allowing respondents 

to provide more elaborate answers without constraints on their responses (Marcucci, 

Sanchis, Ciarapica and Bevilacqua 2022:1858). The researcher has distributed these 

mixed questionnaires to learners enrolled in CAT as part of their FET phase subjects, 

as well as to the teacher responsible for teaching CAT. Table 1.1 below represents 

the number of structured questionnaires distributed and received from the teachers 

and the learners. 

Table 1. 1: Total Number of questionnaires distributed and received 

Participants Number of 
questionnaires 
distributed 

Number of questionnaires 
received 

Learners 180 131 

Teachers 30 16 

Furthermore, the researcher has utilised semi-structured interviews to facilitate in-

depth discussions, enabling the interviewer to explore and expand on the participants' 

responses or comments (Ruslin, Mashuri, Rasak, Alhabsyi and Syam 2022:24). An 
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interview is a dialogue aimed at gathering information, where the interviewer steers 

the conversation and asks questions, while the interviewee provides their answers 

(Mann 2016:30). In this study, the researcher has interviewed 3 school principals 

responsible for ensuring the smooth operation of the subject. 

1.7.6.1 Population and sample 

Population refers to a group of individuals, objects or events that meet specific criteria 

(Skarupski, Gross, Schrack, Deal, and Eber 2018:157). For this study, the population 

consists of all public schools in the Lejweleputswa District that offer CAT. To be 

specific, the teachers are from 10 different schools across the Lejweleputswa District. 

As stated in Table 1.2 below, the population entails 3 different schools. 

Table 1. 2: Population 

Population name Location 

School 1 Virginia 

School 2 Welkom 

School 3 Odendaalsrus 

Sampling involves selecting several participants to represent a larger group from 

which they were drawn (Ralph 2021:2). This study has employed purposeful sampling, 

which involves identifying and selecting individuals or groups who possess knowledge 

or experience related to the phenomenon of interest (Kalu 2019:2527). Therefore, the 

sample for this study includes CAT teachers, learners in the FET phase who receive 

CAT, and the principals of schools offering CAT in the Lejweleputswa District, as 

indicated in Table 1.3. 

Table 1. 3: Sample 

Participants Total number of participants 

Teachers 16 

Learners 131 

Principals  3 

Total 150 

1.7.7 Data analysis 

Research data analysis is a method employed by researchers for distilling data into a 

narrative and analysing it to extract insights (Yan, Powell, Curtis, and Wong 2020:2). 

As a result of data analysis, a large amount of data can be broken down into smaller 
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pieces to ensure it makes sense. Both quantitative and qualitative analysis is used in 

this study, as described in the subsections below.  

1.7.7.1 Quantitative data analysis 

Quantitative data analysis involves examining data that is numerical or can be easily 

converted into numerical form without losing its significance (Rahman and Muktadir 

2021:300). A systematic review is an objective and repeatable method for addressing 

a specific research question by collecting all relevant studies and evaluating their 

findings (Comert, Zill, Christelle, Dirmaier, Härter and Scholl 2016:3). 

Statistics can be divided into two main categories, namely descriptive and inferential. 

Descriptive statistics summarise the characteristics of a sample, while inferential 

statistics make predictions about a larger population based on the sample data 

(Jansen and Warren 2020:n.p.). Common procedures in descriptive statistics include 

calculating the mean (average), median, standard deviation, and skewness (Thomas 

and Vetter 2017:1). Examples of inferential statistical methods include t-tests, analysis 

of variance, correlation, chi-square tests, and regression analysis. This study has 

utilised descriptive statistics, inferential statistics, and a chi-square analysis to analyse 

its data. 

1.7.7.2 Qualitative data analysis 

For the analysis of qualitative data, this study employs thematic analysis, a method 

that involves identifying patterns or themes within qualitative information (Maguire and 

Delahunt 2017:3353). Peel (2020:1) also describes thematic analysis as a qualitative 

approach used to classify and present patterns relevant to the data. This method 

seeks to interpret meanings associated with specific themes or patterns. By utilising 

thematic analysis, researchers can investigate the relationships between concepts 

and compare these with existing data. 

The researcher has adhered to a 6-phase framework as established by Braun and 

Clarke (2006:90-98) cited in Maguire and Delahunt (2017:3355), namely: 

• Step 1: Become familiar with the data. This involves thoroughly reading and 

re-reading the collected data; 

• Step 2: Generate initial codes. In this phase, the data is organised by distilling 

extensive information into manageable, meaningful segments; 
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• Step 3: Search for themes. The researcher explores the data for patterns or 

themes, emphasising the significance of the information; 

• Step 4: Review themes. At this stage, the researcher evaluates and refines the 

preliminary themes identified in Step 3 to ensure they are coherent and relevant; 

• Step 5: Define themes. The researcher clarifies the significance of each theme 

concerning the aims of the study; and 

• Step 6: Writing up. Finally, the researcher compiles a report based on the 

findings. 

1.8 ETHICAL CONSIDERATIONS  

The research has been carried out in compliance with the ethical standards and 

procedures established by the Central University of Technology (CUT), Free State. 

The researcher presented the research proposal to the Faculty of Research and 

Innovation Committee (FRIC) of the Faculty of Humanities, and after a thorough 

discussion, approval was obtained to conduct this study. Furthermore, authorisation 

has been secured from the Free State Department of Basic Education (DBE) to visit 

and collect data from different schools. In addition, permission was asked from the 

learners and parents, principals, and teachers involved in the research in the form of 

a consent letter. Moreover, participants were assured anonymity and protection. 

1.9 ESTABLISHING TRUSTWORTHINESS 

Dooly, Moore, and Vallejo (2017:354) emphasise that ethical considerations in 

research revolve around the distinction between what is right and wrong. In a similar 

vein, Arafat (2024:140) describes research ethics as the standard of professionalism 

that pertains to moral values, legality, and the social responsibilities owed to 

participants. Furthermore, Kelp and Simion (2023:668) suggest that the 

trustworthiness of a study can be evaluated using Guba’s Model of Trustworthiness, 

which comprises 4 essential components, namely truth value (credibility), applicability 

(transferability), consistency (dependability), and neutrality (confirmability). These 4 

essential components of trustworthiness are discussed in detail in Chapter 3. 

Credibility is referred to as the truth-value of research findings based on the research 

design, participants and context (Vazire 2018:1). The issue around credibility 
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surrounds how well and validly the research instrument is used to gather true 

information from the discovery of human experience. 

Transferability is referred to as the degree to which findings can be applied to other 

contexts (Munthe-Kaas, Nokley, Lewin and Glenton 2020:11). This refers to how valid 

the findings of the study are and how applicable the findings can be in other studies. 

Dependability is how the researcher determines the consistency of the findings. As 

such, the researcher should verify how constant the information gathered is (Carnot, 

Bernardino, Laranjeiro and Oliveira 2020:1). 

Conformability is referred to as the “criterion of neutrality, which is achieved when 

truth-value and applicability of data are established” (Finotelloa, Romarowski, Gorla, 

Bianchi, Bedogni, Auricchio and Morganti 2021:47). Therefore, after information is 

gathered, it can be applied and verified by experiment or observation.  

1.10 LIMITATION OF RESEARCH 

The presence of the researcher during the questionnaire completion may have 

influenced the participants' ability to respond in a relaxed and natural manner. This 

could lead to uncertainty in the information collected. Additionally, factors such as 

participant availability and the postponement of appointments may have disrupted the 

study's process. 

1.11 DELIMITATION OF RESEARCH 

This study has been conducted in public secondary schools in the Lejweleputswa 

District that offer the CAT subject. Consequently, the findings may not apply to primary 

schools, secondary schools that do not offer CAT and private secondary schools. 

1.12 DEFINITION OF TERMS  

• CAT: The study of unified components of the computer system, which involves 

the hardware and the software systems (Ackerman 2023:n.p.); 

• Computer literacy: The level of familiarity with basic hardware and software 

concepts that allows one to use a personal computer for data entry, word 

processing, spreadsheets and electronic communication (Tsai, Liang and Hsu 

2021:580); 
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• Computer laboratory: The cluster of computers that are usually networked and 

available for use by the public (Eisele, Troost and Berger 2021:813); 

• Pedagogy: The method and practice of teaching, especially an academic 

subject (Lisell 2021:256); and 

• Critical thinking: Intellectually disciplined process of actively and skilfully 

conceptualising, applying, analysing and evaluating information gathered from 

observation, experience, reflection, reasoning or communication as a guide to 

belief (Guo and Lee 2023:4877). 

1.13 DIVISION OF CHAPTERS ENDED HERE 

This study consists of 5 chapters. Chapter One offered a general overview of this 

study. It began with an introduction and background information, followed by a 

description of the research question, objectives, and significance of the study. Finally, 

it provided a brief insight into the research methodology that was employed. 

Chapter Two provides a review of the literature linking the teaching and learning of 

CAT with the acquisition of 21CS. This chapter examines and discusses findings from 

related studies pertinent to this research. Additionally, it explores the theoretical 

framework of the study. 

Chapter 3 outlines the research philosophy, approach, strategy, choice, and time 

horizons for this study. It also describes the research techniques, procedures, 

sampling plan, and analysis methodology that are employed in this study.  

Chapter 4 presents the results gathered from Chapter 3. This is followed by a 

discussion of the findings. It also covers the data inspection process, including validity 

assessment. 

Chapter 5 concludes the study with solutions to the main problem and provides 

recommendations. This chapter also includes a summary of the entire study. 

1.14 SUMMARY 

This chapter presented an introduction to the entire study. It provided the background 

to the study, statement of the problem, the aim of the study, the research questions 

guiding the study, the research design and the structure of the entire study. Chapter 2 

will discuss the literature applicable to this study.  
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CHAPTER TWO: LITERATURE REVIEW 

2.1 INTRODUCTION 

A meticulous examination of existing literature is necessary to establish a strong 

foundation for any study which seeks to generate substantive findings (Fernandez 

2019:188). Therefore, it is essential to scrutinise the literature review comprehensively 

and ensure that it is reliable, relevant, and up-to-date (Chigbu, Atiku and Plessis 

2023:2). The review must also be conducted in a manner that is consistent with 

established research standards and best practices. By doing so, the researcher can 

obtain accurate and actionable insights that will facilitate informed decision-making 

regarding the efficacy of CAT in promoting 21CS among learners in the Lejweleputswa 

District. 

This chapter begins by discussing how 21CS are taught in a CAT classroom. 

Throughout this study, the researcher will delve into pivotal skills crucial for navigating 

the demands of the 21CS, examining areas such as i) creativity and innovation; ii) 

problem-solving and critical thinking; iii) communication proficiency and collaboration, 

and iv) and technological adeptness. This chapter further describes the computer-

related subjects that are currently being taught in public schools in the Lejweleputswa 

District (including CAT). The chapter then explains the importance of CAT as a subject, 

along with the challenges that teachers face while teaching it. It also covers the 

learners' perceptions of the subject, as well as the successes and failures of teaching 

CAT.  

This chapter will culminate in a comprehensive summary of the theoretical framework 

that elucidates the reason for the research problem being investigated, thereby 

providing the necessary support structure. The framework in question is known as the 

TPACK (which will be discussed further in this chapter). 

2.2 21ST-CENTURY SKILLS (21CS) IN EDUCATION 

Today’s 21st-century education is about providing learners with the skills they need to 

succeed in a world of rapidly changing technology, as well as assisting them in 

developing the confidence to exercise these skills (Driscoll 2017:n.p.). Additionally, the 

concept of 21st-century education plays a crucial role in educational ideology and 

strategic planning. It places a greater emphasis on developing skills that revolve 
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around comprehending information and employing it in innovative ways (Nichols 

2019:n.p.). 

The 21st-century is characterised by a profound era of transformation, wherein diverse 

organisations prioritise enhanced capabilities in knowledge, mobility, and collaboration 

(Chalkiadaki, 2018:1). This epoch demands a paradigm shift in how individuals and 

schools approach their objectives, placing significant emphasis on the above-

mentioned capabilities. 

Consistent with Martin, Nacu and Pinkard (2016:38) findings on the elaboration of the 

notion of the 21st-century by characterising it as a time defined by specific core 

competences. These skills cover important abilities, including problem-solving, critical 

thinking, computer literacy, and teamwork (iCEV 2024:n.p). Learners must develop 

and refine these skills not only to adapt but also to flourish in today's fast-paced and 

dynamic environment. The value of developing these skills cannot be emphasised as 

society and the body of knowledge continue to change. 

 21CS might sound modern, however, its core skills (see Figure 2.1) have always been 

essential (Benade, Garner, Teschers, and Gibbons, 2014:47). In addition, these core 

skills have gained increasing importance due to the emergent demand for technology 

knowledge (TK) (Hadinugrahaningsiha, Rahmawati and Ridwan 2017:1). It is, 

therefore, important that learners acquire 21CS to keep pace with the evolution of 

technology and the Fourth Industrial Revolution (4IR) (Chu, Reynolds, Notari, Taveres 

and Lee 2017:62).  

21CS welcomes learners into an exciting learning environment that allows them to 

move from information delivery to information discovery and problem-solving 

(Berkowicz and Myers 2017:5). Figure 2.1 illustrates the components of 21CS, which 

include i) creativity and innovation; ii) critical thinking and problem-solving; iii) 

technological skills, and iv) communication and collaboration (Chu et al., 2017:63). 

Section 2.2.1 after Figure 2.1 will discuss the application of 21CS in CAT classrooms. 
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Figure 2.1: 21st-century skills 

2.2.1 Creativity and innovation skills 

As defined by Surabhi and Singh (2018:504), creativity pertains to the capacity to 

produce novel, distinct, unforeseen, and alternative ideas or solutions. This cognitive 

ability encompasses the capacity to think beyond conventional boundaries, leading to 

the generation of innovative and original concepts or approaches. Furthermore, 

according to Puccio (2017:331), creativity is recognising novel chances, adjusting 

quickly to changing circumstances, and generating original ideas. Additionally, 

Hadinugrahaningsiha et al. (2017:2) explain that creativity involves thinking beyond 

one's imagination through innovative exercises and brainstorming. 

In 21st-century classrooms, subjects such as CAT enable learners to create 

something new out of the ordinary by receiving lessons that include software 

applications such as Microsoft Word, also known as a word processing application or 

word processor (WP). Shah (2020:20) states that a WP is a multi-purpose tool; for 

example, one of its functions includes serving as a logo constructor. Therefore, in CAT 

lessons, learners are provided with opportunities to create and design using a WP, as 

it allows them to combine shapes and words that can give them a good corporate 

design (Fan and Li 2020:5185). Moreover, a WP offers a series of pre-designed 

templates that cater to various needs, including simple documents, brochures, 

certificates, touring playing cards, and invitations. These enable CAT learners to 
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personalise and craft visually appealing and easily editable documents, which can be 

effortlessly shared, printed and collaborated on (Yang and Chen 2015:1005). 

Innovation, on the other hand, is referred to as an act of application of new ideas or 

implementation of something new (Surbhi and Singh 2018:504). In addition, McLean 

(2018:392) defines innovation as a process of applying improved solutions to meet 

new requirements. As technology introduces something new, CAT learners can easily 

adapt to changes; for example, from designing an ordinary logo using a WP to 

designing an extraordinary logo using Adobe Illustrator while applying knowledge and 

skills taught in CAT classes (Mahato, Khan and Yadav 2020:217). Adobe Illustrator is 

a software application for creating drawings and artwork using Windows, and it is 

broadly used by graphic designers and visual artists to create the finest artwork (Mazo 

2021:n.p.). 

Both creativity and innovation are closely tied together since creativity is related to 

imaginary processes, and innovation is related to the implementation of those 

imaginations, ideas or thoughts (McLean 2018:394). According to Henriksen, Mishra, 

and Fisser (2016:28), creativity is a thinking skill; therefore, it can be learned by doing 

or by being implemented. In an educational sense, CAT learners are given real-world 

tasks such as designing a logo (Henriksen, Mishra and Mehta 2015:457). As a result, 

learners become enthusiastic and engage in building creative skills and attain habits 

of applying new knowledge (Boronat and Choueiry 2022:81). Furthermore, Kantosalo, 

Toivanen, and Toivonen (2015:227) concur with this perspective and emphasise that 

the proficient utilisation of diverse digital applications within the CAT subject offers 

learners abundant opportunities to apply their problem-solving skills with a creative 

approach in handling data and formulating innovative solutions. The following 

subsection will discuss the abovementioned critical thinking and problem-solving 

skills. 

2.2.2 Critical thinking and problem-solving skills 

The critical thinking skill refers to the ability to analyse information and form reasoned 

judgments (Tomas, Evans, Doyle, and Skamp 2019:3). Additionally, Gafour and 

Gafour (2020:2) believe that critical thinking is the ability to think clearly, understand 

concepts and connect between ideas using logic to make a judgement. Furthermore, 

Alsaleh (2020:21) proposes the notion that critical thinking encompasses a multitude 
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of skills and processes that enhance cognitive prowess in individuals. These include 

analytical and synthetic thinking, the ability to render sound judgments, effective 

decision-making, drawing well-founded conclusions, and the capacity for 

generalisation. 

The above statement suggests that critical thinking is driven by logic - hence it is a 

prerequisite when technology is involved (Arevalo 2019:2). In simple terms, this means 

that since we live in a knowledge- and ever-changing technology era, combining 

critical thinking skills with technology has become essential for solving problems 

(Potter 2022:109).  

CAT allows learners to engage with content critically; they use their critical thinking 

skills to solve problems using a computer or computer software accordingly 

(Supriyatnoa, Susilawati, and Hassan 2020:1100). Take, for example, in Microsoft 

Excel, when learners are being challenged to use functions to calculate. They first 

have to analyse the problem, understand it and make a judgement, then decide which 

function to use to get to the correct answer. This is pure critical thinking, which gives 

learners a chance to engage in the problem-solving process, as discussed in the next 

paragraph (Doyle 2022:n.p.). 

Problem-solving is referred to as the result of critical thinking as it thoroughly analyses 

the problem to find the best possible solution (Alba, Keane, Chen and Kaufman 

2021:2). In addition, problem-solving is the pursuit of a purpose, wherein the path to 

achieving that purpose is uncertain (Doyle (2022:n.p.). Furthermore, problem-solving 

involves the process of finding solutions to difficulties or obstacles and achieving goals 

that may not be immediately evident (Khalid, Saad, Hamid, Abdullah, Ibrahim, and 

Shahrill 2020:272). Greeno (2017: n.p.) states that problem-solving necessitates 

specific cognitive abilities, and a problem tends to persist if one lacks the knowledge 

to resolve it. Therefore, for the problem to be solved, learners must use critical thinking 

skills to help them identify and analyse the problem, then understand what is required, 

make a judgement and finally make a decision (Ifana, Hari, and Komang 2021:12).  

In the context of a CAT classroom, it is common to encounter scenarios where the 

computer screen and case become unresponsive and fail to power on. In such 

situations, learners are allowed to exercise their problem-solving skills. Thus, learners 

can use their creativity and resourcefulness to identify and implement solutions that 
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would otherwise not have been considered. Such scenarios can serve as a valuable 

learning experience, as they allow learners to develop essential skills crucial in the 

modern workplace (Ferreira, Sousa and Tereso 23:432). To solve such problems, 

learners may be guided by the 7 fundamental steps of the problem-solving process to 

devise the most effective solution (Enk and Hart 1985:249-250). The steps and their 

application, as followed by CAT learners, are outlined in Table 2.1 below. 

Table 2. 1: 7 problem-solving steps  

STEP 1 Identifying 
the problem 

The computer screen and case are unresponsive in the CAT classroom. 

STEP 2 Define the 
problem 

When the switch buttons of both the computer case and the computer 
screen are pressed to switch on the whole computer system, nothing 
happens - no light reflects from either device, and the screen is blank. 

STEP 3 List possible 
solutions 

The learners will list proposed options to solve the problem. Examples of 
such may be to i) check the devices by verifying their connection to a 
functioning electrical socket; ii) try a different outlet if necessary, and iii) 
inspect for any damage or burnt areas. 

STEP 4 Organising 
information 

Learners must first collect and organise relevant information. Once the 
underlying cause of the problem has been identified, it will be easier to 
gather information about potential solutions. For instance, let us consider 
a scenario in which both devices are not connected to an electrical or 
socket outlet. In such a case, learners would need to acquire information 
on the safe and effective means of connecting both devices to the outlet. 
By diligently researching and gathering information, learners can 
effectively address problems and find viable solutions. 

STEP 5 Allocating 
resources 

It is recommended that learners conduct a thorough assessment of the 
problem at hand and prioritise the necessary actions. In the current 
situation, there is a lack of available space to accommodate both devices. 
As a result, it is imperative to acquire an electric extension socket with at 
least 5 outlets to facilitate the connection of all the necessary plugs. 

STEP 6 Monitoring 
process 

If progress is not being made, it may be advisable to re-evaluate the 
situation and explore new strategies that may better align with desired 
outcomes. To ensure that all electrical plugs can be accommodated, 
learners are encouraged to report any issues to their respective 
instructors, who will then provide them with an electrical extension that 
can support all plugs. 

STEP 7 Evaluating 
the results 

The learners may have successfully resolved the issue by identifying and 
implementing the most optimal solution. The electric extension socket 
plug was provided, and the learners proceeded to connect their 
respective devices to the socket. Subsequently, they may have been able 
to activate their devices without any issues, indicating that the chosen 
solution was indeed the most appropriate one. 

 

Within the CAT classroom, this process may allow learners to work together to analyse 

the problem, make a judgement, and finally decide to solve the problem. These skills 

are some of the skills needed in the 21st-century, and they are taught in the CAT 

classroom.  
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Critical thinking and problem-solving skills practised in the CAT classroom create a 

platform for the 21st-century learners to fully engage in productive and thought-

provoking activities as they critically unpack the problem to come up with the best 

solution (Doyle 2019:n.p.). Additionally, applications such as Microsoft Excel 

(spreadsheet) are also facilitated in a CAT classroom, and they help with problem-

solving and critical thinking skills. For instance, the use of the VLOOKUP function can 

be used to reconcile mismatched data between two reports, significantly reducing the 

time required compared to manual comparison. Spreadsheet is facilitated in CAT 

classes as a means to help learners store, organise, and categorise data into a logical 

format (Katoch 2020:48). Spreadsheets allow learners to work towards solving 

problems, such as mathematical problems, as it has features that allow learners to do 

calculation (addition, subtraction, division, multiplication, percentage, average, 

minimum, maximum and count formula) (Chaamwe and Shumba 2016:436). 

Consequently, CAT challenges learners' ways of thinking and arriving at conclusions 

by fusing theoretical ideas and real-world applications in a well-balanced curriculum 

(Ghosh, Gupta, Dua and Kumar 2020:3).  

Critical thinking and problem-solving are not the only skills that learners need. As such, 

the next subsection will discuss how communication and collaboration skills are taught 

in CAT classrooms. 

2.2.3 Communication and collaboration skills 

Communication is a dynamic process involving the transmission and reception of 

messages through both verbal and non-verbal channels (Douglas and Gerde 

2019:32). This comprehensive spectrum of communication encompasses speech, oral 

exchanges, written expressions, signals, behaviours, and graphical presentations. 

Communication is a crucial aspect of the CAT subject, as one of CAT’s vital modules 

includes information management. This focuses primarily on communication 

technologies, such as finding and accessing information, processing information, and 

presenting solutions (Siddiqui and Singh 2016:71).  

CAT learners are taught about exploring the effect of ICT in terms of a social computer 

environment. This includes social network websites and precautionary and safety 

measures in a legal computer environment, for example, Internet fraud (Zhou, Sun, 

Shafu, Wang, Juanhu and Gao 2021:43379). Communication can sometimes mean a 

© Central University of Technology, Free State



   

 

26 

 

few different people connecting to the Internet and working towards one goal from 

different spheres, and this can be taken as collaboration, which is discussed below. 

Collaboration is defined as the joint effort of multiple individuals who can communicate 

views and contribute to the accomplishment of the task (Garner, Nicholas and Rouse 

2021:764). Likewise, Brand, Allen, Altman, Hlava, and Scott (2015:152) posit that 

collaborative learning entails the strategic organisation of learners into groups or pairs 

with the shared objective of accomplishing a specific learning goal. Boveda and 

Weinberg (2022:9) further indicate that collaboration may sometimes be 

asynchronous or synchronous. Asynchronous means that those collaborating are not 

necessarily communicating and working together at the same time, while synchronous 

means parties involved work together simultaneously and in communication 

(McLoughlin, Patel, O’Callaghan and Reeves 2017:138).  

Furthermore, Nguyen and Nguyen (2020:292) elaborate that collaborative learning 

environments allow learners to generate their ideas based on reflection and challenge 

them to express and defend their own opinions. Moreover, collaborative learning 

encourages learners to acquire crucial 21CS, such as the ability to work in teams to 

solve and apply knowledge gained through tasks in CAT classrooms (Wu, Zhou, Xie, 

and Cheng 2017:365). Thus, the symbiotic relationship between CAT and cloud 

computing becomes evident, as they jointly facilitate the learners in understanding how 

to effectively communicate and collaborate with others through online means to 

achieve shared objectives, with the Internet serving as the primary medium of 

communication (Sandhu 2022:32).  

To use the Internet, certain skills are essential. Therefore, the following subsection will 

discuss how technology skills are taught in a CAT classroom. 

2.2.4 Technology skills 

Technology skills are vital for thriving in today's digital landscape. Proficiency in digital 

and technical media not only enhances personal growth but also opens doors to 

countless opportunities in various fields. Raja and Nagasubramani (2018:33) highlight 

that in the educational context, technology encompasses the use of hardware (like 

computers), accessible to both teachers and learners within the CAT classroom. 

Conversely, Mishra, Martynenko, Chemat, Paniwnyk, Barba, and Jambral (2018:1834) 

suggest that technology has transcended its traditional role of merely simplifying 
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learning processes. Instead, it has evolved into a distinct field of study, engaging 

individuals in the development of educational tools and resources. 

Dakhi, Jama, Irfan, Ambiyar, and Ishak (2020:50) highlight that the interpretation of 

technology in schools varies based on its intended use. Moreover, to foster an 

interactive learning atmosphere, technological advancements encourage teachers to 

comprehend and integrate technology into their teaching and learning practices. For 

this reason, Erazo, Gonzalez, and Vaca (2015:65) argue that some schools 

specifically utilise technology in 3 main categories, namely instructional preparation, 

instructional delivery, and as a learning tool.  

Firstly, teachers employ technology for instructional preparation to prepare their lesson 

plans and presentations. In preparing lesson plans, they may use PowerPoint 

presentations or a WP on their computers to organise their lessons, and for presenting 

the lessons, a projector and projection screen may be utilised (Leon and Garcia-

Martinez 2021:1044).  

Secondly, technology for instructional delivery is used by a teacher in the sense that a 

teacher gives a lesson presentation and set of instructions displayed on a projector 

screen while learners are listening and interacting as they follow the instruction and 

do what is required of them such as answering questions (Onwuagbuizie, Singh and 

Fook 2015:52).  

Finally, technology as a learning tool involves both parties, as learners will be required 

to use a specific software application to carry out the instructions and show capabilities 

to solve problems, create something new, communicate, and share perspectives 

(Shadiev and Yang 2020:2). As an illustration of the aforementioned concept, learners 

may be tasked with creating a comprehensive curriculum vitae (CV) for a vacant 

position within a specific organisation and transmitting it to the aforementioned 

organisation via email. To successfully execute this task, learners will proficiently 

utilise WP software to skilfully craft the CV, and demonstrate proficiency with email 

software, such as Outlook, to competently attach the CV and submit their application 

for the desired position. Depending on how well they are taught, some learners will 

find technology skills easy to grasp. However, teachers’ perception of teaching 21CS 

through CAT may impact these skills, as discussed below. 
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2.2.5 Teachers’ perception of teaching 21st-century skills (21CS) through 

Computer Applications Technology (CAT) 

Teachers’ perception of teaching 21CS through CAT depends on how well the teacher 

is trained to teach the subject to assist learners in meeting its objectives. According to 

Kaware and Sain (2015:28), teachers are facing significant challenges when it comes 

to instructing learners in an era of instant information. This includes the widespread 

use of the Internet, smartphones, computers, tablets, gaming systems, and multimedia 

devices. The capacity of teachers to effectively impart 21CS is intricately linked to their 

own conceptions or mental frameworks regarding their background expertise and 

professional journey regarding the skills they are expected to teach (Perifanou, 

Economides and Tzafilkou 2021:239). 

Boonmoh, Jumpakate, and Karpklon (2021:3) explicitly underscore that to adeptly 

guide learners in evaluating, interpreting, and utilising technology, teachers must 

actively support the integration of technology in their classrooms and demonstrate 

proficient use of technology to accomplish tasks. Emphasising proper technology 

usage becomes essential in this context, empowering learners to leverage 

technological tools effectively. Tour (2015:126) indicates that some teachers may 

assume that learners are literate in technology since they have spent their lives around 

it. Despite the abovementioned point, Henriksen et al. (2016:32) remind teachers that 

21CS, together with technology-related skills, are not automatically learned. 

Therefore, it is important to provide professional development for teachers so that they 

can explore 21CS and technology-related skills, thus allowing them to teach in 

different ways (Shafie, Majid, and Ismail 2019:25). Similarly, Sreeramana and 

Shubhrajyotsna (2016:6) also point out that there is importance in providing exemplars 

and guiding teachers towards appropriate methods for teaching 21CS.  

All of the abovementioned skills are essential in 21st-century education. To further 

explore technology (and its related skills) in education, the following section discusses 

computing subjects in South African schools. 

2.3 COMPUTING SUBJECTS IN SOUTH AFRICAN SCHOOLS  

According to Sanusi, Oyelere, and Omidiora (2022:2), South Africa's computing 

curriculum comprises two subjects: CAT and IT. These subjects are introduced to 

learners from Grade 10 and continue through to Grade 12. CAT examines the 
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interrelationships between the various components of computer systems, as well as 

useful techniques for utilising them to solve issues that arise (DBE 2020:8). While IT 

focuses on the design and implementation of computer programs utilising current 

development tools, it is a discipline that is centred on problem-solving through logical 

thinking, information management, and communication. Its primary objective is the 

instruction of computer programming, a subfield of Computer Science (Shatri 

2020:421). As mentioned, South African schools have two computing subjects in 

schools, and this study has only focused on and discussed CAT. 

2.3.1 Computer Applications Technology (CAT) in Schools 

CAT in schools, as stated above, is one of the two computer-related subjects offered 

to FET phase learners. Outcomes-Based Education (OBE) was launched in 2006 for 

Grades 10 to 12 learners for CAT as a subject. The CAPS document defines CAT as 

the successful use of ICT in an end-user computing environment across several 

societal domains (DBE 2020:8). The CAPS document further states that instruction in 

CAT should (DBE 2020:10): 

• Provide learners with the knowledge, abilities, moral principles, and attitudes 

necessary to design, develop, and transmit content across several platforms; 

• Assist learners in gathering, interpreting, and evaluating data; 

• Manipulate, process, display, and convey information to various groups; and 

• Assist learners to thrive in the global information culture by ensuring they have 

the necessary in-demand skills. 

2.3.2 Computer Applications Technology (CAT) and the learner-centred 

approach 

The CAT subject focuses on effectively handling and working with digital information. 

Computer literacy is now an essential element of daily life, whether it be sending 

emails from home or constructing a spreadsheet to create a budget as a manager in 

the corporate sector. Therefore, effective teaching and learning of CAT is seen as vital 

(Eranzo and Esteve-Gonzalez 2015:12). CAT teachers must have computer 

pedagogical skills to efficiently aid CAT teaching and learning. According to Santos 

and Castro (2021:2), pedagogical knowledge (PK) is a collection of ideas such as 
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objectives, evaluation, time, environment, activities, teacher role, community, and 

curricular vision that are all governed by both objective and subjective minds. 

Furthermore, one of the goals of the CAT curriculum, according to Alavi, Borzabadi 

and Dashtestani (2016:57), is to produce learners who are computer literate and who 

will become competent employees. Furthermore, according to the CAT curriculum 

goals, learners will have a functional understanding of webpage design by the end of 

the course, preparing them to become skilled workers (Ackerman 2023:n.p.). Both the 

development of curriculum concepts and the actual implementation of specific school 

curricula are influenced by competency (Alsubaie 2016:107). This means that for CAT 

teachers, implementing a learner-centred, pragmatic teaching method is essential, 

and this goal is what motivates this endeavour. By moving the emphasis away from 

the conventional teacher-centric model, learner-centred teaching approaches put the 

learners at the centre of the educational process (Lawless 2019:n.p.). These teaching 

strategies include active learning, in which learners work together to solve issues, 

answer questions, and raise their concerns. They also actively participate in class 

discussions, debates, and brainstorming sessions (Gholam 2019:113). 

Through learner-centred teaching, CAT learners experience the impact of the subject 

through several factors. These are discussed in the subsections below. 

2.3.2.1 Participation augmentation 

Participation augmentation is mostly encouraged by the availability of resources. A 

learner-centred approach ensures that learners have access to materials that are 

pertinent to their learning and are effective in the classroom (Randall and Jane 

2015:382). For instance, CAT learners are more likely to use their tablet or smartphone 

to access CAT information. Since learners spend more time on their phones than on 

books, this increases their involvement in their schoolwork. This also enhances their 

memory of information, which is discussed in the subsection that follows. 

2.3.2.2 Enhanced memory of information 

Enhanced memory of information is mostly caused by repeating learning events. A 

learner-centred approach has a significant impact on learners' levels of interest 

because it places a high value on relevance and engagement (Duran and Dokme 

2016:2888). The learner-centred method moves the emphasis away from conventional 
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learning, which primarily focuses on the teacher's teaching, and toward learning with 

more engaging and realistic content, such as utilising Microsoft Excel to solve 

mathematical problems (Fitriani, Suryadi and Darhim 2018:125). Being assessed on 

real-world cases that are pertinent to their everyday issues and have specific 

components will force learners to use whatever prior information they may have 

learned from other subjects. Instead of learning with a lot of theoretical knowledge, 

learners may remember the information better in this manner, and this will assist them 

in learning how to solve problems, as discussed in the following subsection. 

2.3.2.3 Learning to solve problems 

Learning to solve problems is known as one of the 21CS that a learner should acquire 

to thrive in this digital world. According to Eranzo and Esteve-Gonzalez (2015:7), 

games, quizzes, and challenges are just a few of the real-world examples found in 

CAT's skills-based learner-centred approach. For example, the CAT subject can 

encompass a range of tasks and activities that replicate real-world challenges, 

compelling learners to devise solutions. Such training fosters the development of 

problem-solving abilities, which hold significant value in the context of the 21st-century 

(Akinmola 2014:3). Solving real-life problems also encourages learners to work 

together in groups, which is discussed in the next subsection. 

2.3.2.4 Encouraged group learning 

Encouraged group learning may result from formal tasks such as Practical 

Assessment Tasks (PATs), where learners are expected to conduct research based on 

the instructions in the CAT classroom. The learners mostly work together on such 

tasks. Subjects that are learner-centred, such as CAT, offer the chance to encourage 

collaborative learning (Randall and Jane 2015:383). In some of the group tasks 

included in CAT, learners work together to solve issues and exchange knowledge while 

teachers supervise and assist where applicable. In addition to fostering cooperation, 

this strategy also promotes teamwork and enhances learning enjoyment, as discussed 

below. 

2.3.2.5 Enhanced learning enjoyment 

Enhanced learning enjoyment involves having access to various learning techniques. 

Learners have several options thanks to a learner-centred approach (Smith 2017:n.p.). 
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For instance, if a certain subject requires research, learners should be provided 

options for research ideas. Similar to CAT, learner-centred learning uses a variety of 

media, including videos, audio, practical exercises, and so forth (Glassman, Kim, 

Monroy-Hernández and Morris 2015:2). Learning is no longer thought of as tedious 

and monotonous when these components are present. Learning techniques using 

media such as audio and video assist learners in understanding the concepts taught 

in the CAT classroom better and encourage learning beyond the classroom. This 

learning can also be individualised, as discussed in the following subsection.  

2.3.2.6 Encouraged individualised learning 

Encouraged individualised learning results from the learner constantly revising content 

learned in the classroom at home for better understanding. As stated by Keyser 

(2021:n.p.), it is evident that each learner possesses unique learning needs and 

preferences. Some individuals may seek to comprehend the fundamental aspects of 

a concept, while others aspire to gain a comprehensive understanding of a subject. 

Moreover, learners vary in their prior knowledge, with some being familiar with the 

content while others remain entirely unaware (Sanger and Gleason 2020:7). 

In response to these individual differences, CAT teachers can enhance the learning 

experience by incorporating supplementary content. Messages such as ‘Click here to 

learn more’ or ‘For more information, visit’ can be utilised to provide additional 

resources to learners. This approach not only enriches the learning process but also 

promotes individualised learning, catering to the diverse needs and interests of each 

learner.  

Whilst CAT encourages the learner-centred approach, teachers can encounter some 

challenges in the classroom. These challenges are discussed hereafter.  

2.3.3 Teachers’ challenges in teaching Computer Applications Technology 

(CAT)  

The challenges teachers face in the CAT classroom may negatively affect their 

effective teaching of the subject. In a study carried out in high schools, Makena and 

Yengwayo (2023:2) share the difficulties faced by CAT teachers in the FET phase. In 

their study, most teachers encountered two main challenges, namely an acute lack of 

computers in classrooms and the ongoing problem of malfunctioning and broken 
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computers. As a result, learners were frequently required to work in pairs, which 

greatly complicated the process of teaching and learning. 

Similarly, Sultan (2014:178) has observed analogous issues in their study, highlighting 

a scarcity of resources to purchase, maintain, or update hardware and software. 

Furthermore, a lack of computers and inadequate Internet access have been identified 

as significant hindrances to effective CAT lessons. These challenges collectively 

underscore the pressing need for addressing infrastructure and resource constraints 

to facilitate a more conducive and comprehensive CAT education.  

A separate study has been conducted by Johnson, Jacovina, Russell, and Soto 

(2016:4) regarding challenges in teaching CAT at the FET phase. Their study reveals 

that CAT teachers encountered numerous obstacles. These challenges predominantly 

stemmed from insufficient pedagogical training among teachers, the socioeconomic 

backgrounds of learners, which hindered their access to home computers for practice, 

and the lack of financial support from schools to pursue educational objectives. 

Consequently, integrating technology into existing lesson plans presented a 

formidable challenge for teachers, especially when faced with inconsistent computer 

connectivity (Johnson et al., 2016). Ensuring consistent access to crucial resources 

such as laptops, tablets, essential software, and reliable Internet connectivity emerged 

as critical prerequisites. The absence of these foundational elements significantly 

complicates the effective integration of technology into the teaching process. 

Furthermore, Mukhari (2016:37) has discovered that CAT teachers spend a lot of time 

on administrative tasks at the schools and thus do not have enough time to teach CAT. 

Due to a shortage of funding, CAT teachers are sometimes required to do the duties 

of both technicians and teachers, including designing websites for the school and 

fixing malfunctioning computers. This makes it difficult for many CAT teachers to 

accomplish all the subject goals, resulting in learners having different perceptions of 

the CAT learning experience (Mukhari 2016:40).  

Teachers’ perceptions of CAT are not the only factor that must be considered when 

teaching the subject. The learners’ perceptions of CAT are, therefore, discussed in the 

subsection below. 
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2.3.4 Learners’ perceptions of Computer Applications Technology (CAT)  

Learners’ perception of CAT is based on their CAT learning experience. In their 

research, Rogers (2003:12) underlines the significance of a nation's social norms in 

determining how well its citizens will accept technology. Norms, as defined by Wario 

(2014:59), are established patterns of behaviour that inform participants in the system 

of the appropriate behaviour. As a result, they might act as a barrier to change and 

hinder different or novel outcomes. It is, therefore, imperative to study and understand 

the learner’s pattern of behaviour when it comes to the subject at hand and analyse 

how this behaviour impacts the initial expected outcome of the subject. 

Ackerman (2023:n.p.) asserts that there is a common misconception among 

individuals, including learners, that CAT is an easy subject compared to other content-

based subjects. This belief impedes deep learning and leads learners to approach 

CAT as a subject based on general knowledge rather than practical skills. For instance, 

consider a scenario where a company needs to analyse sales data from different 

regions. They have a large dataset containing sales figures for various products in 

different countries. To gain insights, they want to use a spreadsheet application to 

calculate the total sales for each region and find the highest-selling product in each 

region. Using the spreadsheet’s SUMIFS function, they can sum the sales of specific 

products based on criteria such as region. By utilising the MAX function in combination 

with INDEX and MATCH, they can identify the highest-selling product in each region. 

This example illustrates how spreadsheet application functions can efficiently handle 

complex data analysis tasks, highlighting the practical skills-based aspect of CAT in 

real-world scenarios. This would not be possible if the users attempted this task based 

solely on general knowledge; thus, practical skills should be developed in a CAT 

classroom, for example.  

Computer-related tasks such as those of CAT have traditionally been thought to be 

skewed toward learners from private schools (Charleston, George, Jackson, Berhanu, 

and Amechi 2014:168). This perception extends to other Science, Technology, 

Engineering, and Mathematics (STEM) professions as well. However, the 

representation of learners from public schools is being increased through several 

current initiatives (Debusschere 2018:80). These initiatives do not, however, change 

how learners from public schools view those who succeed in the computing and 

technology fields. Learners disregard the subject because they believe they have no 
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prospect of success in the technology sector, among other reasons (Dempsey, 

Snodgrass, Kishi, and Titcomb 2015:110). Moreover, according to Sax, Newhouse, 

Goode, Skorodinsky, Nakajima, and Sendowski (2020:544), feeling like they do not 

belong in the field of computers is one of the reasons learners from public schools 

do not participate greatly because learners fail to put in the necessary effort to produce 

the desired learning outcomes. The learners' perception of CAT also contributes to the 

success or failure of the expected outcomes for the subject. Other elements can affect 

the successful teaching of CAT, as discussed in the subsection below. 

2.3.5 The successful teaching of Computer Applications Technology (CAT) 

The successful teaching of the subject means the ability of the school to i) meet the 

lesson aims and objectives set for the subject; ii) build the relationship between the 

learners, teachers, and the subject; iii) create deep learners’ engagement, and iv) 

constantly receive content-based feedback from learners (Mupa and Chinooneka 

2015:127). In addition, Decuypere and Belgium (2019:3) state that in a CAT 

classroom, computers, tablets, and smartphones are already regularly used by both 

learners and teachers. It is, therefore, only reasonable to look into CAT utilisation in 

the classroom to give FET learners successful and relevant educational experiences 

using those computers, tablets, and smartphones (Tagoe and Abakah 2014:91).  

Furthermore, according to Donahoe, Rickard, Holden, Blackwell and Caukin 

(2019:58), utilising technology in whole-class instruction can boost learner 

participation for auditory and visual learners. Moreover, Cherner, Dix, and Lee 

(2014:161) add that including educational software and apps, Internet homework 

assignments, classroom tablets, and CAT resources and equipment can help learners 

improve in the classroom, as explained further in the subsections below. 

2.3.5.1 Educational software and applications 

Educational software applications are used to help learners learn more efficiently. 

According to Hirsh-Pasek, Zosh, Golinkoff, Gray, Robb and Kaufman (2015:5), when 

a lesson presentation is introduced through software such as PowerPoint, it offers the 

chance for involvement. This is because learners can view, read, and take notes from 

the projection screen. Furthermore, Rajadell and Garriga-Garzon (2017:904) highlight 

the possibility of incorporating links to videos within PowerPoint presentations to 
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reinforce the concepts being taught. By including such visual aids, learners can better 

visualise and comprehend the subject matter. The combination of visual and auditory 

elements in videos caters to a diverse audience, enabling each user to assimilate 

information in a manner that resonates with their learning style. In essence, videos 

serve as excellent educational tools, enhancing the teaching process (Papadakis and 

Kalogiannakis 2017:258). 

Moreover, Plump and LaRosa (2017:152) support that after a unit, teachers may 

review material using educational apps like Kahoot!. According to Wang and Tahir 

(2020:2), Kahoot! is a learner-response system that enhances classroom engagement 

by gamifying the learning experience. During a Kahoot! session, the teacher assumes 

the role of a game show host, while the learners participate as contenders (Chaiyo 

and Nokham 2017:179). This platform fosters an interactive and collaborative 

environment that promotes active learning. Additionally, Dellos (2015:49) asserts that 

Kahoot!, as a widely used eLearning tool, holds the potential to infuse higher education 

classrooms with liveliness, foster learners' engagement, and provide valuable 

metacognitive support, all without requiring extensive instructor or learner training. 

With over 9 billion users globally, this free online learning platform is underpinned by 

contemporary user-centred and behavioural design approaches (Newswire 

2023:n.p.). 

Moreover, according to Foen, Hassan, Mohammad, and Malek (2017:60), when 

employing Kahoot!, learners have the option to generate anonymous usernames for 

game participation, facilitating inclusive engagement. Furthermore, teachers can 

generate and distribute Kahoot! quizzes for learners. This functionality encourages 

participation from learners who may typically shy away from classroom involvement. 

Kahoot! games are accessible on both computers and smartphones, providing 

flexibility for learners to choose their preferred device. Additionally, teachers can opt 

for individual or group participation, fostering both independence and collaborative 

skills among learners (Bicen and Kocakoyun 2018:73). These skills may be fostered 

by the use of social media homework and assignments, which are discussed in detail 

in the subsection that follows. 
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2.3.5.2 Social media homework and assignments 

Social media homework and assignments involve both the teachers' and learners' 

participation. Nagy and Bernschütz (2016:1839) state that posting homework 

assignments on social media platforms such as WhatsApp is one way teachers can 

increase the successful teaching of CAT in and outside the classroom. Assignments 

are easily accessible, which can increase learner engagement and help learners 

become more organised. At the same time, this advancement not only initiates flexible 

access to information methods but also supports them by introducing a new type of 

information sharing between the learners and the teachers (Al-Hariri and Al-Hattami 

2017:82). However, the learners will be expected to have smartphones to participate 

in social media homework and assignments. The use of smartphones in a CAT 

classroom is discussed in detail in the subsection that follows. 

2.3.5.3 Smartphones in a Computer Applications Technology (CAT) classroom 

A smartphone is a mobile phone with computer capabilities. This gadget gives users 

more advanced communication and processing capabilities than a standard mobile 

phone, including Internet connectivity, high-quality cameras, and management tools 

(Foen et al., 2017:58). Modern smartphones are no longer merely perceived as 

conventional phones but rather as mobile computers, owing to their exceptional 

computing prowess and vast memory capacity. The ability of smartphones to support 

feature-rich applications (apps) endows them with significant power, rendering them 

capable of replacing a multitude of standalone devices, including alarm clocks, 

calculators, computers, global positioning systems (GPS), and digital cameras 

(Vazquez-Cano 2014:1517). 

In their research, Clayton and Murphy (2016:99) demonstrate a significant increase in 

learners' academic achievement when they utilise mobile learning devices such as 

smartphones during instructional periods. This heightened achievement is attributed 

to the increased time spent on task completion facilitated by device usage. Likewise, 

Alsayed, Bano and Alnajjar (2020:239) observe learners utilising their smartphone 

cameras to capture abstract concepts presented in class, aiding in the consolidation 

of abstract ideas into concrete understanding. Similarly, Forehand, Miller, and Carter 

(2017:51) report that participants in their study acknowledged the positive impact of 

smartphones on their productivity and overall learning outcomes. 

© Central University of Technology, Free State



   

 

38 

 

As per Rambitan's (2015:244) study, learners were increasingly utilising online 

teaching presentations and e-books to enhance their learning experiences. Similarly, 

Singh and Samah's (2018:83) research reveals that participants in their study leverage 

various mobile learning applications beyond traditional communication tools, including 

GPS, camera functionalities, voice calls, emails, and Google Drive, to create, access, 

and exchange educational resources with peers. 

The collective findings underscore the pivotal role of smartphones in expanding 

learning avenues for learners, with a notable trend towards increased utilisation of 

mobile applications. This trend is particularly pronounced among higher education 

learners, who exhibit higher rates of smartphone ownership, facilitating the attainment 

of the subject’s objectives (Bartholomew, Reeve, Veon, and Goodridge 2017:4).  

2.3.6 Meeting the subject’s initial outcomes 

Meeting the subject’s initial outcomes according to the amendment DBE (2024:9-11) 

for CAT involves offering several topic areas and subtopics with specific weightings. 

These are discussed in the subsections that follow. 

2.3.6.1 Solution development 

Solution development has a weighting of 60% with 4 subtopics, namely Word 

processing, Spreadsheets, Database, and Fourth Application. These subtopics are 

mainly known to teach learners how to solve problems. To make sure that learners 

meet the initial outcome of these subtopics, the school should be aware that the 

advancement of modern civilisation places increased demands on talent, requiring 

learners to grasp not only textbook theory knowledge but also actual operating ability 

(Xia and Lin 2021:695). 

To meet the social need for talents, schools that offer CAT must pay more attention to 

the promotion of learners’ practical ability and give more practice chances for learners 

(Hartikainen, Rintala, Pylvas and Nokelainen 2019:2). Transforming the typical 

classroom teaching mode to rich and colourful forms of classroom teaching will 

increase the overall quality of learners. In addition, learners should be encouraged to 

try to go beyond the basic techniques and skills and incorporate collaboration, 

creativity, productivity, and integration with CAT subtopics and real-life problems 

(Engelbrecht, Llianares and Borba 2020:828). 
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2.3.6.2 Systems technologies 

System technologies has a weighting of 13%, with 4 subtopics, namely Concept of 

computing, Hardware, Software, and Computer Management. These subtopics are 

mainly known for any goal-orientation activity requiring, benefiting from, or creating 

computer machinery. These subtopics are connected as a unit to perform the basic 

functions of a computing system, which include input, processing, output, storage, 

communication, and transfer of data in an electronic format (Widiaty, Riza, Abdullah 

and Mubaroq 2020:49). Using this set of subtopics introduces the ability to approach 

and solve problems effectively, based on the principles and methods of Computer 

Science. 

In the fast-changing 21st-century, these subtopics take precedence. As such, CAT 

education promises to dramatically improve learners’ preparedness for the future of 

work and active citizenship (Bell 2016:50). 

2.3.6.3 Network technologies 

Network technologies have a weighting of 5% with 4 subtopics, namely Personal Area 

Network (PAN), Local Area Network (LAN), Wireless Local Area Network (WLAN), and 

Wide Area Network (WAN). Computer networks are used in the CAT classroom for 

collaborative usage of software resources, interactive communication, quick 

information delivery, and ongoing assessment of the calibre of the knowledge acquired 

(Golubev and Testov 2015:130). 

Teaching learners to utilise computer networks encourages the implementation of 

collaborative technologies that enable coordinating education while working together 

to solve study difficulties (Rodriguez, Riaza and Gomez 2017:664). It also encourages 

the employment of novel teaching methods in schools. According to Wang (2016:506) 

schools should make sure that there is always a network connection to achieve the 

outcome of Network technologies subtopics. Furthermore, Ratheeswari (2018:45) 

claims that CAT teachers make use of social network education, which allows all 

learners, whether neurodivergent or neurotypical, to study at their own pace and 

speed. 
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2.3.6.4 Internet technologies  

Internet technologies has a weighting of 5% with the two subtopics, namely Internet 

and World Wide Web, and E-communications. Today, technology and people are 

becoming more integrated, meaning that technologies have an impact on everyone 

(Ramani 2015:2). CAT teachers make use of some available electrical devices, 

Internet technologies, mobile technologies and so forth in their classrooms to make 

learning more interesting and relevant to the learners (Kassab, DeFranco and 

Laplante 2018:2). 

In reality, most people own a smartphone or a laptop. Naturally, smartphones have 

WhatsApp, Facebook, or YouTube, which CAT teachers also use to share information 

with learners (Agustin and Ayu 2021:2). These tools have benefits and drawbacks. 

The initial benefit of Internet technologies tools is that they are quick and allow you to 

find whatever information you require (Bulman and Fairlie 2016:241). As a result, each 

aspect of modern life is developing further, such as distance education (Ratheswarie 

2018:46). While the drawbacks include overloading learners' working memory 

capacity, which disrupts deep learning processes and significantly hinders their ability 

to synthesise information and develop critical thinking skills (Cizevska, 2025:2). 

2.3.6.5 Information management 

Information management has a weighting of 12% with the 3 subtopics, namely Find 

and Access Data and Information, Process Data and Information, and Present 

Solutions. These subtopics involve the collection, storage, and processing of data into 

information that leads to knowledge and decision-making. It entails using proper 

communication and presentation tools to convey new information and 

recommendations (Turnbull, Chugh and Luck 2021:165). Information management 

encourages learners to access online resources and promotes learners’ interaction 

and collaboration skills (Spiteri and Rundgren 2018:123). 

2.3.6.6 Social implications 

Social implications have a weighting of 5% with 4 subtopics, namely Impact on Society, 

Legal and Ethical and Society Issues, Health and Ergonomic Issues, and 

Environmental Issues. As previously mentioned, learners are already using 
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smartphones, tablets, and computers daily, employing various educational apps or 

engaging in educational activities. 

In the context of the CAT classroom, these learners are presented with diverse social 

scenarios that require problem-solving, such as addressing issues like cyberbullying, 

computer theft, and enhancing computer/Wi-Fi security (Akrim and Sulasmi 

2020:324). These challenges represent real-life situations that everyone using digital 

devices and social apps should be mindful of to safeguard themselves.  

2.3.7 The unsuccessful teaching of Computer Applications Technology (CAT) 

The unsuccessful teaching of CAT refers to challenges that hinder the expected 

outcome of the subject. Besides the teachers’ challenges and the learners’ perception 

of the subject, which have already been discussed, the researcher could only find an 

issue with resources which may hinder the subject, as discussed below. 

2.3.7.1 Lack of adequate resources to support Computer Applications 

Technology (CAT) learning 

Lack of adequate resources to support CAT learning includes a shortage of computers, 

insufficient Internet access, and outdated software applications. According to 

Mukeredzi (2016:2), the challenge of under-resourcing, characterised by inadequate 

teaching and learning materials in the classroom, significantly impedes the teaching 

and learning process of CAT. This issue contradicts the CAPS stipulation of one 

computer per learner in schools to offer CAT as a transformative subject (DBE 

2020:11). Such under-resourced schools fail to adhere to the expectations outlined in 

the CAT BDE CAPS document, making it arduous to conduct practical lessons in CAT 

classrooms. Consequently, effective curriculum implementation becomes nearly 

unattainable (Mavellas, Wellington and Samuel 2016:283). 

Spiteri and Rundgren (2018:119) highlight that teachers are mandated to implement 

the resource-driven curriculum effectively, notwithstanding the resource constraints in 

their classrooms. However, Daniel, Leopold, and Le (2016:1167) assert that effective 

teaching necessitates the availability of essential resources or teaching materials to 

enhance the teaching and learning process. 

According to Berkowitz, Moore, Astor and Benbenishty (2017:427), the school 

environment significantly influences poor academic performance, particularly in cases 
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where there is a lack of adequate teaching and learning resources. The absence of 

well-equipped computer laboratories and Internet connectivity within the school setting 

leads to learners encountering substantial gaps in practical learning for CAT (Konak, 

Clark and Nasereddin 2014:13). Consequently, these learners may graduate from 

Grade 12 without sufficient exposure to Internet usage, as required by the curriculum. 

Additionally, CAT learners in under-resourced schools tend to exhibit subpar 

performance and fall behind in keeping up with the curriculum (Seobi and Wood 

2016:1). 

2.4 THEORETICAL FRAMEWORK 

The theoretical framework acts as the foundation for a research study. It includes not 

only the theory itself but also a narrative that explains how the researcher applies that 

theory and its underlying assumptions to explore the research problem (Lederman and 

Lederman 2017:594). For a better understanding of the kinds of knowledge needed 

by teachers for effective technology integration, the TPACK framework was introduced 

(Mishra & Koehler, 2006). The TPACK framework brings about a common 

understanding of content, pedagogy, and technology interaction among teachers for 

both effective teaching and teachers’ educational development. The TPACK 

framework was introduced in 2006 to significantly impact the theory and practical 

education surrounding technology (Saubern, Henderson, Heinrich and Redmond 

2020:3). The TPACK framework is relevant for this study as CAT supports the teaching 

of both theory and practical technology education. 

2.4.1 Technological Pedagogical Content Knowledge (TPACK) framework 

The TPACK framework is a theoretical model that encompasses the interaction of 3 

essential bodies of knowledge, namely content, pedagogy, and technology (Alemán-

Saravia and Deroncele-Acosta 2021:104). The framework has gained widespread 

recognition and has been extensively studied by researchers worldwide, making it a 

suitable guide for understanding and analysing the teaching of CAT. 

The TPACK framework was first introduced in 2006 in the Teachers College Record 

as a framework for Teacher Knowledge. Since then, empirical studies have found 

TPACK to be a type of knowledge that emerges as teachers engage in the design of 

technological content lessons (Deng, Chai, So, Qian and Chen 2017:2). Additionally, 
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Drajati and Sumardi (2019:5) indicate that the TPACK framework is now used 

worldwide by researchers studying both theoretical issues and practical issues. Since 

CAT incorporates both theory and practical teaching, TPACK was deemed the best 

framework to guide this study. 

As stated, TPACK can accommodate both the theoretical and practical dimensions of 

CAT. Moreover, it enriches teachers' Technological Pedagogical Knowledge (TPK) by 

integrating subject-specific Content Knowledge (CK) and facilitating the seamless 

incorporation of technology, thereby fostering effective teaching and learning practices 

(Taopan et al., 2020:3). Since its inception, TPACK has garnered widespread 

acceptance as a means of elucidating the knowledge essential for teachers to 

proficiently implement technology-driven education (Liu, Liu, Yu, Li and Wen 

2014:682). 

Additionally, Taopan et al. (2020:4) state that TPACK challenges teachers to go 

beyond merely teaching learners how to use technology and to instead develop 

teachers' capacity to integrate technology into the teaching of CAT subjects. This 

integration works towards achieving CAT objectives (Lehiste 2015:16). Figure 2.2 

below illustrates the TPACK framework with its different knowledge types, which are 

discussed thereafter. 
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Figure 2. 2: Technological Pedagogical Content Knowledge (TPACK) 

2.4.1.1 Content Knowledge (CK) 

CK refers to a teacher's deep understanding of the subject matter to be taught using 

technology (Ward and Ayvazo 2016:195). For CAT teachers, possessing a thorough 

grasp of the curriculum is crucial to delivering accurate information to learners. This 

includes working knowledge of both computer hardware and software, as well as 

technological tools to prepare, present, demonstrate and facilitate lessons. Ensuring 

learners receive quality CK leads to a more engaging and relevant learning process. 

Conversely, inadequate CK may result in learners receiving incorrect information and 

forming misconceptions about the subject matter (Açikgül 2020:158). 

2.4.1.2 Pedagogical Knowledge (PK) 

PK refers to a teacher's understanding of various technologies that influence the 

teaching and learning processes, digital tools, and practices that align with academic 

objectives (Santos and Castro 2021:2). In the CAT classroom, this knowledge is 

essential for creating a conducive digital learning environment, employing suitable 

software, and applying appropriate technological methods of instruction. Teachers 

need to consider different learners’ learning styles, such as visual, aural, and 

kinaesthetic, to accommodate learners' needs and enhance understanding. CAT 
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teachers often employ various teaching methods, such as videos, audios, digital 

storytelling, collaboration, and discussions, to facilitate meaningful learning 

experiences. 

2.4.1.3 Technology Knowledge (TK) 

TK encompasses a teacher's understanding of both traditional and new technologies 

that can be integrated into the curriculum (Açikgül 2020:160). Mastery of technology 

facilitates its effective use in teaching and learning processes. This knowledge is 

essential for developing information processing, communication, and problem-solving 

skills, which are crucial in the CAT classroom. Acquiring TK enables teachers to 

accomplish a variety of tasks using technology and enhances their ability to impart 

knowledge to learners. 

2.4.1.4 Pedagogical Content Knowledge (PCK) 

Pedagogical Content Knowledge (PCK) refers to the integration of pedagogical 

expertise with a specific subject matter (Ward and Ayvazo 2016:195). In the context of 

CAT, PCK involves understanding how technology influences and interacts with the 

subject matter. Teachers need to be adept at interpreting and representing the content 

in various ways, accommodating learners' prior knowledge, and using different 

instructional materials. Emphasising the relationship between technology and content 

allows for innovative and effective teaching methods. 

2.4.1.5 Technological Content Knowledge (TCK) 

Technological Content Knowledge (TCK) involves understanding the interplay 

between technology and subject matter (Mian, Lamine and Fayolle 2016:2). CAT 

teachers must be well-versed in specific technologies that can be employed to teach 

the subject effectively. This knowledge allows them to comprehend how technology 

changes the content, and thus, they design instructional approaches that align with 

the subject matter. In CAT classrooms, teachers utilise computer applications and 

technology tools to enhance the learning experience. 

2.4.1.6 Technological Pedagogical Knowledge (TPK) 

TPK refers to a teacher's understanding of how specific technologies influence 

teaching and learning in different ways (Rosenberg and Koehler 2015:187). TPK 
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requires teachers to be adaptable and creative in their approach. Teachers must be 

aware of the benefits and limitations of various technology tools and align them with 

educational designs and tactics. In the CAT classroom, TPK enables teachers to look 

beyond conventional uses of technology and customise them for pedagogical 

purposes, fostering innovative and effective teaching methods. 

In conclusion, the TPACK framework offers a holistic approach that acknowledges the 

interdependence of content, pedagogy, and technology within CAT instruction. 

Prioritising these elements empowers teachers with the essential skills to craft 

stimulating and efficient learning environments for their learners. 

2.5 SUMMARY  

This chapter investigated the landscape of computing education in South African 

schools, focusing on CAT and the integration of 21CS within this context. It explored 

the challenges faced by teachers in effectively imparting CAT education, including 

resource shortages and perceptions of the subject. Additionally, the chapter examined 

the significance of 21CS in CAT classrooms and the hurdles teachers encounter in 

teaching these skills. Furthermore, it delved into the TPACK framework's role in 

guiding CAT teachers to seamlessly integrate content, pedagogy, and technology, 

enhancing learner engagement and readiness for the digital age. The following 

chapter will discuss the research methodology used in this study to achieve the 

research aims.  
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CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY 

3.1 INTRODUCTION  

Chapter 3 describes the research methodology used to conduct and guide the process 

of data collection for this research. The chapter begins by restating the study's purpose 

and research questions. It then describes the research design, research locale, and 

participants of the study, as well as a description of the data collection and data 

analysis processes. It concludes with a discussion of ethical issues, measurements to 

ensure validity, and finally, a summary of the chapter. 

The primary goal of this study was to understand how successful the offering of CAT 

is in developing and enhancing 21CS in Lejweleputswa District learners so that they 

can compete in the 4IR. The study investigated the elements that contribute to the 

successful and unsuccessful offering of CAT, as well as educational enhancements 

that may be made to improve CAT offerings. 

3.2 RESEARCH QUESTIONS 

This study had one main research question and 4 secondary questions. These are 

described below.  

3.2.1 Main and secondary research questions 

The main research question was How is CAT being effectively used as a vehicle to 

promote 21CS in the learners of the Lejweleputswa District? To answer this question, 

the following secondary questions were applied: 

• SRQ1: How can the offering of CAT in schools modernise learners’ abilities to 

creatively solve both educational and life problems?; 

• SRQ2: Which factors are contributing to the successful and unsuccessful 

offering of CAT in schools?; 

• SRQ3: Are the schools offering CAT in the Lejweleputswa District sufficiently 

equipped to offer it?; and 

• SRQ4: Which educational improvements can be introduced to enhance the 

offering of CAT? 
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3.3 RESEARCH DESIGN AND METHODOLOGY 

A research design is a strategy for addressing the research problem. A research 

methodology is the method for carrying out that strategy. The researcher first explains 

what research is, followed by the research design then the research methodology. 

3.3.1 Research 

Various scholars and researchers from diverse fields have put forth different definitions 

of research. According to Jain (2023:n.p.) research refers to the systematic and 

thorough examination of a given topic using a scientific approach. This involves 

framing the problem as a question to find a solution through a study. Aspers and Corte 

(2019:140) define research as the process of generating fresh ideas, methods, and 

insights by acquiring new information and creatively utilising existing knowledge. This 

may entail synthesising and analysing prior research to develop innovative concepts. 

3.3.2 Research design 

In the context of a dissertation, a research design, as described by Akhtar (2016:68), 

encompasses a comprehensive approach to shaping the inquiry's focus and serves 

as a benchmark for bolstering the credibility of the study. Furthermore, Vosloo 

(2014:299) asserts that the research design serves as the structure, methodology, and 

strategy employed to determine the pertinent data to be gathered from research 

participants, aimed at addressing specific research inquiries, resolving research 

dilemmas or testing hypotheses. The primary objective of a particular research design 

is to outline a strategy for amassing empirical evidence to address the research 

inquiries (Dahlin 2021:2). This strategy delineates the steps that the researcher must 

undertake to address the study's inquiries. 

3.3.3 Research methodology 

Research methodology is a way of thinking about how an inquiry should proceed 

(Jugenheimer, Kelley, Hudson, and Bradley 2015 cited in Ababneh 2020:77). It 

comprises investigating the assumptions, principles, and procedures that underpin a 

certain approach to a study. Moreover, Eisenhardt (2021:148) suggests that 

methodologies serve to delineate and elucidate the nature of issues to be explored, 

define the scope of study topics, formulate testable hypotheses, determine the optimal 

approach and techniques for investigating a problem, and select and refine 
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appropriate data collection methods. This research adopted Saunders et al. (2019) 

research onion model as a guiding framework for data collection, analysis, and 

interpretation, as depicted in Figure 3.1 below. 

The concept of the research onion delineates the systematic execution of research 

using a predetermined methodology, as advocated for by Saunders et al. (2019:130). 

It provides a structured framework for selecting the most appropriate research 

strategies and methodologies. 

 

Figure 3. 1: Saunders et al. (2019) research onion  

3.4 RESEARCH PHILOSOPHY 

Research philosophy is a foundational framework for analysts that enables them to 

generate fresh and reliable data pertinent to their study (Gannon, Taheri and Azer 

2022:2). It serves as the starting point for reflection, encompassing the development 

of a research plan, the identification of a central theme, and the processes of data 

collection, preparation, and analysis (Saunders et al., 2019:131). 
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Throughout the research process, researchers inevitably make a range of 

assumptions (Kivunja and Kuyini 2017:27). These assumptions encompass beliefs 

regarding human understanding (epistemological presumptions); beliefs about the 

nature of the evidence encountered during the study (ontological assumptions), and 

beliefs about how personal perspectives affect research practices (axiological 

assumptions). Melnikovas (2018:30) asserts that a sound research philosophy is 

grounded in a thoughtfully constructed and coherent set of assumptions that shape 

methodological choices, research design, data collection strategies, and analytical 

techniques. This cohesive framework enables researchers to develop a unified 

research endeavour that integrates all dimensions of the study (Chege and Otieno 

2020:36). The subsections that follow examine the 3 fundamental assumptions, 

namely epistemology, ontology, and axiology. 

3.4.1 Epistemology 

Epistemology influences individuals' perceptions of the world, shaping their 

interpretations and the tools they use for understanding (Pritchard 2016:1). As a theory 

of knowledge, epistemology critically analyses the legitimacy of intended knowledge 

and the interaction between the knower and that knowledge (Cassam 2016:160). 

Epistemology addresses essential aspects of knowledge, such as its nature, 

variations, acquisition, and methods of communication. Its primary focus is on 

comprehending the nature and extent of human knowledge, which allows researchers 

and individuals to develop and enrich their expertise in their respective fields of study 

(Brenner and Schmid 2015:161). 

3.4.2 Ontology 

Ontology is a branch of logic that explores the assumptions individuals make to 

recognise the validity and distinctive characteristics of the social phenomena under 

examination (Couldry and Kallinikos 2017:146). It involves a theoretical investigation 

into the fundamental categories of existing objects, their interrelations, and the nature 

of existence, reality, and being (Nasution 2018:1). 

Ontology centres on the beliefs that individuals hold regarding the nature or essence 

of the social phenomena they study, as well as the reasoning that leads to certain 

ideas being viewed as rational or authentic (Hammar, Wallin, Karlberg and Hälleberg 
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2019:5). This branch of study aids in conceptualising the structure and essence of 

reality while shaping our perceptions of what can be understood about it (Jackson 

2016:1). To delve into these assumptions surrounding social phenomena, the 

researcher employed a qualitative data collection approach. 

3.4.3 Axiology 

Axiology encompasses the examination of the philosophical principles guiding the 

formulation of morally sound decisions, particularly addressing the ethical 

considerations essential in crafting a research proposal (Shahin 2016:981). In the 

context of research, axiology involves the identification, analysis, and comprehension 

of concepts about appropriate and inappropriate conduct. It evaluates the relative 

significance of various elements within a study, including participants, data, and the 

audience to whom researchers disseminate their findings (Biesta 2015:18). 

Aliyu, Singhry, Adamu, and Abubakar (2015:13) suggest questions to consider before 

conducting research. These include i) What values will guide your research?; ii) How 

will you uphold participants' rights?; iii) Which moral issues and characteristics must 

be addressed?; iv) What cultural and intercultural challenges may arise, and how will 

you handle them?, and v) How can you conduct the research socially, courteously, 

and peacefully while ensuring participants' goodwill? 

In line with the axiology assumptions, the researcher requested ethical clearance from 

the FRIC for this study, given the CUT Research Ethics and Integration Framework. 

This was done to ensure all ethical aspects are covered before data collection, during 

data collection and in the analysis of data. Moreover, the researcher also requested 

permission to conduct the research in Free State schools from the DoE. 

Since the different assumptions that are related to research philosophy are being 

discussed, this study adopted the pragmatism philosophy, given that researchers such 

as Kelly and Cordeiro (2020:2) believe that the views of human behaviour offered by 

pragmatism are fuller and more realistic than those offered by only rationalist or 

structuralist interpretations. The pragmatic philosophy is a technique or a combination 

of approaches that functions best in a real-world setting and is regarded as meaningful 

when it results in tangible results (Saunders et al., 2019:143). The pragmatist 

philosophy is discussed in detail in the next subsection.  
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3.4.4 Pragmatism 

The ability of an individual to engage with the world is fundamentally tied to their 

understanding of it (Tsumake 2020:41). This overarching idea has spurred diverse 

interpretations, including the belief that all philosophical concepts should undergo 

scrutiny via scientific experimentation and the assertion that a statement holds truth 

only if it proves beneficial. Simultaneously, a philosophical doctrine holds little value if 

it fails to actively contribute to societal advancement. It suggests that genuine 

experience involves direct interaction with nature rather than mere representation, and 

that coherent language relies on a substantial base of knowledge (Saunders et al., 

2019:151). 

Investigating how CAT is employed to cultivate 21CS among FET learners in the 

Lejweleputswa District could greatly enhance social progress. A balanced integration 

of positivist and interpretivist concepts would be beneficial in this endeavour. By 

harnessing the strengths of each approach while mitigating their respective 

weaknesses, the researcher was well-positioned to achieve the research’s objectives. 

3.5 RESEARCH APPROACH 

The research approach entails formulating hypotheses and identifying suitable 

methodologies for gathering, scrutinising, and comprehending data (Azungah 

2018:384). It is, therefore, dependent on the nature of the study and the current issue. 

There are two known research approaches to data analysis, namely inductive and 

deductive. Inductive reasoning begins with specific observations and leads to general 

conclusions, while deductive reasoning starts with general premises and leads to 

specific conclusions (Eisenhardt, Graebner and Sonenshhein 2016:1113).  

In this study, the inductive method was used to explore how CAT has been used to 

teach 21CS to learners in the Lejweleputswa District from different schools. Patterns 

were identified from participant responses to research questions. 

3.6 RESEARCH STRATEGY 

The research strategy, as outlined by Skinner et al., (2015:32), is the approach the 

researcher intends to use for conducting the study. Several strategies can be 

implemented, including experimental research, action research, case studies, 

concurrent embedded research, phenomenology, and explanatory sequence analysis.  
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In this study, the researcher adopted the concurrent embedded research strategy, 

which is briefly elaborated upon in the subsection hereafter. 

3.6.1 Concurrent embedded 

The term "concurrent" refers to the simultaneous collection of both qualitative and 

quantitative data (Bell, Warren and Schmidt 2022:6). According to Lohstroh, Menard, 

Bateni, and Lee (2021:7), in concurrent embedded research, one approach takes 

precedence while the other is embedded, as illustrated in Figure 3.2 below. 

 

Figure 3. 2: Concurrent embedded Creswell (2009) 

The embedded technique can be used to address either a secondary research 

question or to explore a specific subtopic that is closely related to the primary research 

issue (Gashe, Ferede, Weldemichael and Endries 2025:n.p.). The concurrent 

embedded research strategy operates on the premise that a single data collection is 

often insufficient, leading to the necessity of utilising various data types. Haerazi and 

Kazemian (2021:3) highlight the importance of primary data, which can be either 

qualitative or quantitative, while also acknowledging the supporting role of other data 

types. 

One of the key advantages of the concurrent embedded research strategy is that it 

enables researchers to gather both qualitative and quantitative data simultaneously 

(Mine 2017:5). In this study, data were collected concurrently, allowing for the 

integration of both types of data during the data collection and analysis stages. As a 

result, both quantitative and qualitative data analyses were conducted at the same 

time. 

Furthermore, in this study, the quantitative data were integrated with the qualitative 

data, demonstrating a deliberate emphasis on the qualitative research strategy within 
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the framework of the mixed-methods approach. The rationale for employing mixed-

methods in this study was grounded in the belief that the inclusion of qualitative 

research would facilitate a more comprehensive interpretation of the quantitative 

findings.  

Moreover, the data collection process included semi-structured interviews as its 

secondary method. Participation in these interviews was limited to the principals 

overseeing the schools where CAT is taught. The researcher aimed to uncover 

correlations between participants' feedback and the factors influencing the successful 

or unsuccessful implementation of CAT in schools. Both mixed questionnaires and 

interviews were administered during a single school visit at each location, scheduled 

after regular school hours to be considerate of the school's time. 

3.7 RESEARCH CHOICE 

According to Njie and Asimiran (2014:36), there are two major research choices for 

collecting data, namely qualitative and quantitative. This may also result in two data 

analyses, namely inductive and deductive, as shown in Figure 3.3 below. 

 

Figure 3. 3: Research choice, data collection and data analysis 

3.7.1 Qualitative 

Qualitative research, also known as field research, critical research, or interpretative 

research, is a type of non-numerical research that conveys facts verbally (Bengtsson 

2016:8). Qualitative research is used in investigations where the subject matter under 

inquiry is new or underdeveloped. Thus, qualitative approaches can assist in the 

definition of vocabulary, concepts, or investigational subjects (Corona 2026:26). 

Research 
Choice

Data 
Collection

Qualitative Quantitative

Data 
Analysing

Inductive Deductive
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Njie and Asimiran (2014:35) explain that qualitative research is a subjective and 

interactive method used to give meaning to life events. A qualitative design involves 

collecting primary data directly from the natural environment where the phenomenon 

under investigation occurs (Nigar 2020:14). This study employed both mixed 

questionnaires and semi-structured interviews to gain rich primary qualitative data 

from the study’s participants.  

3.7.2 Quantitative 

According to Mpele (2014:92), quantitative research involves the systematic gathering 

of numerical data through statistical, mathematical or computational means to explore 

various phenomena. It is based on the positivist paradigm, which supports the use of 

statistical methods such as questionnaires, quasi-experimental design, randomisation, 

experiments, mathematical exposition, hypothesis testing, and inferential statistics 

with predetermined responses (Bambale 2014:866). To procure quantitative data for 

the study, closed-ended questions were utilised in a structured questionnaire 

administered to CAT learners and teachers. 

3.7.3 Mixed-method research 

The mixed-methods approach is an imperative research technique that amalgamates 

both quantitative and qualitative data into a single investigation or programme 

(Onwuegbuizie and Frels 2013:17). The goal of integrating quantitative and qualitative 

research approaches is to keep the strengths of each while improving the flaws of the 

other (Stern, Lizarondo, Carrier, Godfrey, Reiger, Salmond, Apostolo, Kirkpatrick and 

Loveday 2020:8). Therefore, integrating these two methodologies can help them 

complement one another, provide deeper insights, and generate new questions for 

future research.  

It is believed that combining quantitative and qualitative methodologies provides a 

better understanding of the study problem and question than employing one method 

alone (Ahmed, Pereira and Jane 2015:97). To integrate the methods effectively when 

mixed-methods research is employed, the researcher must have a working grasp of 

both quantitative and qualitative methodological designs. As a result, mixed-methods 

research is more advanced (Dawadi, Shrestha and Giri 2021:27). 
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According to Shorten and Smith (2017:74), researchers can use a mixed methods 

approach to confirm and test the conclusions of quantitative data with qualitative data, 

and to provide meaning to quantitative data with qualitative data. The strengths and 

the weaknesses of using mixed-methods research, according to McCusker and 

Gunaydin (2014:1), are described in Table 3.1 below. 

Table 3. 1: Strengths and weaknesses of mixed-method embedded design 

Strengths of Mixed Methods Design Weaknesses of Mixed Methods Design 

Words, photographs, and narratives may be 
utilised to give numbers meaning, while numbers 
can provide words, photos, and narratives 
precision. 

They can be challenging for a single researcher, 
especially when the two designs are best 
employed simultaneously; in this situation, a 
research team may be required. 

As the researcher is not restricted to a single 
study design, they can address a greater range 
of research problems. 

When concurrency is involved, it might be more 
time-consuming and costly. 

They can provide insight and understanding that 
might otherwise be lost if only one study design 
were used. 

This method demands that the researcher(s) 
understand several approaches to mix them 
intelligently, defend their usage, and employ 
them professionally. 

It can help gather more evidence and have more 
faith in conclusions. 

Conflicts in the interpretation of the findings may 
be difficult to settle. 

3.8 TIME HORIZONS 

The examination of time horizons encompasses two distinct methodologies known as 

longitudinal and cross-sectional. Longitudinal studies are distinguished by their 

repetition over an extended period, whereas cross-sectional studies are confined to a 

specific time frame (Reilly, Souder and Ranucci 2016:3). It is worth noting that 

longitudinal studies enable the tracking of changes in variables over time, which 

renders them particularly valuable in establishing cause-and-effect relationships 

(Bigoni, Casari, Skrzypacz and Spagnolo 2015:588). In contrast, cross-sectional 

studies offer a snapshot of data at a specific moment, providing a comprehensive 

understanding of a particular phenomenon (Melnikovas 2018:39). This study 

employed a cross-sectional timeframe for its data collection and analysis.  

3.9 TECHNIQUES AND PROCEDURES  

The methods and procedures used by researchers to collect information, uncover new 

facts, and enhance their understanding of the subject are known as research 

techniques and procedures (Marais, Swart, Fourie, Berry, Knoetze and Malan 

2017:74). There are diverse approaches for gathering data, and researchers choose 

the most suitable ones based on the nature of the information they seek. This study 
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employed a combination of structured questionnaires, along with semi-structured 

interviews, to obtain a more comprehensive set of data. 

3.9.1 Questionnaire  

When conducting a survey, a questionnaire is an essential tool that consists of a set 

of questions specifically designed for a significant number of respondents. Its primary 

purpose is to collect demographic information or public opinion (Youngshin, Youn-

Jung and Doonam 2015:324). In the words of Patel and Joseph (2016:1), a 

questionnaire is a written set of questions that a group of people must answer as part 

of a survey. 

Questionnaires, according to Kuphanga (2024:5), have the advantage of being widely 

utilised since they give an effective means to acquire information from surveys of large 

populations about a wide range of research problems. There are, however, some 

disadvantages to using questionnaires. For example, a majority of people who receive 

questionnaires do not return them. Wijnveen, Rijst and Driel (2016:479) add that the 

sample size may be small, and the people who do respond may not be representative 

of the original sample.  

This study employed mixed questionnaires, which are a combination of quantitative 

and qualitative questionnaires. The quantitative component featured closed-ended 

questions, which required respondents to select from predetermined answers. While 

these questions were straightforward to administer, evaluate, and code, they had the 

potential to miss important response options. In contrast, the qualitative aspect 

consisted of open-ended questions that offered respondents the opportunity to provide 

contextual insights. This method fosters a diverse range of in-depth and nuanced 

responses. 

Mixed questionnaires were distributed to learners studying CAT to evaluate their 

perceptions of CAT and its content, especially regarding how it prepares them for the 

essential 21CS that will simplify their lives in the future. Additionally, these 

questionnaires were administered to CAT teachers to investigate the strategies they 

employ to effectively teach these skills, as well as to identify factors that may hinder 

successful instruction in the subject. 
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3.9.2 Interview 

Face-to-face interactions between researchers and participants allow the researcher 

to acquire insight into the participants' perspectives, views, experiences, and lives by 

listening to them speak (Janghorban, Roudsari, and Taghipour 2014:1). Interviews are 

taped and then transcribed before being analysed. Researchers must provide 

participants the opportunity to express themselves without imposing their personal 

beliefs on them (Alsaawi 2014:151). Researchers can learn more about the 

subjectivity of their issue by doing this. 

Structured, unstructured, and semi-structured interviews are the 3 types of interviews 

that can be employed. A structured interview consists of a set of questions that must 

be asked in a specific order and with the exact wording and method for all participants 

(McLeod 2014:n.p.). Unstructured interviews are more open-ended, allowing 

participants to raise and explore issues as they see fit (Wikijob 2021:n.p.). Semi-

structured interviews are a hybrid of structured and unstructured interviews, and one 

of the benefits of this style of interview is that it gives the researcher the freedom to 

move in more fruitful directions (DeJonckheere and Vaughn 2019:2). Semi-structured 

interviews were employed in this study. 

In mixed-method research, questionnaires and interviews are frequently used 

simultaneously (Jansena, Leeuwena, Janssena and Kestera 2020:38). Qualitative 

interviews are the superior method for uncovering detailed insights into participant 

attitudes, ideas, and behaviours compared to questionnaires, which are limited by their 

ability to capture information from large populations (Alsaawi 2014:152). 

As part of this study, the researcher employed semi-structured interviews as a method 

for gathering secondary data. The content of the interviews was guided by the 

literature review. A total of 3 separate interviews were conducted with 3 different 

principals from schools offering CAT in the Lejweleputswa District of the Free State 

Province. The objective of these interviews was to evaluate the support provided by 

the schools to both the teachers and learners of CAT, ensuring the effective delivery 

of the subject. All interviews were held and recorded in the schools where these 

principals serve, with each interview lasting 21 minutes and 41 seconds, 26 minutes 

and 36 seconds, and 33 minutes and 32 seconds. 
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3.9.3 Research site 

Thomson (2015:n.p.) defines a research site as a specific location where research 

activities take place. Common research settings include universities, hospitals, 

research centres, and outdoor environments. For this study, research was conducted 

in 3 secondary schools that offer CAT in the Lejweleputswa District. 

3.9.4 Sample design process 

A sample is a group of participants or a portion of the population from whom data is 

gathered (Leedy and Ormond 2015:73). A key step in the research process is 

sampling, since it influences the validity of the inferences the researcher draws from 

the underlying data (Chiechi 2022:n.p.). According to McCombes (2023:n.p.), 

sampling procedures are more challenging when using both qualitative and 

quantitative research approaches simultaneously or sequentially 

Maree and Pietersen (2016:164) claim that non-probability approaches, in which 

subjects are specifically chosen to reflect particular qualities in samples, are used in 

qualitative research. According to McCombes (2019:n.p.), non-probability sampling is 

a sampling strategy in which samples are picked based on the researcher's subjective 

judgment rather than by random selection. Since the sample is already known to the 

researcher, it has the advantage of yielding results more rapidly and inexpensively 

than chance sampling. When compared to people chosen at random, the respondents 

are likewise very motivated to participate and respond quickly (Showkat and Parveen 

2017:6). 

The researcher made use of purposive sampling, also referred to as judgmental 

sampling, which involves selecting samples based solely on the researcher's 

knowledge and judgment (Kalu 2019:2527). In other words, the researcher has 

selected individuals deemed suitable for participation in the study (Showkat and 

Parveen 2017:7).  

In the qualitative section, participants for the interviews were selected through 

purposive sampling, which included school principals from the Lejweleputswa District 

schools that offered the CAT subject. For the quantitative section, participants for the 

questionnaires were also recruited using purposive sampling, including FET learners 
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enrolled in CAT, as well as CAT teachers. Approval to engage with these participants 

and collect data through questionnaires was obtained from the Free State DBE. 

3.9.5 Target population 

McLeod (2019:n.p.) states that a population is a collection of items or situations that 

meet specific criteria, such as humans, objects or events. The population of this study 

were principals, teachers and learners from the public schools in the Lejweleputswa 

District of the Free State Province that offer CAT as one of their school subjects.  

3.9.6 Sample frame 

An actual collection of units from which a sample has been drawn is known as a 

sampling frame (Watson, Porteous, Bolt, and Ryan 2019:828). In an ideal world, the 

sampling frame would be the same as the population being examined. A population 

differs from a sample frame in that the former is more general and the latter is more 

specialised. 

For purposive sampling, the population was drawn from the Lejweleputswa District’s 

schools. The sample frame was the principals who supervise the schools that offer 

CAT, the FET learners who receive CAT in Grades 10, 11, and 12, and the teachers 

who teach CAT. 

3.9.7 Sampling technique and size 

The sample should be built according to recognised mixed-method sampling 

principles. The procedure should be well-organised, conceptually sound, and well-

documented (Etikan and Bala 2017:215). Negative or contradictory examples or 

opinions should be included in the sample, and the sample should include enough 

people to ensure adequate representation of critical characteristics. 

Therefore, for purpose sampling, the questionnaires were administered to CAT 

learners and teachers from each school that offers CAT in the Lejweleputswa District. 

Furthermore, for purposive sampling, the interviews were conducted with principals 

from the schools that offer CAT in the Lejweleputswa District. 

The study gathered information on CAT education by administering questionnaires 

and interviews to a range of participants, including learners, teachers, and principals. 

Regrettably, out of the 180 questionnaires given to learners, only 131 were completed 
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and returned. Similarly, while 30 CAT teachers were approached to complete the 

questionnaire, only 16 provided feedback. Moreover, although the researcher had 

planned to interview 5 principals of schools that offer CAT, only 3 were willing to 

participate. As a result, the intended sample size of 215 was reduced to 150 complete 

responses.  

3.10 DATA COLLECTION 

The process of data collection entails identifying and selecting individuals for the study, 

obtaining their consent to participate, and gathering information through various 

means (Alshenqeeti 2014:41). This includes administering questionnaires or 

observing their behaviours  

3.10.1 Description of the qualitative data collection instrument 

The main techniques for gathering qualitative data are interviews, focus groups, 

observation, and document analysis. Semi-structured interviews were used in this 

study to examine individual experiences and perceptions. A typical semi-structured 

interview is a one-on-one conversation between a study participant and a researcher 

(McLeod 2014:n.p.). Interviews, according to Alshenqeeti (2014:42), enable an in-

depth study of individual experiences and perceptions. 

Semi-structured interviews are open-ended, allowing the respondents to be as honest 

as possible with their responses (O’Keeffe, Buytaert, Mijic, Brozovic´ and Sinha 

2016:1913). According to Mojtahed, Nunes, Martins, and Peng (2014:88), the format 

allows the respondent to identify and describe issues or ideas that the researchers 

may not have anticipated or considered. The interview process is participatory. The 

interviewer must also strive to be sensitive to the interviewee's terminology and ideas. 

Ruslin, Mashuri, Sarib, Alhabsyi, Syam, and Ruslin (2022:24) contend that 

interviewers must be adept at passive listening and the use of neutral, non-judgmental 

language to encourage respondents to speak in-depth. Interviewers must 

simultaneously maintain control over the data collection by paying close attention to 

the interview's objective, selecting the appropriate questions to elicit pertinent 

information, and providing suitable verbal and nonverbal feedback (Bearman 2019:4).  

During the semi-structured interview, the researcher engaged with 3 participants. 

While the initial plan was to interview 5 participants, only 3 were able to participate. 
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These individuals are the principals of 3 separate schools that include CAT as part of 

their curriculum. The interviews were conducted separately on different days at the 

participants’ respective schools.  

Another qualitative data collection method that the researcher used was the mixed 

questionnaire. In the mixed questionnaire, the participants responded to questions that 

were both closed- and open-ended. The questionnaire was issued to the purposefully 

selected participants, consisting of CAT learners and CAT teachers. All learners from 

each grade (Grades 10, 11, and 12) were requested to participate. 

In the teacher's questionnaire, qualitative responses were collected for Questions 5 to 

8. Similarly, the learners' questionnaire gathered qualitative responses for Questions 

3, 4, 9, and 10. All learners met in a single classroom with the teacher and the 

researcher to complete the questionnaire together, which minimised the possibility of 

duplicate answers. 

3.10.2 Description of the quantitative data collection instrument 

Data collection approaches in which each respondent is asked to answer the same 

set of questions in a predetermined order are referred to as questionnaires (Ndukwu 

2020:n.p.). Learners and teachers filled in questionnaires to gather information for the 

systematic phase of this study. 

The researcher used a structured questionnaire to gather data from both CAT teachers 

and learners. This questionnaire contained a combination of closed- and open-ended 

questions. Teachers provided quantitative responses to Questions 1 to 4, while 

learners answered Questions 1, 2, 5, 6, 7, and 8 quantitatively. The researcher 

personally distributed the questionnaires to the schools, supervised their completion, 

and subsequently collected them. 

3.11 DATA ANALYSIS 

According to Wang, Kung and Byrd (2018:6), research data analysis is a method 

employed by researchers to distil data into a narrative and analyse it to extract insights. 

As a result of data analysis, a large amount of data can be broken down into smaller 

pieces to make sense. 

© Central University of Technology, Free State



   

 

63 

 

3.11.1 Analysis of qualitative data 

In contrast to quantitative studies, where data collection is often completed before data 

analysis begins, qualitative data collection and analysis are iterative (Rock, 

Schumacker, Gregg, Howard, Gable and Zigmond 2014:161). The research team 

switches back and forth between the data gathering and data analysis processes to 

allow for the development of new lines of inquiry when fresh data is obtained (Ivanov, 

Tang, Dolgui, Battini and Das 2021:2063). 

Thematic analysis examines data to gain an understanding of participants' viewpoints. 

Analysis of data by theme allows for a deeper comprehension of study data (Kiger and 

Varpio 2020:2). It is a valuable tool for qualitative data, as participants' communication 

is not bound by any response constraints, allowing for patterns to be discovered 

(Richards and Hemphill 2018:5). An examination of replies to open-ended survey 

questions, focus group talks or interviews can be done using thematic analysis. 

Mixed questionnaires and interviews were utilised to gain insights into the participants’ 

views. This included asking specific questions related to their attitudes, beliefs, 

behaviours, and feelings (Adams 2015:497). By incorporating both semi-structured 

interviews and structured questionnaire, the researcher was able to develop a deeper 

understanding of how principals, learners, and teachers perceive CAT and the 21CS 

they acquire through it. Thus, conducting a thematic analysis of the responses from 

principals, learners, and teachers proved to be valuable. The information gathered 

through mixed questionnaires and interviews was transcribed verbatim and analysed 

thematically using content analysis, allowing for the emergence of themes and 

categories. To investigate any connections between learners' perceptions of CAT and 

the findings from teachers, the responses of learner participants and teacher 

participants (referred to as LPs and TPs in Chapter 4) were examined.  

3.11.2 Analysis of quantitative data 

Quantitative data analysis is the process of analysing data that is numerical or that 

can be easily converted to numbers without losing its significance (Abulela and Harwell 

2020:69). A systematic review is an objective, repeatable approach to determining the 

answers to a specific research issue by gathering all relevant studies and assessing 

and analysing their findings (Nuzzo 2016:268). 
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As a general rule, closed-ended questionnaire questions feature one main question 

and a set of answer options to give participants a defined number of responses from 

which they need to select their answers (Vishnu, Joao and Camara 2021:2124). The 

study employed a structured questionnaire, which consisted of both open- and closed-

ended questions in a questionnaire survey; however, closed-ended questions were 

analysed quantitatively. 

The researcher employed descriptive statistics to present essential information about 

the number of participants in a quantitative study, their characteristics, and their 

perceptions of CAT content as a vehicle for fostering 21CS. In addition, inferential 

statistics were utilised to compare learners' responses with those of teachers 

concerning the acquisition of 21CS through CAT. Furthermore, a statistical test called 

a chi-square test was used to compare actual outcomes with predictions. Moreover, 

the researcher implemented a concurrent-embedded research strategy to interpret 

and discuss mixed-method findings, providing qualitative insights into the quantitative 

data.  

3.12 ETHICAL CONSIDERATIONS 

The ethical considerations surrounding research are as crucial as determining an 

appropriate research methodology and procedures. Arifin (2018:31) highlights several 

ethical challenges that researchers may encounter, including power differentials, 

behavioural norms, and ongoing interactions with participants. However, delving 

deeper into the fundamentals of ethical research involving human participants is 

imperative. 

Newson and Lipworth (2015:172) state that if there are human participants in the 

study, it is vital to have ethical approval for human research. Since human research 

ethics committees cannot approve research after data collection has commenced, that 

approval must be secured before the start of data collection from humans. 

The mixed-method is a blend of the two methodologies; thus, the ethical 

considerations that apply to quantitative and qualitative methods also apply to mixed-

method research. According to Arifin (2018:30), authorisation must be obtained, 

anonymity must be protected, site disruption must be avoided, and the study's aim 

must be communicated. The researcher applied for and received an authorisation from 

the BDE to collect data from different schools in the Lejweleputswa District (cf. 
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Appendix G). The consent letters were given to all the participants, including parents, 

for the learners' participation in this study. Moreover, the participants were assured of 

anonymity and protection (cf. Appendix B & C).  

Qualitative investigations demand that the study's purpose be communicated, that 

deceptive techniques be avoided, that the study population be respected, that any 

power concerns be addressed, and that confidentiality be maintained. The researcher 

was granted permission from the Free State Department of Basic Education (DBE) (cf. 

Appendix H), as well as from the learners’ parents, principals, and teachers involved 

in the research. 

3.13 MEASURES TO ENSURE VALIDITY AND RELIABILITY 

The study's methods for obtaining the participants' validity and reliability are covered 

in this section. These subsections outline the methodology for obtaining accurate and 

trustworthy participant responses. 

3.13.1 Credibility 

According to Schmidt (2017:33), credibility is defined as a truthful picture of 

phenomena. To achieve credibility in this study, participants' perceptions and 

experiences were interpreted utilising mixed questionnaires and semi-structured 

interviews. Using an appropriate sampling strategy ensured reliable participant 

responses (Christensen and Miguel 2016:27). The researcher ensured that the data 

gathered from all participants were recorded and analysed accurately.  

3.13.2 Reliability 

According to Mohamad, Sulaiman, Sern, and Mohd (2015:169), the term "reliability" 

refers to a measurement that produces consistent results with equal values. 

Furthermore, Helen and Joanna (2015:34) suggest that it is used to assess a study's 

consistency, precision, and reproducibility. This assessment reveals the degree of bias 

and ensures consistent measurement across time and various elements in the 

instruments (Ahmed and Ishtiaq 2019:2402). 

Rather than using the term "reliability," some quantitative researchers prefer the term 

"dependability" (Ahmed 2024:2). This term refers to how well an evaluation instrument 

delivers reliable and consistent outcomes. In essence, it means that a measure's 
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observed score corresponds to its true value (Haradhan 2017:10). Throughout the 

process, the researcher remains objective, guarding against subjectivity and bias, 

which could influence the interpretation and description of data.  

Understanding the importance of measurement reliability in both academic and 

professional settings is crucial. This concept guarantees that research conclusions are 

drawn from accurate and consistent data. Therefore, the researcher was careful in 

their methodology and aimed to achieve maximum dependability in their instruments 

by employing a statistical test called a chi-square test which is used to compare actual 

outcomes with predictions (Shan and Gerstenberger 2017:1). This test aims to 

determine whether a discrepancy between observed and expected data is the result 

of random variation or a relationship between the variables being examined. 

3.13.3 Transferability 

The degree to which topics or research techniques can be translated or generalised 

to different settings, contexts, or populations is known as transferability (Schloemer 

and Schroder-Back 2018:n.p.). The researcher provided enough detail for the reader 

to assess whether the findings are applicable or can be transferred to a different 

context. Stahl and King (2020:27) suggest that purposive sampling (one of the 

sampling methods used in this study) provides helpful information for answering 

questions and thus makes findings transferable and applicable. To ensure 

transferability, sufficient descriptive information was presented in this study and may 

be of use in future research. 

3.13.4 Validity 

How accurately a research tool measures the variables it was designed to capture is 

determined by its validity (Ahmed 2024:2). It refers to how accurately the results are 

in measuring the concepts under examination. To do so, a research instrument is 

needed, such as the questionnaire and interview that were utilised in this study 

(Kyngas, Kaariainen and Elo 2020:44). Validity covers the entire experimental idea 

and assesses if the outcomes satisfy the requirements of the scientific research 

procedure (Stahl and King 2020:28). The researcher ensured that the data collection 

methods used were accurate and reliable and that the results obtained were not 

tampered with in any way. 
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3.14 SUMMARY 

The research methodology was discussed in this chapter. The mixed-methods 

strategy used in the research was explored by the researcher. It explained how data 

were collected, analysed, and interpreted. Additionally, the study's ethical implications 

were discussed, and the chapter concluded with the procedures used to guarantee 

reliability. 
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CHAPTER 4: DATA ANALYSIS, PRESENTATION AND 

DESCRIPTION OF THE RESEARCH FINDINGS, AND DISCUSSION 

4.1 INTRODUCTION 

In Chapter 2, the current state of computer education in South African schools was 

examined, with particular emphasis on CAT and the integration of 21CS within this 

context. The analysis highlighted the challenges teachers encounter in delivering 

effective CAT instruction, such as limited access to resources and existing perceptions 

surrounding the subject. Furthermore, the chapter investigated the significance of 

21CS in CAT classrooms, along with the obstacles teachers face in imparting these 

skills. The discussion also addressed the TPACK framework's role in supporting CAT 

teachers to effectively blend content, pedagogy, and technology, ultimately improving 

learner engagement and equipping them for the digital age. 

In Chapter 3, the research design and methodology for this study were discussed. This 

included a discussion of the research questions, an explanation of the research 

design, and details regarding the sampling and instruments used. The chapter 

concluded by describing the steps taken to ensure the trustworthiness and ethical 

consideration of the research procedure and its results. The main aim of this study 

was to assess the effectiveness of offering CAT in developing and enhancing 21CS in 

learners from the Lejweleputswa District so that they can thrive in the 4IR. 

This chapter aims to thoroughly present the research findings concerning the research 

questions, drawing on data collected through questionnaires and interviews, which 

served as the primary data collection tools for the study. To obtain comprehensive 

insights and understand participant perspectives on the effectiveness of CAT in 

promoting 21CS among learners in the Lejweleputswa District, a mixed-methods 

approach, combining both qualitative and quantitative research designs, was utilised. 

Following the analysis and interpretation, the significance of the quantitative and 

qualitative data will be explored and discussed. 

4.2 RESEARCH QUESTIONS 

The study intended to answer 4 secondary research questions, based on the main 

research question (How is CAT being effectively used as a vehicle to promote 21CS 

© Central University of Technology, Free State



   

 

69 

 

in the learners of the Lejweleputswa District?) These secondary questions are listed 

in Table 4.1 below.  

Table 4. 1: Secondary research questions 

SRQ1: How can the offering of CAT in schools modernise learners’ abilities to 

creatively solve both educational and life problems? 

SRQ2:  

 

Which factors are contributing to the successful and unsuccessful offering of CAT in 
schools? 

SRQ3: Are schools in the Lejweleputswa District sufficiently equipped to offer CAT? 

SRQ4: Which educational improvements can be introduced to enhance the 

offering of CAT? 

4.3 QUESTIONNAIRE: LEARNERS’ RESEARCH SITES 

The next section provides information about the research sites where the learners' 

questionnaires were distributed. Information about the sites of the 3 schools that 

participated in the research, as well as the number of learners’ questionnaires 

distributed and received from each school, is discussed below.  

Table 4. 2: Research sites for learners’ questionnaires 

 Research sites  Number of questionnaires 
distributed 

Number of 
questionnaires received 

School 1 Virginia 50 33 

School 2 Welkom 80 72 

School 3 Odendaalsrus 50 26 

Total  3 180 131 

A total of 180 questionnaires were distributed to learners across selected schools in 

the Lejweleputswa District. Of these, 131 were returned, resulting in a response rate 

of 72.7%. The participation rate was attributed to the distribution of the questionnaires 

after school hours, which reduced learners' willingness to engage. Additionally, some 

learners arrived late due to classroom cleaning duties, as a result, others left early out 

of frustration. It is worth noting that School 2 was issued with more questionnaires 

compared to other schools because it has a large number of learners studying CAT, 

resulting in a higher number of returned questionnaires compared to other schools.  

4.4 QUANTITATIVE ANALYSIS  

The following section presents the study’s quantitative findings. This includes the 

presentation and interpretation of the learners’ and teachers’ questionnaires and the 

inferential statistics of CAT learners’ creativity, critical thinking, communication, 
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collaboration and technological skills. It is important to note that all these skills were 

analysed individually, and inferential statistics were not performed for innovation and 

problem-solving skills. 

4.4.1 Presentation of quantitative findings from the learners’ questionnaires 

Using descriptive statistics, the learners’ questionnaire is first discussed. As such, the 

learner participants’ (hereafter LPs) responses to the quantitative questions will be 

assessed, with statistics used to substantiate findings.  

4.4.1.1 Learners’ descriptive statistics 

Descriptive statistics involves summarising data in an organised manner by 

highlighting the relationships between various elements in a sample or population. The 

researcher needs to calculate these statistics before delving into any comparisons 

using inferential statistics. In total, there were 131 LPs, and their characteristics are 

discussed below. 

• Age 

The LPs were in Grades 10 through 12, with a mean age of 17 years. The youngest 

participant was 15 years old, while the oldest was 21. The standard deviation of 1 

shows that the sample was homogeneous in terms of age (Pannel 2023:n.p.). This 

may suggest that most learners are in the expected age range for the FET phase. It is 

also worth noting that there was one missing value in the data. In addition, it should 

be noted that the researcher issued consent forms to parents before engaging with 

the learners. 

Table 4. 3: Learners’ ages 

N Valid 131 

Missing 1 

Mean  17.10 

Median  17.00 

Std. Deviation  1.281 

Range  6 

Minimum  15 

Maximum  21 
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• Schools’ participation frequency 

From Figure 4.1, 72 (55%) of the LPs were from School 2. Additionally, 26 (19.8%) of 

the LPs were from School 3, and 33 (25.5%) were from School 1. This indicates that 

most LPs were from School 2 since the school had more CAT learners than other 

schools. The findings supported the suggestion that if a school has more than enough 

resources to teach CAT, most learners are more likely to choose the subject, as they 

will be accommodated (cf. 2.3.7.1). 

 

Figure 4. 1: Schools' participation frequency (n=131) 

4.4.1.2 Learners’ perception of Computer Applications Technology (CAT) 

The learners' open-ended questionnaire responses have revealed factors related to 

learners' perception of CAT. These perceptions are quantitatively presented below, 

followed by their interpretation. 

• Reasons why learners chose Computer Applications Technology (CAT) 

as one of their Further Education and Training (FET) subjects 

Based on the information in Table 4.4, LPs had different reasons for choosing CAT as 

one of their FET phase subjects. The reasons for choosing CAT were as follows:  

• To pursue a career in IT/Computer Sciences (n=100, 47%); 

• Interest in the subject (n=90, 42%); 

• Liking the teacher (n=18, 8%); 

• Friends taking the subject (n=4, 2%); and  

• Parents forcing them (n=1, 1%).  
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This implies that most LPs chose CAT as one of their FET subjects to pursue a career 

in IT or Computer Science. These findings are in line with the research conducted by 

Ghavifekr and Wan Rosdy (2015:3), who have found that many LPs perceive CAT as 

a valuable foundation for their future careers. Additionally, 42% of LPs indicated that 

their interest in the subject influenced their decision to study CAT. This finding aligns 

with existing literature, emphasising relevance and engagement's significant impact 

on learners' interest levels (cf. 2.3.2.2). 

Table 4. 4: Reasons why LPs chose CAT as one of their FET subjects (n=131)  

Multiple Response 

Case Summary 

Cases 

 Valid Missing Total 

 N Percentage N Percentage N Percentage 

Reasons for 
choosing 
CAT: 

131 100.0% 0 0% 131 100.0% 

Responses 

 N Percentage Percentage 
per case 

Reasons for 
choosing 
CAT: 

I want to pursue a career in IT/ 
Computer Sciences 

100 47% 76.3% 

 I am interested in CAT 90 42% 68.7% 

 I like the teacher 18 8% 13.7% 

 My friends took the subject 4 2% 3.1% 

 My parents forced me 1 1% 0.8% 

Total 213 100% 162.6% 

• Subject enjoyment 

From Figure 4.2 below, 97% (n=127) of the LPs responded "yes" to enjoying CAT as 

one of their FET subjects, while only 3% (n=4) responded "no". This suggests that the 

majority of learners enjoy CAT as a subject in the FET phase. This finding aligns with 

existing literature, affirming that CAT encompasses instructional videos, audio 

components, and hands-on activities, thereby augmenting the overall learning 

experience for learners (cf. 2.3.2.5). 

© Central University of Technology, Free State



   

 

73 

 

 

Figure 4. 2: Subject enjoyment (n=131)  

• Computer Applications Technology (CAT) improves learners’ chances of 

going to universities 

From Figure 4.3, 118 (91%) of the LPs believed that having CAT as one of their FET 

subjects improves their chances of going to university. Meanwhile, 12 (9%) of LPs did 

not think so. This may suggest that learners studying CAT believed that it would 

enhance their likelihood of being accepted into university after Grade 12. This 

perception may motivate learners to diligently grasp the concepts taught in the 

classroom, believing that having CAT can improve their chances of gaining university 

admission. Additionally, this belief may incentivise learners to strive for higher marks 

in the subject, thereby aiding in the attainment of the subject's expected outcomes as 

stated in the literature (cf. 2.3.6). 

 

Figure 4. 3: CAT improves learners’ chances of going to universities (n=131) 

• Computer Applications Technology (CAT) recommendation to peers 

From Figure 4.4, 115 (88%) of the LPs would recommend CAT to their peers, as 

opposed to 16 (12%) who would not. This indicates that a high percentage of learners 
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would recommend CAT to their peers, which may be associated with the belief that 

CAT prepares learners for several possible future careers (Yengwayo and Makena 

2022:64). 

 

Figure 4. 4: CAT recommendations to peers (n=131)  

• Additional access to the computer laboratory to do assignments 

From Table 4.5, 105 (80.2%) LPs had additional access to the computer laboratory to 

do their assignments and revisions, while 22 (16.8%) LPs did not. There were also 4 

(3.%) LPs who did not answer the question. This suggests that most learners can 

access the computer laboratory for their school assignments as well as revisions, 

which could lead to a better understanding of the subject. This improved 

understanding can result in better academic performance and enable learners to grasp 

the principles of computing and its real-life applications (Engelbrecht et al., 2020:828). 

These findings align with literature suggesting that learners should be encouraged to 

move beyond basic techniques and skills, and instead focus on collaboration, 

creativity, productivity, and integration with CAT subtopics and real-life problems (cf. 

2.3.6.1). 

Table 4. 5: Additional access to the computer laboratory (n-131)  

  Frequency Percentage Valid Percentage 

Valid Yes 105 80.2 82.7 

 No 22 16.8 17.3 

 Total 127 97 100.0 

Missing System 4 3  

Total  131 100.0  
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• Computer Applications Technology (CAT) compared to other subjects 

From Table 4.6, 77 (58.8%) LPs indicated that the CAT learning experience was better 

than other subjects, while 35 (26.7%) said it was the same as other subjects, and 15 

(11.5%) mentioned that it was more difficult than other subjects. There were also 4 

(3%) LPs who did not give their opinion. It is evident from the data that the majority of 

the LPs (59%) considered the CAT learning experience to be better than that of other 

subjects. This preference may be because CAT learning involves the use of a 

computer and Internet access, which makes it more relevant to real-life situations, 

since learners use the Internet daily. This observation aligns with existing literature (cf. 

2.3.6.4). 

Table 4. 6: CAT compared to other subjects (n=131)  

  Frequency Percentage Valid percentage 

Valid Better 77 58.8 60.6 

 Same 35 26.7 27.6 

 Difficult 15 11.5 11.8 

 Total 127 97 100.0 

Missing System 4 3  

Total  131 100.0  

4.4.2 Interpretation of the quantitative data analysis of learners’ questionnaire 

This subsection discusses the findings of the quantitative analysis of the learner 

questions regarding the 3 schools in the Lejweleputswa District. The LPs were 

between 15 and 21 years old and from Grades 10 to 12. The majority of LPs who 

participated were from School 2, which is located in Welkom. This was because 

School 2 was issued with more questionnaires compared to other schools, as it has 

more resources to accommodate more learners. The findings suggest that some 

schools are unable to offer the CAT subject to a large number of interested learners 

due to insufficient resources (Apuke and Iyendo 2016:3). Consequently, the findings 

are in line with Nwana, Ofoegbu and Egbe (2017:112), who state that the subject is 

only available to a limited number of learners in each grade during the FET phase due 

to the lack of teaching resources. 

Most LPs indicated that they chose CAT as one of their FET phase subjects because 

they would like to pursue careers in IT or Computer Sciences. This supports the 

discussion in Chapter 2 (cf. 2.3.2) surrounding CAT and its importance in learners’ 
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lives. This also aligns with Alavi et al. (2016:57), who highlight that one of the goals of 

the CAT curriculum is to produce computer-literate learners who will be competent 

employees. Consequently, if learners believe that CAT will be beneficial to them in the 

future, it encourages them to excel in the subject and achieve the expected goals. 

Achieving CAT curriculum goals may, therefore, mean that the learning and the 

offering of the subject were successful.  

Additionally, findings have indicated that the LPs enjoy the subject, which supports the 

discussion in Chapter 2 (cf. 2.3.2.5) regarding CAT being one of the subjects that 

enhances learning enjoyment. As a result of enjoying the subject, learners engage 

with enthusiasm, which also motivates them to effectively complete their schoolwork. 

Furthermore, Chapter 2 (cf. 2.3.2.5) highlights that teaching and learning in CAT utilise 

a variety of techniques to accommodate diverse learning styles. These include audio 

resources for aural learners, videos for visual learners, and practical exercises for 

kinaesthetic learners. Consequently, the application of these varied teaching methods 

ensures that all learners are engaged, contributing to the subject's overall success.  

Moreover, findings state that most LPs believed that CAT improves their chances of 

going to different universities for further studies. As a result, most learners would 

recommend CAT to their peers. Furthermore, while many have reported having 

additional access to the computer laboratory for completing school assignments and 

studying, some have noted that they do not enjoy such access. This inconsistency is 

one of the factors that contribute to the unsuccessful teaching of CAT. Therefore, it is 

essential to address this gap through an educational improvement strategy, ensuring 

that all learners have additional access to the necessary resources for success in CAT. 

4.4.3 Presentation of quantitative findings from the teachers’ questionnaires 

When analysing the teachers’ questionnaire results, the researcher begins with 

descriptive statistics and follows the questionnaire structure for discussion.  As such, 

the teacher participants’ (hereafter TPs) responses to the quantitative questions will 

be assessed, with statistics used to substantiate findings.  
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4.4.3.1 Teachers’ descriptive statistics  

In this section, the researcher will provide descriptive statistics for the TPs. These 

include TPs’ years of experience, their qualifications and the training they received to 

teach CAT, alongside a brief interpretation. 

•  Years of experience as a Computer Application Technology (CAT) 

teacher  

From Table 4.7, TPs’ average experience was 6.5 half years working as a CAT 

teacher. Most of the TPs had been CAT teachers for 2 to 3 years. Since the sample's 

standard deviation was more than 4, it can be concluded that the sample was 

heterogeneous in terms of years of CAT teaching experience. This suggests that 

teachers' experience in teaching CAT may vary in years, indicating that some may 

have developed new skills and been exposed to effective teaching methods for the 

subject as indicated in the literature (cf. 2.4.1.5). This thorough development promotes 

their ability to properly impart CAT knowledge to learners (Santos and Castro 2021:2).  

Table 4. 7: Years of experience as a CAT teacher (n=16) 

N Valid 16 

 Missing 0 

Mean  6.50 

Median  5.00 

Mode  2.00 and 3.00 

Std. Deviation  4.872 

Range  15 

Minimum  1 

Maximum  16 

• Teachers’ qualifications 

From Figure 4.5, there was a total of 16 TPs, representing 10 different schools. 3 

teachers were from 1 school, another 3 from a second school, 2 from a third school, 

and the remaining 8 teachers were each from different schools. It is worth noting that 

there were no missing values. Of the TPs, 56.25% (n=9) held a Postgraduate 

Certificate in Education (PGCE), 25% (n=4) held a Bachelor of Education (B.Ed), 

12.5% (n=2) held a project management certificate and 6.25% (n=1) held an 

international certification in digital literacy. This finding indicates that most teachers 
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teaching CAT hold a PGCE, which is an appropriate qualification to teach in the FET 

phase, since CAT is an FET phase subject. 

 

Figure 4. 5: Teachers' qualifications (n=16)  

• Training to teach Computer Applications Technology (CAT) 

In Table 4.8, the responses from teachers regarding receiving training or mentorship 

in teaching CAT are shown. The majority (n=14, 87.5%) of TPs stated that they have 

received training, while a minority (n=2, 12.5%) of teachers stated that they did not 

receive any training in how to teach CAT in schools. This suggests that the majority of 

teachers have received training in teaching the subject, which may have improved 

their CK, PCK, TCK, as well as TPK, which is in line with the existing literature (cf. 

2.4.1).  

Table 4. 8: Training to teach CAT (N=16) 

  Frequency Percentage Valid percentage 

Valid Yes 105 87.5 87.5 

 No 2 12.5 12.5 

 Total 16 100.0 100.0 

4.4.3.2 Factors contributing towards the successful teaching of Computer 

Applications Technology (CAT) 

This section represents the findings from the teachers’ questionnaire regarding the 

factors that contribute to the successful teaching of CAT. This is followed by a brief 

interpretation of the findings. 
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• Availability of computer laboratories in schools that offer Computer 

Applications Technology (CAT)  

From Table 4.9, all 16 (100%) TPs stated that their schools have a computer 

laboratory. Thus, no school is offering CAT without having a computer laboratory. This 

promotes the successful offering of CAT, as the literature states (cf. 2.3.5). 

Table 4. 9: Availability of computer laboratories in schools that offer CAT (n=16)  

  Frequency Percentage Valid percentage 

Valid Yes 16 100.0 100.0 

From Table 4.10, 13 (81.3%) TPs mentioned that their learners have additional access 

to the computer laboratory for doing school assignments. However, 3 (18.7%) 

teachers indicated that their learners do not have extra access to the computer 

laboratory for their assignments and revision. Therefore, most teachers noted that their 

learners have additional access to the computer laboratory to do their revisions, which 

improves their TCK, making it easier for the teachers to track their efforts in learning 

the subject. This helps in achieving the subject’s initial outcomes as indicated in the 

literature review (cf. 2.3.6). 

Table 4. 10: Learners’ additional access to the computer laboratory (n=16) 

  Frequency Percentage Valid percentage 

Valid Yes 13 81.3 81.3 

 No 3 18.7 18.7 

 Total 16 100.0 100.0 

• Recommendation of Computer Applications Technology (CAT) to learners 

Table 4.11 indicates the number of TPs who would advise their learners to take CAT 

as a subject. All (n=16, 100%) of the teachers indicated that they would recommend 

CAT as one of the learners' subjects in the FET phase. This could be attributed to their 

recognition of the influence that CAT has on learners within the digital realm in which 

they are immersed, as emphasised in the literature (cf. 2.3.2). 

Table 4. 11: Recommendation of CAT to learners (n=16)  

  Frequency Percentage Valid percentage 

Valid Yes 16 100.0 100.0 
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4.4.4 Interpretation of the quantitative data analysis of teachers’ questionnaire 

The findings of the quantitative responses from the teacher's questionnaire have been 

presented on the previous page. They show that the teachers who took part in this 

study had experience in the subject, ranging from 1 to 16 years. The teachers’ 

qualifications differed, and most teachers’ highest qualification was PGCE, followed 

by the B.Ed. This indicates that all the teachers teaching CAT have TPK of the subject 

and are qualified to teach CAT. This is in line with the TPACK framework in Chapter 2 

(cf. 2.4.1.2), which indicates that in the CAT classroom, TPK is essential for creating 

an immediate and interactive technological learning environment where digital tools 

and various technologies are used appropriately with understanding by teachers to 

present lessons and collect feedback from learners.  

It is evident from the findings that having received training for the CAT subject 

strengthens teachers’ TCK. This is in line with Chapter 2 (cf. 2.4.1.1), which indicates 

that having sufficient TCK may ensure that teachers know how to use different 

software, like a spreadsheet tool to model data or a database to represent the 

information, resulting in making the learning process effective and free of 

misconceptions (Açikgül 2020:158). Additionally, Chapter 2’s (cf. 2.4.1) TPACK 

framework indicates that CAT teachers’ skills must be developed to understand and 

master integrating technology items and CAT content in the classroom to achieve CAT 

objectives. Thus, well-trained CAT teachers play a crucial role in ensuring that the 

integration of technology enhances learners' 21CS. The technological tools used in 

this context include computers, printers, and smartphones, which provide practical 

opportunities for learners to develop essential 21CS such as creativity, problem-

solving, and technological proficiency.  

Findings also show that the schools all have computer laboratories which they use to 

teach CAT; this supports the successful offering of the subject as discussed in detail 

in Chapter 2 (cf. 2.3.5). Additionally, many teachers noted that their learners have 

further access to the computer laboratory, where they can utilise computer networks. 

This access fosters the use of collaborative technologies that facilitate coordinated 

learning efforts, allowing learners to work together to overcome challenges (Rodriguez 

et al., 2017:664). This aligns with the information presented in Chapter 2 (cf. 2.3.6.3), 

which emphasises that the availability of resources enhances a conducive teaching 
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and learning environment and significantly contributes to the successful teaching of 

subject content.  

All the teachers have expressed their willingness to recommend the CAT subject to 

other learners. This endorsement may stem from their recognition that the 21CS 

acquired through CAT will equip learners for success in the digital world, even outside 

the classroom. Within the CAT classroom, learners are taught about social 

implications, in which they are given diverse social scenarios that necessitate problem-

solving, addressing issues such as cyberbullying, computer theft, and the 

enhancement of computer and Wi-Fi security (Akrim and Sulasmi 2020:324). These 

challenges reflect real-life situations that everyone using digital devices and social 

applications should be aware of to safeguard themselves.  

4.4.5 Inferential statistics  

Inferential statistics is defined as using the sample descriptive statistics to infer the 

population (Amrhein, Trafimow and Greenland 2019:263). Furthermore, according to 

Sutanapong and Louangrath (2015:31), inferential statistics is the process of using 

sampled data to infer or forecast characteristics of a larger sample data set or 

population. To better understand how teachers and learners in the Lejweleputswa 

District perceive the use of CAT as a tool for fostering 21CS, the researcher attempts 

to infer features from the LPs and TPs in this study. 

4.4.5.1 Chi-squared results  

A statistical test called a chi-square test is used to compare actual outcomes with 

predictions (Shan and Gerstenberger 2017:1). This test aims to determine whether a 

discrepancy between observed and expected data is the result of random variation or 

a relationship between the variables being examined (Turhan 2019:576). A chi-square 

analysis was run to determine any differences between the perception of CAT 

teachers and learners on how CAT promotes 21CS in learners. The tables and 

interpretations in the subsections below represent the inferential statistics of learners' 

and teachers' questionnaires concerning the determination of CAT learners' 21CS. 
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• Comparison of Computer Applications Technology (CAT) learners' 

creativity skills with other learners 

In Table 4.12, the differences in responses between LPs and TPs regarding the 

creative skills of CAT learners are presented. According to the chi-square results, 

there is no significant variance in the perceptions of CAT's impact on improving 

learners' creativity skills. Specifically, 100% of teachers and 90% of learners believed 

that CAT enhances learners' creativity skills (t=0.68, p>0.05). Furthermore, all the 

teachers (100%) and a significant proportion of learners (79%) felt that CAT learners' 

creativity skills surpass those of their peers (t=3.19, p>0.05). It appears that both CAT 

learners and their teachers perceive CAT learners to possess superior creativity skills 

compared to their peers. This belief may stem from the CAT curriculum's emphasis on 

engaging learners’ creativity during practical lessons. This finding aligns with existing 

literature that indicates CAT nurtures learners’ creativity and enhances their capacity 

to devise innovative solutions to address new challenges (cf. 2.2.1). 

Table 4. 12: Comparison of CAT learners' creativity skills with other learners 

Variables Teachers  

(% who said 
yes) 

Learners  

(% who said 
yes) 

Chi-squared results 

 

X2-value 
P-value 

Creativity     

CAT improves creativity skills 100% 90% 0.68 0.41 

The creativity skills of CAT 
learners are better than peers 
without CAT 

100% 79% 3.19 0.07 

• Comparison of Computer Applications Technology (CAT) learners' 

critical thinking skills with other learners 

Table 4.13 compares the responses from LPs and TPs regarding the impact of CAT’s 

Critical Appraisal of a Topic programme on learners' critical thinking skills. The results 

of the chi-square test suggest that there is no significant difference between the 

perceptions of learners and teachers regarding the effectiveness of CAT in improving 

critical thinking skills. Specifically, 94% of teachers and 87% of learners believed that 

CAT improves critical thinking skills (t=0.60, p>0.05). Additionally, 69% of teachers 

and 71% of learners believed that CAT learners' critical thinking skills are superior to 

those of their peers (t=0.35, p>0.05).  
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It appears that both CAT learners and teachers were aligned in their belief that CAT 

enhances learners' critical thinking skills, and that CAT learners' critical thinking 

abilities exceed those of their peers. This belief may be attributed to the CAT content, 

which includes Microsoft Excel. In this software application, learners are expected to 

perform calculations using various formulas. These exercises not only enhance 

learners' mathematical knowledge but also prepare them to employ calculation 

formulas to demonstrate their approach to specific answers, improving problem-

solving skills. This is in line with existing literature (cf. 2.2.2).  

Table 4. 13: Comparison of CAT learners' critical thinking skills with other learners 

Variables Teachers  

(% who said 
yes) 

Learners  

(% who said 
yes) 

Chi-squared results 

X2-value P-value 

Critical thinking     

CAT improves critical thinking 
skills 

94% 87% 0.06 0.80 

The critical thinking skills of CAT 
learners are better than peers 
without CAT 

69% 71% 0.35 0.52 

• Comparison of Computer Applications Technology (CAT) learners' 

communication skills with other learners 

In Table 4.14, the replies from LPs and TPs regarding the CAT learners' 

communication skills are compared. The chi-square results suggest that there is no 

significant difference between the perceptions of learners and teachers on whether 

CAT improves learners' communication skills. Specifically, 69% of teachers and 85% 

of learners believed that CAT improves learners' communication skills, with a t-value 

of 3.55 and a p-value greater than 0.05. However, there is a noteworthy difference in 

the responses of teachers and learners regarding whether CAT learners' 

communication skills are superior to those of their peers. Only 25% of teachers, 

compared to 63% of learners, felt that CAT learners' communication skills were not 

better than those of their peers (t=9.27, p<0.05), showing a statistical difference 

between teachers' and learners' perceptions on this matter.  

The research findings suggest that CAT contributes to enhancing learners' 

communication skills by providing instruction across various online platforms. This 

aligns with existing literature, which indicates that learners can improve their 
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participation using online platforms (cf. 2.2.3). However, the findings also indicate that 

despite CAT's role in teaching communication skills, learners' communication skills do 

not surpass those of their peers. This may be due to the opinion that some learners 

excel in communication only when using social media platforms, as discussed in the 

literature (cf. 2.3.5.3), rather than in face-to-face interactions. According to Oyundoyin, 

Jacob, Oyundoyin, and Onasanya (2023:142), these social media platforms 

encourage learners to communicate with distant individuals while reducing their 

communication with those nearby. 

Table 4. 14: Comparison of CAT learners' communication skills with other learners 

Variables Teachers 

 (% who said 
yes) 

Learners  

(% who said 
yes) 

Chi-squared results 

X2-value P-value 

Communication     

CAT improves communication 
skills 

69% 85% 3.55 0.06 

The communication skills of CAT 
learners are better than peers 
without CAT 

25% 63% 9.27 0.002 

 

• Comparison of Computer Applications Technology (CAT) learners' 

collaboration skills with other learners 

In Table 4.15, the data illustrate the variance in responses between LPs and TPs 

concerning the collaboration skills of CAT learners. The chi-square results suggest 

that there is no significant difference in the perceptions of CAT improving learners' 

collaboration skills, with 94% of teachers and 82% of learners believing in its efficacy 

(t=0.70, p>0.05). Additionally, 88% of teachers and 71% of learners perceived that 

CAT learners' collaboration skills surpass those of their peers (t=0.84, p>0.05), 

indicating no significant difference in the responses between teachers and learners. 

The findings indicate that both CAT learners and teachers believed that CAT enhances 

the learners' collaboration skills, surpassing those of their peers. This may be 

attributed to CAT being a subject taught exclusively in the FET phase, where learners 

work together to comprehend the subject's content. Furthermore, their collaboration 

skills may be enhanced through the use of online teaching and learning platforms, as 

emphasised in the literature (cf. 2.3.5.1). This enables them to work with others from 
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the comfort of their homes to achieve a common goal, which is also supported by 

existing literature (cf. 2.3.5.2). 

Table 4. 15: Comparison of CAT learners' collaboration skills with other learners 

Variables Teachers  

(% who said 
yes) 

Learners  

(% who said 
yes) 

Chi-squared results 

X2-value P-value 

Collaboration     

CAT improves collaboration and 
thinking skills 

94% 82% 0.70 0.40 

The collaboration skills of CAT 
learners are better than peers 
without CAT 

88% 71% 0.84 0.36 

• Comparison of Computer Applications Technology (CAT) learners' 

technological skills with other learners 

Table 4.16 compares the responses of LPs and TPs regarding CAT learners’ 

technological skills. The chi-square results indicate that there is no significant 

difference between the perceptions of teachers and learners regarding the impact of 

CAT on learners' technological skills. Specifically, 100% of teachers and 89% of 

learners believed that CAT improves learners' technological skills (t=1.23, p>0.05). 

Additionally, 100% of teachers and 85% of learners felt that CAT learners' 

technological skills surpass their peers (t=2.27, p>0.05). This suggests that there is no 

significant difference in the way teachers and learners perceive the technological skills 

of CAT learners in comparison to their non-CAT peers. 

The findings suggest that both CAT learners and teachers believed that CAT 

enhances learners’ technological skills, surpassing those of their peers. This is 

supported by existing literature indicating that CAT classrooms are equipped with 

technological resources that learners use to engage with the subject’s content. This 

prepares them to effectively apply technology in solving real-life problems, in line with 

the existing literature (cf. 2.2.5). 

Table 4. 16: Comparison of CAT learners' technological skills with other learners 

Variables Teachers  

(% who said 
yes) 

Learners  

(% who said 
yes) 

Chi-squared results 

X2-value P-value 

Technological     

CAT improves technological 
thinking skills 

100% 89% 1.23 0.27 

© Central University of Technology, Free State



   

 

86 

 

The technological skills of CAT 
learners are better than peers 
without CAT 

100% 85% 2.27 0.13 

 

4.4.5.2 Discussion of inferential statistics  

The inferential statistics mentioned above pertain to the concept of 21CS taught 

through CAT. The objective was to ascertain whether teachers and learners believe 

that CAT, as a subject, teaches and enhances these skills, and whether their 21CS 

surpasses that of their non-CAT peers.  

The findings indicate that both learners and teachers believe that CAT enhances the 

creativity, critical thinking, collaboration, and technological skills of CAT learners. This 

is consistent with existing literature suggesting that CAT content teaches 21CS to 

learners (cf. 2.2). Participants also noted that these skills surpass those of non-CAT 

peers. These beliefs may stem from the fact that CAT content repeatedly tests 

learners' skills by assigning real-life tasks, such as using various software applications 

to creatively solve challenges, technologically employing critical thinking skills, and 

occasionally collaborating to complete tasks (Henriksen et al., 2015:457). 

The findings suggest that both learners and teachers believe that CAT enhances the 

communication skills of learners. This aligns with existing literature (cf. 2.2.3), which 

emphasises that CAT learners are educated on exploring the impact of ICT in social 

computer environments, including social network websites, as well as precautionary 

and safety measures in legal computer environments, encompassing Internet fraud 

(Zhou et al., 2021:43379).  

However, teachers have noted that the communication skills of the learners do not 

surpass those of their peers. This may indicate that teachers perceive all learners as 

performing well in terms of communication skills, as they interact with them when 

answering questions in the classroom to demonstrate their understanding of the 

concepts taught, which is considered an effective teaching method, as supported by 

the literature (cf. 2.3.1.5). 

4.5 QUALITATIVE DATA ANALYSIS 

The following section presents the study’s qualitative findings. This includes the 

presentation and interpretation of the themes and subthemes from the learners’ and 

teachers’ questionnaires. 
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4.5.1 Presentation of qualitative findings from learners’ questionnaire 

The presentation of qualitative findings, discussion and interpretation of the learners’ 

questionnaire are discussed in this section. This section presents and analyses the 

qualitative findings that were obtained from the open-ended questionnaires conducted 

with 131 CAT LPs. These LPs were from 3 different schools. The subsections are 

divided according to the major themes and subthemes that emerged from the collected 

data. These themes were derived through a thematic analysis of the participants' 

responses. Initially, the researcher became familiar with the data and performed line-

by-line coding to label the insights. Subsequently, these initial codes were refined into 

more focused categories by recognising patterns among them, paving the way for the 

development of themes. Finally, the researcher reviewed and assigned names to 

these themes as part of the analysis process. It is important to note that the LPs’ direct 

words are quoted in the discussions, and their codes are indicated as LP1 to LP131. 

It is also worth noting that not all LPs were quoted. 

Table 4. 17: Themes and subthemes from CAT learners’ open-ended questionnaires 

Themes Subthemes 

Theme 1  CAT curriculum learning experience 

Subtheme 1.1 What learners enjoy the most about CAT 

Subtheme 1.2 CAT challenges 

Theme 2 Resources for CAT subject learning 

Subtheme 2.1 No additional access to the computer laboratory 

Subtheme 2.2 Personal resources used to help with the learning of CAT 

Theme 3 The CAT learning experience compared to other subjects 

Subtheme 3.1 The learning experience is better than other subjects. 

Subtheme 3.2 The learning experience is the same as other subjects. 

Subtheme 3.3 The learning experience is more difficult than other subjects. 

Table 4.16 illustrates the main themes and subthemes identified qualitatively from the 

open-ended learners’ questionnaires. These themes and subthemes will be discussed 

in more detail in the subsections that will follow. 

4.5.1.1 Theme 1: Computer Applications Technology (CAT) curriculum learning 

experience 

The CAT curriculum and classroom include both practical and theoretical components 

for learners, as supported by the TPACK framework in the literature (cf. 2.4.1). Each 
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learner’s CAT learning experience is unique. This learning experience has been 

divided into 2 subthemes, which are discussed below. 

• Subtheme 1.1: What learners enjoy most about Computer Applications 

Technology (CAT) 

Numerous LPs conveyed their strong preference for applying the practical skills they 

have acquired in the CAT classroom. These practical applications encompass 

Microsoft Word, Microsoft Excel, HTML, research, and Microsoft PowerPoint 

presentations. As a result, the LPs believed that these hands-on activities offer them 

valuable insights into computers and technology, making the learning process more 

enjoyable, as supported by the literature (cf. 2.3.4). Furthermore, some LPs 

highlighted their affinity for mathematics, noting that working with calculations in 

Microsoft Excel generally enhances their engagement with the subject, which is also 

in line with the literature (cf. 2.3.2.2): 

LP22 “I enjoy CAT when we're doing practicals of what we have been taught about”.  

LP25 “I enjoy learning Microsoft Word, Spreadsheet”.  

LP93 “Editing documents from Microsoft Word”.  

LP28 “HTML, it’s like you learn a computer language”.  

LP76 “When we research the computer assignment.  

LP102 “Creating posters or covers on PowerPoint”. 

LP106 “Enjoy practical because I am good when it comes to spreadsheet because I enjoy 

doing calculations”. 

Furthermore, LPs expressed their appreciation for the CAT subject, finding it both 

interesting and beneficial for improving their computer skills. They also emphasised 

the significant role their teachers play in making the CAT learning experience more 

enjoyable and manageable. This is in line with the literature which states that, to cater 

for learners' differences, teachers in CAT can enhance the learning experience by 

incorporating supplementary content - thereby accommodating all learners (cf. 

2.3.2.6). Additionally, LPs believed that CAT is essential for preparing them for various 

work industries, given that most careers require computer knowledge. They also 

highlighted that learning CAT helps them effectively troubleshoot phone problems, 

which they find particularly intriguing: 
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LP106 “Because I find it interesting”.  

LP12 “It helps me improve my computer skills and gain more knowledge about CAT life”.  

LP21 “It gives you an insight of computers and technology so really enjoying studying 

technology and computers”.  

LP104 “Because it provides many opportunities in future”.  

LP126 “Because my teacher makes it easier for me to understand”.  

LP128 “Because it is a subject that is easy to work with and it applies to most careers”.  

LP1 “Because since I was getting older I started playing with phones and I like the way 

technology works and how to solve phones problem and I got interested”.  

• Subtheme 1.2: Computer Applications Technology (CAT) challenges 

LPs identified several challenges faced in the CAT classroom, with these challenges 

supported in the literature (cf. 2.3.7.1). For example, one of the challenges is grasping 

CAT theory and applying it practically, which they find to be quite demanding. 

Additionally, LPs mentioned that CAT involves numerous difficult terminologies and 

necessitates extensive reading: 

LP53 “Comprehending some of the theory of it and applying it to real-life situations”.  

LP9 “It wants time to practice and know better about it”.  

LP13 “Bombastic words”.  

LP42 “The definition, some of them are hard but others I can operate apparently”. 

Moreover, LPs expressed that CAT practical work can pose significant challenges, 

particularly when dealing with HTML and performing calculations that involve 

spreadsheet formulas. Additionally, they highlighted the inability to conduct practical 

assessments on computers during power outages: 

LP23 “There are certain things that are challenging for me especially when we deal with 

HTML”. 

LP94 “Excel activities, which deals with calculations”.  

LP54 “When electricity is gone we can't use computers”.  

LP65 “Being unable to do practical because of load shedding”. 
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4.5.1.2 Theme 1 interpretation and discussion  

The proficient use of various computer applications in the CAT subject offers learners 

ample opportunities to creatively apply their problem-solving skills in handling data and 

developing innovative solutions (Kortesi, Simonka, Szabo, Guncaga and Neag 

2022:3). This is supported by the data collected from the LPs, who expressed their 

enjoyment in working with different computer applications to manipulate data. The LPs 

indicated a strong preference for practical work in the CAT classroom, finding it 

enjoyable and beneficial for their learning journey. The literature further supports the 

open-ended questionnaire findings by emphasising that 21CS taught through CAT 

enable learners to create something new from the ordinary, with lessons incorporating 

software applications such as Microsoft Word (cf. 2.2.1).  

It is crucial to emphasise that teachers must actively support the integration of 

technology in their classrooms and demonstrate proficient use of technology to guide 

learners in evaluating, interpreting, and utilising technology effectively (Boonmoh et 

al., 2021:3). Furthermore, LPs expressed that the way their teachers incorporate CAT 

teaching significantly impacts their ability to comprehend concepts and enjoy learning. 

These findings align with literature emphasising the importance of providing examples 

and guiding teachers toward effective methods for teaching 21CS through CAT (cf. 

2.2.5). 

The CAT curriculum aims to cultivate computer-literate learners who will thrive as 

competent employees (Alavi et al., 2016:57). LPs expressed their enthusiasm for CAT, 

emphasising its potential to open doors in the future. They also highlighted the 

practical relevance of CAT in numerous contemporary job roles, given the widespread 

requirement for computer literacy in the workplace. These findings corroborate the 

existing literature, underscoring the significance of CAT as a crucial subject in 

secondary education (cf. 2.3.2). 

Despite CAT being a subject that learners enjoy, it also presents its own set of 

challenges. LPs indicated that one of these challenges is grasping CAT theory, as they 

find the terminology difficult to comprehend. This finding is supported by the literature, 

suggesting that assessing real-world cases relevant to everyday issues will compel 

learners to draw on prior knowledge from other subjects. This approach may lead to 
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better retention of information compared to relying solely on theoretical knowledge (cf. 

2.3.2.2). 

Furthermore, LPs expressed difficulty performing Microsoft Excel calculations due to 

the need to use different formulas. This finding aligns with existing literature, 

suggesting that learners using Microsoft Excel are required to apply critical thinking 

and problem-solving skills when using functions to calculate (cf. 2.2.2). LPs also 

highlighted the challenge of working on computers in the CAT classroom due to load 

shedding. This finding is consistent with the literature, which emphasises that under-

resourcing, including insufficient teaching and learning materials, significantly hinders 

the teaching and learning process in CAT classrooms (cf. 2.3.7). 

4.5.1.3 Theme 2: Resources for Computer Applications Technology (CAT) 

subject learning 

It is crucial to ensure that there are ample resources available to learners for an optimal 

learning experience in the CAT classroom. These resources encompass materials 

provided by the school for daily classroom use, as well as resources that learners can 

utilise at home. These resources can be classified into 2 subthemes, as elaborated 

upon in the following subsections. 

• Subtheme 2.1: No additional access to the computer laboratory 

Learners taking CAT require additional access to the computer laboratory for 

revisions, assignments, and PATs. From Table 4.5, 105 LPs confirmed that they have 

the necessary access to the computer lab, while 22 LPs indicated that they do not. 

This lack of access forces some learners to attend extra classes to complete their CAT 

practical work and assignments. Additionally, some LPs found themselves doing 

assignments during CAT periods instead of focusing on the lesson presentation: 

LP10 “When I attend the after-school classes”.  

LP16 “Only when it is CAT period”. 

• Subtheme 2.2: Personal resources used to help with the learning of 

Computer Applications Technology (CAT) 

LPs reported using personal resources such as smartphones, home computers, and 

personal laptops to facilitate their learning of CAT. The majority of LPs indicated a 
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preference for using their smartphones. This finding aligns with existing literature, 

which recognises modern smartphones not only as conventional phones but also as 

mobile computers, given their remarkable computing capabilities and extensive 

memory capacity (Foen et al., 2017:58): 

LP1 “By using our textbook or cell phones”. 

LP21 “By using my computer at home”.  

LP12 “At home with my sister’s laptop”.  

LP7 “It wants time to practice and some's don't have computers in their homes”.  

LP9 “You have to buy your own data with your cell phone at home to do your assignments”. 

4.5.1.4 Theme 2 interpretation and discussion  

From Table 4.5, 22 LPs indicated that they lack additional access to the computer 

laboratory for their revisions and assignments. As a result, they attend extra classes 

while others complete their assignments during CAT lessons. These findings align with 

existing literature, highlighting the critical need for consistent access to essential 

resources such as laptops, tablets, necessary software, and reliable Internet 

connectivity. The absence of these foundational elements significantly complicates the 

effective integration of technology into the CAT learning process (cf. 2.3.3). 

Moreover, the majority of LPs indicated that they rely on their smartphones for studying 

and completing assignments when they do not have access to computers or laptops. 

These findings are consistent with existing literature, which demonstrates the 

widespread use of smartphones by both learners and teachers. Therefore, the 

utilisation of technology-assisted learning in the classroom to provide successful and 

relevant educational experiences for FET learners is a reasonable approach (cf. 

2.3.5). The use of learners' smartphones for learning is further supported by the idea 

that learners can access a diverse range of resources, offering flexibility and the ability 

to continue learning even in the absence of computer access (cf. 2.3.5.3). 
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4.5.1.5 Theme 3: Computer Applications Technology (CAT) learning experience 

compared to other subjects 

The learning experience in CAT diverges from that of other subjects, as indicated by 

data obtained from learners' questionnaires. These disparities can be classified into 3 

subthemes, as expounded upon in the subsequent subsections. 

• Subtheme 3.1: The learning experience is better than other subjects 

The LPs indicated that the CAT learning experience surpasses that of other subjects. 

They believed that they acquired more skills when being taught CAT and have come 

to realise the importance of utilising computers for their benefit beyond entertainment. 

Moreover, they felt that CAT prepares them for their future endeavours as technology 

continues to advance. Additionally, LPs appreciated that CAT allows them to apply the 

theory they have learned through practical activities, making the learning experience 

more enjoyable. They also found that learning CAT through visual aids, such as 

videos, helps them understand concepts better and leads to improved academic 

performance (Glassman et al., 2015:2): 

LP2 “Because you can experience many things”.  

LP12 “CAT enabled me to learn about the usefulness of the computer rather than playing 

videos and games”.  

LP13 “CAT's experience is different compared to other subjects because everything is 

being prepared for the future. It gives you a lesson or a guide on how things are going to 

be in the future because technology will take over”.  

LP15 “CAT is better than other subjects because after being taught about something , we 

do practical”.  

LP23 “It is better and different because its learning skills are amazing and fun to learn”. 

LP44 “Because we can learn by watching Videos”.  

LP14 “My marks for CAT are higher than other subject marks; in that case, my experience 

for CAT is way better”. 

• Subtheme 3.2: The learning experience is the same as other subjects 

Some LPs indicated that the learning experience in CAT is similar to their experience 

in other subjects, as emphasised in the literature (cf. 2.3.4). They believed this 

because they give equal attention to all of their subjects, which helps them understand 
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each one. Additionally, LPs noted that their academic performance is consistent 

across all subjects; however, they found CAT more interesting due to its focus on 

technology. They also mentioned that, as with any other subject, CAT has both 

theoretical and practical components, which require a balanced approach to 

understand and perform well in both areas: 

LP79 “Because I make all my subjects to be equal”.  

LP94 “I pass CAT the same as others but it's more interesting because you learn about 

technology”.  

LP89 “Is same but it is more enjoyable subject”.  

LP112 “You practice it and read theoretically as much as other subjects in other words you 

balance your subjects”.  

• Subtheme 3.3: The learning experience is more difficult than other 

subjects 

It was mentioned by some LPs that CAT is more difficult to learn compared to other 

subjects. CAT is one of those subjects whose content is different from other subjects, 

thus making it more challenging. This is because learners only encounter its concepts 

in the CAT curriculum and not in other subjects, making it difficult for learners to do 

well. Additionally, LPs indicated that CAT is difficult to learn because they have to learn 

constantly or work with technology, which they regard as being more beneficial than 

other subjects. The LPs also stated that CAT requires more time and discipline during 

class, so as not to lose their way when doing PATs: 

LP123 “Because CAT have not same topic to another subject and is difficult to another 

learning to know CAT”.  

LP128 “Because we most work with Technology and we learn better things than other 

subject”.  

LP131 “Because it wants someone who is fast”.  

LP125 “It requires more time and to be focused during lessons”.  

LP120 “Because in CAT you use electricity and computers whereby, we learn from it”. 
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4.5.1.6 Theme 3 interpretation and discussion 

LPs held varying perspectives on the complexity of CAT learning. The majority 

indicated that the learning experience in CAT surpassed that of other subjects. They 

mentioned acquiring a diverse set of skills since studying CAT and emphasised that it 

uniquely prepares them for a future defined by evolving technology. These findings 

reinforce the idea in the literature, namely that learning 21CS through CAT equips 

learners to thrive in a rapidly changing technological landscape and empowers them 

to confidently apply these skills (cf. 2.2). 

According to the findings, other LPs indicated that they perceive CAT in the same way 

they perceive other subjects. They claimed to have given equal attention to all of their 

subjects. However, LPs also indicated that learning CAT is more enjoyable. These 

findings support the existing literature, which suggests that using a variety of media, 

including videos, audio, and practical exercises, makes the CAT learning experience 

more enjoyable for the learners (cf. 2.3.2.5). 

Furthermore, many LPs expressed that learning CAT is more challenging compared 

to other subjects. They argued that CAT content is unique to the subject and not 

covered in other courses. This finding contradicts existing literature, as Ackerman 

(2023:n.p.) explains that there is a common misconception among individuals, 

including learners, that CAT is an easy subject compared to other content-based 

subjects (cf. 2.3.4).  

Moreover, LPs noted that CAT requires a considerable amount of time and focus, 

particularly when working on PATs. This finding is consistent with existing literature, 

which suggests that in formal tasks such as PATs, learners are expected to conduct 

research based on the instructions provided in the CAT classroom (cf. 2.3.2.4). 

Research for assignments in classes typically demands between 20 to 40 hours of 

work for a 20-page paper (Owens 2024:n.p.) 

4.5.2 Presentation of qualitative findings from the teacher’s questionnaire 

The presentation of qualitative findings, as well as the interpretation of teachers’ 

questionnaires, will be discussed in this section. This section presents and analyses 

the qualitative findings that were obtained from the open-ended questionnaires 

conducted with 16 CAT TPs. These TPs were from 10 different schools in the 
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Lejweleputswa District. The section is divided according to the main and subthemes 

that emerged from the collected data. The TPs' direct words will be quoted in the 

discussion, using the codes TP1 to TP16. It is worth noting that not all TPs' answers 

will be quoted. 

Table 4. 18: Themes and subthemes from CAT teachers’ open-ended questionnaires 

Themes Subthemes  

Theme 1 The importance of offering CAT 

Subtheme 1.1 4IR skills 

Subtheme 1.2 CAT improves employability 

Theme 2 CAT curriculum 

Subtheme 2.1 What learners enjoy most about CAT 

Subtheme 2.2 What learners mostly struggle with in CAT 

Subtheme 2.3 CAT learning barriers 

4.5.2.1 Theme 1: The importance of offering Computer Applications Technology 

(CAT) 

Learners can gain intermediate to advanced end-user computer skills with CAT. This 

ensures that learners can pursue a variety of career paths in other industries or use 

these and related abilities to earn a living. Based on the open-ended questionnaire 

that the TPs filled out, the study's findings have identified 2 subthemes that fall under 

the major theme of the importance of providing CAT. These are discussed in the 

subsections below.  

• Subtheme 1.1: Fourth Industrial Revolution (4IR) skills 

TPs mentioned that we are all living in the 4IR, where most things are done or achieved 

using technology; therefore, learners need to become familiar with technology and 

everything that evolves around it. In addition, TPs added that having a computer 

applications background comes with great opportunities, as many careers require 

device operation. Moreover, TPs mentioned that learning CAT improves learners' 

communication skills across different media platforms (Nagy and Bernschütz 

2016:1839). Furthermore, TPs noted that doing CAT in the FET phase will help those 

learners who intend to further their studies: 

TP1 “It provides them with the necessary skills for the 4IR”.  

TP2 “4IR requires a little background of computer knowledge in order to operate the devices 

used at offices, school, cars and even at home. (It forms part of the CAT syllabus). Learners 
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will gain more knowledge about different media platforms such as Facebook, Twitter, e-

mailing etc. on how to communicate effectively and responsibly. Good netiquette rules on 

how to behave over the Internet and avoid flame wars. Social implications such as 

scamming, phishing identity theft, etc. Should a learner want to further his/ her studies at 

university, the computer is a prerequisite to do things such as assignments”. 

• Subtheme 1.2: Computer Applications Technology (CAT) improves 

employability 

TPs mentioned that CAT learning improves learners' chances of employment, as 

learners get exposed to computer-related work in the CAT classrooms in which 

computer-related work is considered necessary in the corporate world - as indicated 

in the literature (cf. 2.3.2). Therefore, TPs strongly believe that through CAT lessons, 

learners can gain an idea of what is after secondary school and in the world of work: 

TP9 “Learners who are doing CAT get exposed to the technological work environment and 

that helps them to get ready to do most computer-related work. Since most things are done 

technologically these days, it is crucial that these learners get the idea of what is expected 

of them in tertiary level or in a certain work environment”. 

4.5.2.2 Theme 1 interpretation and discussion  

The TPs expressed their belief that CAT equips learners with the essential skills for 

the 4IR. They also emphasised that these skills are instrumental in enhancing learners' 

proficiency in using various devices and improving their communication across all 

social media platforms.  

Additionally, the TPs argued that CAT education prepares learners for social 

challenges such as scamming and identity theft; these are prevalent issues on the 

Internet. These findings align with existing literature, which highlights the diverse social 

scenarios presented to learners, necessitating problem-solving abilities to address 

concerns such as cyberbullying, computer theft, and the enhancement of computer 

and Wi-Fi security (Akrim and Sulasmi 2020:324). The literature also emphasises that 

these challenges mirror real-life situations, underscoring the importance of vigilance 

for all users of digital devices and social applications (cf. 2.3.6.6).  

In addition, TPs indicated that CAT prepares learners for success at the tertiary level 

by enabling them to easily apply their computer knowledge to assignments and tasks. 

These findings are supported by literature that highlights the importance of CAT 
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education in enhancing learners' readiness for future work and active citizenship in our 

fast-changing 21st-century (cf. 2.3.6.2). 

Furthermore, TPs expressed that the CAT learning experience, which involves the use 

of modern technology, enhances learners' employability prospects for the future and 

prepares them for the expectations of tertiary studies and the work environment. 

These findings align with literature that emphasises the increasing integration of 

technology and its impact on people in today's world (cf. 2.2.4). 

4.5.2.3 Theme 2: Computer Applications Technology (CAT) curriculum 

The CAT curriculum, like any other subject’s curriculum, consists of modules. Based 

on their academic performance, these modules can provide insight into whether 

learners are finding them difficult or enjoyable. The teacher's open-ended responses 

identified 3 subthemes under the main theme of the CAT curriculum, as discussed 

below.  

• Subtheme 2.1: What learners enjoy most in Computer Applications 

Technology (CAT) 

The TPs noted that learners particularly enjoy being in the computer laboratory as it 

provides them with Internet access, which helps them in completing their CAT 

assignments. Additionally, TPs observed that learners appreciate visual lesson 

presentations, as they enable them to better comprehend the material, making 

learning more accessible and enjoyable for them, as indicated in the literature (cf. 

2.2.1). Furthermore, learners are known to derive enjoyment from working in groups: 

TP3 “Being in the computer lab, access to the Internet and having the privilege to do their 

other assignments as well”.  

TP9 “Working on the Internet, word processing and visual lesson presentation”.  

TP12 “The learners enjoy working in teams more especially for their assignments. They 

also enjoy working on word processing for data manipulation, and also the Internet”. 

TPs noted that learners enjoy practical applications in addition to completing their 

PATs. PATs employ a structured process to teach good principles that help learners 

stay focused, integrating the skills acquired in CAT. According to TPs, learners 

appreciate the PATs because they allow them to unleash their creativity without 

limitations based on their specific interests: 
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TP4 “Learners enjoy solving problems using word processing and also working on the 

Internet, the most”.  

TP11 “Learners enjoy when we for Microsoft Excel, especially when dealing with 

calculations formulas”.  

TP6 “CAT projects often allow for creative expression through design, multimedia, and 

programming, which many learners find enjoyable. Many CAT courses involve project work, 

giving learners the freedom to explore and create based on their interests”. 

• Subtheme 2.2: What learners mostly struggle with in Computer 

Applications Technology (CAT) 

Acquiring new computer skills demands consistent effort and dedication. For learners 

who have had limited exposure to computers, the subject can pose challenges in 

Grade 10, as it expects a certain level of proficiency, such as typing and using a mouse 

(Sanger and Gleason 2020:7). TPs identified various aspects of CAT that prove 

challenging for learners, including poor reading skills, grasping concepts, and coping 

with complex Microsoft Excel functions. These challenges can cause learners to feel 

overwhelmed: 

TP2 “Theory: Poor reading skills with understanding or no reading at all even at home. Lack 

of subject vocabulary for instance understanding of CAT acronyms and their meaning, use 

of jargon and terminologies. Comprehension (to remember what was done in the past) 

Practical: Excel - a serious challenge to use complicated functions such as COUNTIF, 

NESTEDIF, TRUNC, FIND, CONCATENATE etc. in the context of the scenario”.  

TP6 “Learners struggle with using various software applications and understanding 

technical concepts, which can be overwhelming for some learners, especially those with 

limited prior experience. Identifying and fixing technical issues and errors within software 

applications can be frustrating and time-consuming”.  

TPs mentioned that learners often lack self-motivation, struggle with time 

management, and are easily distracted. These issues lead to lower marks in formal 

assessments, as learners frequently fail to complete assignments on time and struggle 

to answer all questions in tests due to slow progress. Moreover, TPs indicated that 

learners struggle a lot with understanding English, making it difficult for them to 

comprehend the terminology used in the CAT classroom: 
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TP16 “Self-motivation, time management and distractions. Excel calculations and inability 

to finish work/ tasks/ test on time”.  

TP1 “Understanding the computer language. Our learners struggle a lot with English”.  

• Subtheme 2.3: Computer Applications Technology (CAT) learning 

barriers 

TPs highlighted barriers that impede learners' successful acquisition of CAT skills. 

These barriers encompass inadequate resources, time constraints, limited access to 

equipment, and insufficient technical support (Chuene and Teane 2024:3). TPs 

contended that restricted access to computers, Internet connectivity, and suitable 

software may hamper learners' ability to practice and apply their knowledge, 

particularly for those without access to these resources beyond the classroom. 

Additionally, TPs noted that the number of learners in a class exceeds the number of 

computers available. Moreover, TPs asserted that technical issues with hardware or 

software within the classroom setting can disrupt lessons and cause frustration among 

learners: 

TP2 “Large number of learners per session, which is more than the number of available 

workstations. Breakage and maintenance (regular service plan), Sustainability plan to 

upgrade or replace software and equipment every 4-5 years. Lessons interruption through 

load shedding”.  

TP5 “Learners' computers that don’t have Internet access”.  

TP6 “Limited access to technology - some learners may not have access to computers or 

software outside of the classroom, hindering their ability to practice and reinforce what they 

learn. Technical issues - technical problems with hardware or software in the classroom 

can disrupt lessons and frustrate learners”.  

Additionally, TPs highlighted load shedding as another obstacle to learning, as it 

prevents learners from accessing and utilising computers in schools without electrical 

generators. They further indicated that their computer systems are not maintained 

regularly: 

TP9 “Load shedding also disturbs them from accessing the computer lab when they need 

it”.  

TP15 “Load shedding. Computers that are not serviced/ maintained regularly”. 
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In addition, it has been observed that many learners who study CAT during their FET 

phase are those who have not necessarily passed their previous grade but are simply 

being advanced to the next grade. These learners often face academic challenges 

and find CAT terminology difficult to grasp. Consequently, they tend to struggle during 

practical lessons, leading to a lack of focus and a tendency to avoid completing their 

classroom tasks: 

TP12 “Most learners who consider doing CAT are the learners who have been promoted 

to the next grade, so most of them struggle with English, concentration and avoid doing 

their schoolwork”. 

4.5.2.4 Theme 2 interpretation and discussion  

TPs mentioned that learners appreciate having access to the computer laboratory. 

They have the opportunity to complete their assignments with the aid of available 

resources such as computers and Internet access. These findings align with the 

literature, which emphasises the importance of consistent access to essential 

resources such as computers, tablets, necessary software, and reliable Internet 

connectivity for effective learning in CAT (cf. 2.3.5). 

TPs further indicated that the majority of CAT learners excel in hands-on classroom 

environments. Learners are more focused when they have a screen in front of them. 

Thus, when teachers use projectors and screens, many learners struggle to see or 

comprehend the content. It is more effective to have the screen on a table in front of 

them than across the room. This allows learners to work at their own pace and spend 

more time engaging with the screen. However, due to a shortage of workstations 

teachers are expected manage the consequences of insufficient computers in a CAT 

classroom (Johnson et al., 2016:4). Furthermore, insufficient computers and 

inadequate Internet access were identified as significant hindrances to effective CAT 

lessons. These challenges collectively underscore the pressing need to address 

infrastructure and resource constraints to facilitate a more conducive and 

comprehensive CAT education (cf. 2.3.3). 

Moreover, TPs identified various obstacles to learning in CAT, such as software 

updates, power outages, language barriers, and challenges related to advancing 

learners to the next grade without the necessary skills. They observed that outdated 

software in the CAT classroom makes it difficult for learners to effectively utilise 
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computer software and results in wasted learning time. Additionally, TPs highlighted 

that power outages impede CAT learning, as both learners and teachers are unable 

to use computers in schools without electrical generators. In addition, TPs noted that 

the majority of their learners struggle with English (the LoLT), making it difficult for 

them to grasp CAT content, especially the theoretical aspects. Finally, TPs highlighted 

that many of the CAT learners have advanced to the next grade and teaching them is 

challenging due to their lack of motivation, understanding and their tendency to avoid 

schoolwork. 

4.6 FINDINGS AND ANALYSIS OF INTERVIEWS  

Semi-structured interviews were carried out. These interviews were limited to the 

principal participants (referred to as PPs) from the schools offering CAT.  

4.6.1 Research site and participants’ demographics 

To gain a deeper understanding of how CAT has been applied to achieve its initial 

goals, the researcher conducted interviews with school principals (PPs) currently 

offering CAT. These interviews provided insight into the success of CAT in meeting its 

objectives. The table below displays the locations of the schools where the interviews 

were conducted and the duration of the audio recordings. 

Table 4. 19: Schools’ locations (n=3) 

 Location Gender Audio time Experience 
under 
supervision 

Code 

School 1 Welkom Male 33:32 3 years PP1 

School 2 Virginia Male 26:36 13 Years PP2 

School 3 Odendaalsrus Male 21:40 6 Years PP3 

According to Table 4.19, all the PPs who voluntarily took part in the interview were 

male principals from different schools in the Lejweleputswa District. The CAT subject 

has been offered for 3 to 13 years under their supervision. This may indicate that they 

would be able to provide the researcher with a lot of information regarding offering 

CAT. The interviews were digitally recorded, with lengths ranging from 21 minutes and 

40 seconds, 26 minutes and 36 seconds, and 33 minutes and 32 seconds. The data 

were transcribed by a statistician, then coded and interpreted, whereafter patterns 

were identified. The transcriptions and their analyses are detailed below. 
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4.6.2 Presentation of the findings and discussion from interviews 

The emerged themes and subthemes from the perspectives, opinions, and beliefs of 

the PPs, as gathered through the interviews, are listed in Table 4.20. Direct quotations 

from the PPs are utilised to support the in-depth discussion of these themes and 

subthemes. 

Table 4. 20: Themes and subthemes for the interview 

Theme 1 Factors relating to the learning of CAT 

Subtheme 1.1 21CS 

Subtheme 1.2 Subject challenges 

Theme 2 Factors relating to the teaching of CAT  

Subtheme 2.1 Adequate training 

Subtheme 2.2 Curriculum support 

Theme 3 Subject management 

Subtheme 3.1 Finances allocated for CAT 

Subtheme 3.2 Technical infrastructure 

4.6.2.1 Theme 1: Factors relating to the learning of Computer Applications 

Technology (CAT) 

Schools offering CAT must be well-equipped to ensure that learners successfully meet 

the CAT objectives outlined by the DBE (cf. 2.3.1). After conducting interviews with 

PPs, certain concerns emerged regarding the offering of CAT. In this section, the 

researcher presents the PPs' responses regarding the skills they believe learners 

acquire through learning CAT, as well as the challenges posed by the subject.  

• Subtheme 1.1: 21st-century skills (21CS) 

During the individual interviews, all the PPs emphasised that they noticed a clear 

difference between the learners who were enrolled in the CAT programme and those 

who were not. According to these PPs, the disparities included learners being adept 

at leveraging technology to their advantage, demonstrating discipline, and effectively 

completing their schoolwork using their cell phones, which is in line with the literature 

(cf. 2.3.6.3): 

PP2: “Learners who have been offered CAT are able to use this technology to their 

advantage”.  
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PP3: “Immediately after matric eh, learners are now eh, getting into the world of universities 

and its laptop all-, everything you have to through-, you have to do through-, technical 

assignments, whatever, everything is now on, on, on digital”. 

PP1: “Yes, there is a difference. There is a difference uh- in the sense uh, that uh- what 

I've learned those who are doing CAT. They're a bit more disciplined. Most of the time when 

they have what chance eh, they'll be busy with maybe what-, cell phones eh-. Doing their 

work using what-, the app. One other thing, those who are not doing Grade 12, we expect 

them to register for Siyavula, which is an app for the government.” 

• Subtheme 1.2: Subject challenges 

The PPs highlighted some challenges they face when supervising the smooth 

operation of offering CAT. Among these are load shedding, which causes delays until 

power is restored, ink supply issues for printers, and the serious challenge of burglary, 

mentioned by one PP. These challenges hinder the effectiveness of offering the 

subject (Sultan 2014:178): 

PP2: “Load shedding is worse. It has got a negative effect because after load shedding you 

have to wait for about 15 minutes for the, the, the network to come back, so that the 

computer can work, more effectively” 

PP1: “We are running in short of the ink uh, and that disturbed eh, educating. From then on, 

burglars. Burglary. It’s a serious one. Uh- If I remember, in our school, they managed to 

break [in] twice” 

PP3: “When it loadshedding, we, we have to assist in terms of keeping the sys-, system 

running. So, it’s another, it’s another expense. We have to buy petrol uh, for, for, for those 

times.” 

4.6.2.2 Theme 1 interpretation and discussion 

Fundamental abilities, including computer literacy, give young people a crucial 

foundation and are a prerequisite for problem-solving, numeracy, and socio-emotional 

abilities. It also makes financial sense to assist young people in acquiring these skills. 

PPs who offer CAT mentioned the skills they believe the CAT learners acquire through 

CAT lessons. These skills include a technological skill which forms part of the 21CS 

as discussed in Chapter 2 (cf. 2.2.4). Additionally, one of the PPs mentioned that 

learners use computers at the tertiary level to do their assignments post-Grade 12. 

Thus, they believe CAT prepares the learners for the world of technology post-Grade 
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12. Moreover, a PP added that CAT learners are more disciplined than other learners 

who are not doing CAT. 

Furthermore, the PPs also indicated that despite the subject having positive effects on 

the learners, offering CAT has its challenges. These challenges include load shedding, 

which is one of the most serious challenges since it disrupts or causes delays in terms 

of curriculum coverage, as learners will wait for about 15 minutes to resume their 

activities once the power is back. Furthermore, as discussed in Chapter 2 (cf. 2.3.7.1), 

the absence of Internet connectivity within the school setting leads to learners 

encountering substantial gaps in practical learning for CAT.  

The PPs also indicated that, as part of the challenges regarding offering this subject, 

there is a serious issue of burglary, even with the measures in place to prevent theft. 

This may suggest that the burglaries leave the schools under-resourced, and as a 

result, CAT learners may not have adequate resources for learning this subject. 

4.6.7.3 Theme 2: Factors relating to the teaching of Computer Applications 

Technology (CAT) 

Based on the interview findings, it was revealed that there are factors contributing to 

both effective and ineffective teaching of CAT. These factors primarily relate to the 

teachers, who are considered crucial in ensuring that CAT is taught in a manner 

beneficial to the learners (Eranzo and Esteve-Gonzalez 2015:12). The PPs 

emphasised the importance of adequate training for CAT teachers and curriculum 

support in ensuring the accurate delivery of the subject. These factors were 

categorised into 2 subthemes, as discussed in detail below. 

• Subtheme 2.1: Adequate training 

PPs noted that when CAT was introduced, they did not have well-trained teachers to 

teach the subject. This made it challenging for the school to achieve the subject's goals 

as discussed in detail in Chapter 2 (cf. 2.3.5). However, one of the PPs mentioned that 

a well-trained teacher was eventually found, who effectively teaches the subject to the 

learners: 

PP2: “Uh, mainly-, you know when we started the-, there weren't a lot of teachers who were 

uh- Well equipped, or who knew the subject, who, who, who were well trained in the subject. 

So, that was the main thing.” 
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PP3: “Ya, when we started we struggled to, to get the qualified teacher who could offer the 

subject but, fortunately after some searches we managed to get the-, a, a, very good 

teacher.” 

• Subtheme 2.2: Curriculum support 

As mentioned, the PPs noted that when the CAT subject was introduced, most schools 

received teachers who were not adequately equipped to teach the subject. However, 

one participant mentioned that this is now a thing of the past, and the school now has 

a very competent teacher for the subject. Additionally, one PP highlighted that CAT is 

a monitored subject, with the school receiving support from supervisor visits. 

Furthermore, the DBE assists the school by providing technicians to help maintain the 

resources used in the CAT classroom: 

PP2: “I should also maybe just mention that eh-, one of the other challenges was the person 

who was supposed to control the teacher-.Also was not really that confident with the 

subject. It also pose, pose some challenges but we managed to eh, get him to be trained 

on how to, to, to evaluate the subject and things are, are much better now. We, we, we had 

this Departmental head that was not confident with-.With, with eh, the managing of CAT. 

So, it means-, but eh, fortunately as, as time went by we managed to rope in eh, the, the-, 

to the teacher-, to-, through the-, some training courses through the, the help of the subject 

advisor and eh-, I think it’s, it’s alright now.” 

PP1: “No from time to time uh, we have what uh, a visit eh, by the subject advisor for CAT, 

and he's the one who see to it that uh, we do things as expected.” 

PP3: “Ya, we’ve got the subject advisors, they are work-, we work hand-in-hand just on 

material that’s supposed to be taught to learners. And also, the Department is offering their 

technicians in terms of uhm, repairing eh, the, the, the units if, if, if there’s a challenge. So, 

there and there they are, they are, they, they are assisting by offering their technicians and 

also the eh, subject advisors assisting with, with the material, do that-, that needs to be 

learnt.” 

4.6.7.4 Theme 2 interpretation and discussion  

PPs indicated that upon the initial introduction of CAT in schools, teachers who were 

teaching the subject were not fully equipped; this is no longer the case. Additionally, 

PPs indicated that most recently, they have received the best teachers to teach the 
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subject, leading to its successful offering. The element related to the successful 

teaching of this subject is discussed in detail in Chapter 2 (cf. 2.3.5) 

PPs stated that the teachers are receiving support from the CAT subject advisors to 

guide and monitor the success of the subject (namely, meeting its main objectives). 

They indicated that the subject advisors assist teachers with the subject’s learning 

material. In addition, one PP indicated that the DBE also assist the school by sending 

technicians to repair and fix computers when necessary, which helps to maintain the 

computer laboratory and makes it ready for the learners to continue their lessons. 

Interestingly, a PP mentioned that they had a problem with the departmental head who 

was supposed to evaluate a CAT teacher in their school. To solve the issue, the PP 

took the departmental head to the training so that they could work together.  

4.6.7.5 Theme 3: Subject management 

According to the PPs, CAT requires a lot of support from all the parties involved in 

making sure that the subject meets its objectives. The interviews revealed 2 

subthemes for this theme, as discussed below.  

• Subtheme 3.1: Finances allocated for Computer Applications Technology 

(CAT) 

PPs were concerned about the budget needed to teach CAT. A PP mentioned that to 

keep teaching the subject, money had to be set aside for a generator, which runs on 

petrol during load shedding. The finding differs from the literature, which states that 

there is usually a lack of financial support from schools to pursue CAT’s educational 

objectives (cf. 2.3.3). 

• Subtheme 3.2: Technical infrastructure 

According to the PPs, their schools are fully equipped to offer CAT. In addition, a PP 

indicated that they are going to install sound bars, and another stated that they are 

even trying to improve their computer laboratory by introducing an interactive board 

and adding another computer laboratory for their learners. The findings indicate that 

schools offering CAT are well equipped to offer the subject: 

PP1: “Yes, at the moment it's fully resourced eh, the only challenge is the issue of the chairs 

that they need to attend to”. 
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PP2: “As far as I'm concerned, it's fully resourced, because at the moment we are just going 

to install the sound bars”. 

PP3: “Yeah, ya, now, now it’s fully resourced but like I’m-, like I said we are still- are to eh, 

eh, equip this other-, because we got two centres. So, one centre is well equipped and then 

this other one is yet to be uh, to be furnished with computers. And then-, but we are still 

looking continuously to improve on, on, on, on the laboratories because we were thinking 

of eh, introducing or buying eh, interactive board for, for, for, for, for the co-, the centre. Uh, 

so, continuously try to improve the, the centre, ya”. 

4.6.7.6 Theme 3 interpretation and discussion 

CAT, like any other subject, comes with its own financial needs. A PP mentioned that 

they incur additional costs on petrol due to having to purchase a generator to use 

during load shedding. Additionally, the PPs have pointed out that their schools boast 

fully resourced computer laboratories. The impact of these well-resourced laboratories 

fosters individualism, as discussed in Chapter 2 (cf. 2.3.2.6). 

4.7 SUMMARY 

The data's results were thoroughly examined in this chapter. The data were 

meaningfully analysed and presented, providing a clear overview of the answers 

obtained from the learners' and teachers’ questionnaires, as well as principals’ semi-

structured interviews. The results were compared with the literature discussed in 

Chapter 2. Deep insight and comprehension were imparted by the presentation of the 

data's parallels and discrepancies. 
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CHAPTER FIVE: SUMMARY, CONCLUSIONS, AND 

RECOMMENDATIONS 

5.1 INTRODUCTION 

The previous chapter offered a comprehensive analysis of the findings obtained from 

learners, teachers, and principals of schools that provide CAT, utilising both mixed 

questionnaires and interviews. This chapter will discuss the conclusions of the study 

before presenting recommendations based on these conclusions, as well as any new 

insights that emerged during the investigation. Furthermore, the themes identified from 

both the qualitative and quantitative data will be considered and integrated into the 

recommendations.  

The main aim of this study was to examine the effectiveness of using CAT as a vehicle 

to promote 21CS in the learners of the Lejweleputswa District. According to the 

literature review, these 21CS include critical thinking, problem-solving, collaboration, 

creativity, communication and technology (cf. 2.2). The structured questionnaire 

responses from both learners and teachers provided insight into how these skills are 

developed in the CAT classroom, which involved the use of hardware, software, 

Internet access, and smartphones (cf. 4.6.1.3). To assess the effectiveness of CAT in 

promoting these skills, a chi-squared analysis was conducted to compare the 

responses of learners and teachers regarding the 21CS of learners receiving CAT 

instruction versus those who are not (cf. 4.4.5.1). The paragraphs below discuss the 

secondary research aims of the study. 

RA1: To discuss how the offering of CAT in schools can modernise learners’ abilities 

to creatively solve both educational and life problems. Chapter 2 indicated that one of 

the outcomes of CAT includes social implications. Under this outcome, CAT learners 

are taught several subtopics, namely the impact on society, legal and ethical issues, 

health and ergonomic concerns, and environmental issues (cf. 2.3.6.6). In the CAT 

classroom, learners are expected to engage in problem-solving related to social issues 

such as cyberbullying, computer theft, and enhancing computer/Wi-Fi security (Akrim 

and Sulasmi 2020:324). These are real-life problems that often need to be addressed 

outside the CAT classroom. This objective was highlighted in the principal's semi-

structured interview, which revealed that some of the challenges faced by the school 

included data depletion and burglary (cf. 4.6.2.1).  
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RA2: To identify which factors contribute to the successful and unsuccessful offering 

of CAT in schools. Chapter 2 indicated that the availability of necessary resources for 

CAT is essential for successfully delivering the subject. Conversely, a lack of these 

resources can lead to unsuccessful teaching outcomes (cf. 2.3.7.1). Challenges such 

as load shedding and burglary were identified in the principals’ semi-structured 

interviews as contributing factors to the ineffective teaching of the subject (cf. 4.5.1.1). 

However, responses from learners and teachers in the structured questionnaire 

highlighted several factors that enhance the successful teaching of CAT. These factors 

included accommodating diverse learning styles by utilising various teaching aids, 

such as audio and video resources (cf. 4.5.1.6). 

RA3: To find out if the schools offering CAT in the Lejweleputswa District are 

sufficiently equipped to offer it. Chapter 2 highlighted that a fully equipped computer 

laboratory is essential for effective teaching and learning of CAT (cf. 2.3.7.1). This 

concern is addressed in the principal's semi-structured interview, where it was 

indicated that the schools under their supervision are well-equipped to offer CAT (cf. 

4.6.7.5).  

RA4: To discover educational improvements that can be implemented to enhance the 

educational practice of CAT in schools. CAT teachers can improve the learning 

experience by incorporating additional content. Phrases like “Click here to learn more” 

or “For more information, visit” can be used to provide extra resources for learners (cf. 

2.2.2). This method not only enriches the learning process but also supports 

individualised learning, addressing the diverse needs and interests of each learner. 

To effectively address the needs of advanced learners, as highlighted by TPs, (cf. 

4.5.2.3) educators can develop targeted support tailored specifically for these learners. 

This support may involve personalized assessments designed to identify each 

learner's preferred learning style be it visual, auditory, or kinaesthetic. By 

understanding how advanced learners grasp information most effectively, teachers 

can refine their instructional methods. This may include leveraging multimedia 

resources, implementing hands-on activities, or fostering cooperative group work to 

enrich the learning experience as discussed in Chapter 2 (cf. 2.2.5). 
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5.2 SUMMARY OF THE LITERATURE  

Chapter 2 presented a literature review that begins with an introduction emphasising 

the importance of engaging with existing literature. It also outlined the structural 

framework of this literature. The review suggested that 21CS are successfully taught 

through CAT (cf. 2.2). The following paragraphs discuss these skills and the methods 

by which they are successfully taught through CAT. 

Creativity skills are developed in the CAT classroom through various computer 

applications, such as Microsoft Word. Here, learners complete tasks such as creating 

brochures, certificates, and invitation cards (cf. 2.2.1). Similarly, innovation skills are 

nurtured using Adobe Illustrator, a software program that enables CAT learners to 

create detailed and high-quality digital drawings (cf. 2.2.1). These skills are crucial in 

today’s workplace, having fundamentally transformed advertising and marketing. 

Unlike traditional hand-drawn methods, images can now be quickly and easily created, 

manipulated, edited, and updated (Bakhshi, Djumalieva, and Easton 2019:4). The 

literature indicates that both creativity and innovation skills require learners to think 

critically and possess problem-solving abilities.  

According to the literature, CAT enhances critical thinking and problem-solving 

skills in learners through the use of Microsoft Excel (c.f. 2.2.2). Through this software, 

learners are assigned tasks that require them to apply various functions and formulas 

to perform calculations. This process not only improves their problem-solving 

capabilities but also necessitates following specific steps to arrive at correct answers, 

benefiting them in real-life challenges and other subjects (Shah, Hamid, and 

Mariadass 2017:2). 

Additionally, the literature indicates that CAT teaches communication and 

collaboration skills by focusing on information management, which includes 

mastering communication technologies such as finding, accessing, processing 

information, and presenting solutions (cf. 2.2.3). Furthermore, CAT learners explore 

the impact of ICT in social environments, including social networking sites, and learn 

about precautionary measures and safety in a legal context, including issues such as 

Internet fraud (Zhou et al., 2021:43379). Learners also engage with educational 

software and applications such as Kahoot!, which fosters an interactive and 

collaborative environment that promotes active and enjoyable learning (cf. 2.3.5.1). 
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The use of smartphones for social media-related homework and assignments further 

enhances their communication and collaboration skills through online interactions (cf. 

2.3.5.3). 

Moreover, the literature indicates that CAT learners acquire essential technological 

skills, including word processing, data management, cybersecurity, and emailing in 

the CAT classroom (cf. 2.2.4). These skills are vital in the 21st-century, as companies 

and higher education institutions consider them economic imperatives (Sousa and 

Wilks 2018:400).  

The literature review delved into teachers' perceptions of delivering 21CS through 

CAT (cf. 2.2.5). It revealed that a teacher's capacity to effectively teach 21CS through 

CAT is intricately connected to their personal beliefs and mental frameworks - shaped 

by their background expertise and professional experiences related to the skills they 

are expected to teach (Perifanou et al., 2021:239). Teachers often operate under the 

assumption that learners possess a high level of technological literacy simply because 

they have grown up in a digital environment. However, it is essential to acknowledge 

that learners come from varied backgrounds, and some may have limited exposure to 

technology despite being surrounded by it (García, Carmona, Torres, and Fernández 

2022:1186). 

Additionally, literature highlights the importance of CAT in fostering learner 

engagement. It suggests that the enthusiasm generated from utilising resources in 

the CAT laboratory, such as Internet access, contributes to enhanced academic 

performance (cf. 2.3.2.1). Furthermore, the skills that learners develop in the CAT 

classroom, such as managing large datasets in spreadsheets, significantly improve 

their future employability (Eranzo and Esteve-Gonzalez 2015:12). However, the 

literature also points out that learners frequently perceive CAT as a less challenging 

subject compared to others. This perception impedes deep learning, leading learners 

to approach CAT primarily as a matter of general knowledge rather than a focus on 

practical skills, which ultimately results in less-than-optimal performance in the subject 

(cf. 2.3.4).  

The literature examines both effective and ineffective strategies for teaching CAT. 

Successful approaches include the integration of educational software and 

applications, the use of social media for homework and assignments, and the 
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incorporation of smartphones in the classroom. These resources facilitate the 

attainment of initial learning outcomes, particularly in solution development, which 

focuses on equipping learners with problem-solving skills (cf. 2.3.6.1). System 

technologies play a crucial role in enabling goal-oriented activities that involve the use 

of computer machinery (cf. 2.3.6.2). Network technologies are employed in the CAT 

classroom to promote collaborative usage of software resources, foster interactive 

communication, provide rapid information access, and conduct ongoing assessments 

of the knowledge that learners acquire (cf. 2.3.6.3). Internet technologies offer quick 

access to a wide range of information (cf. 2.3.6.4). Information management 

encompasses the processes of data collection, storage, and processing, transforming 

raw data into information that fosters knowledge and supports sound decision-making 

(cf. 2.3.6.5). Furthermore, the social implications within the CAT classroom expose 

learners to diverse scenarios that require effective problem-solving, such as tackling 

issues like cyberbullying, computer theft, and enhancing the security of computers and 

Wi-Fi connections (cf. 2.3.6.6).  

The ineffective teaching of CAT can be attributed to insufficient resources to support 

learners' learning. This situation includes a lack of computers, limited Internet access, 

and outdated software applications, all of which obstruct progress and contradict the 

curriculum policy's requirement of one computer per learner (DBE 2020:11) in schools 

offering CAT as a transformative subject. Under-resourced schools find it difficult to 

meet the expectations outlined in the CAT CAPS, resulting in challenges when 

conducting practical lessons in CAT classrooms (cf. 2.3.7.1).  

The literature also outlined the study's framework, TPACK, which is a theoretical 

model that integrates 3 essential domains of knowledge, namely content, pedagogy, 

and technology. The researcher employed the TPACK framework because CAT is a 

subject that offers learners both theoretical and practical content while incorporating 

technology. TPACK reflects the type of knowledge that develops as teachers engage 

in designing lessons that integrate technology with content (Deng et al., 2017:104). 

5.3 SUMMARY OF THE EMPIRICAL STUDY 

The purpose of this study was to examine the effectiveness of CAT as a means of 

fostering 21CS among learners in the Lejweleputswa District. Additionally, the study 

aimed to understand how both learners and teachers perceive CAT content 
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concerning teaching and learning these skills. To address the research questions, an 

appropriate research methodology was selected. 

5.3.1 Research methodology 

To effectively address the main research question and fulfil the research objectives, 

the researcher employed Saunders et al.'s (2019) research onion framework (cf. 

3.2.3). Each choice made within the various layers of the framework was justified, as 

summarised below. 

The research philosophy guiding this study was pragmatism, a blend of interpretivism 

and positivism (cf. 3.3.4). The researcher opted for pragmatism because it effectively 

bridges the gap between the scientific method and the structuralism approaches of 

earlier paradigms. Additionally, it recognises the possibility of single or multiple 

realities that can be investigated through empirical inquiry (Kaushik and Walsh 

2019:3). 

An inductive approach was chosen for this study due to its capability to begin with 

specific observations that lead to broader conclusions and a deeper understanding of 

human experiences (cf. 3.4). The concurrent embedded research strategy facilitated 

the integration of a mixed-methods approach, which combines both qualitative and 

quantitative methods. Both the qualitative and quantitative data were collected at the 

same time. This approach aimed to enhance the validity and reliability of the research 

findings (cf. 3.5.1). 

The population for this study comprised public schools in the Lejweleputswa District 

of the Free State Province that offer CAT as a subject. Purposive sampling was utilised 

to select participants, which included principals who are the supervisors in the schools 

that offer CAT, FET learners enrolled in CAT classes for Grades 10, 11, and 12, as 

well as CAT teachers. The sample frame was the principals who supervise the schools 

that offer CAT, the FET CAT learners and the CAT teachers. The sampling size of this 

research included 16 CAT teachers and 131 CAT learners, and 3 principals of schools 

that offer CAT (cf. 3.8.1).  

The researcher employed 2 data collection instruments, namely mixed questionnaires 

and semi-structured interviews (cf. 3.9). Mixed questionnaires were distributed to CAT 

learners to assess their perceptions of the subject and its content, particularly 
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regarding how it provides them with essential 21CS that will simplify their futures. 

Additionally, these questionnaires were administered to CAT teachers to explore the 

strategies they use to effectively teach these skills, as well as to identify factors that 

may hinder successful instruction. 

Semi-structured interviews were conducted with the principals to evaluate the support 

provided by the schools to both teachers and learners of CAT, ensuring the effective 

delivery of the subject. All interviews took place in the respective schools, 21 minutes 

and 41 seconds, 26 minutes and 36 seconds, and 33 minutes and 32 seconds. (cf. 

3.8.2). 

The data collected from the mixed questionnaires were analysed using descriptive and 

inferential statistics, including chi-squared data analysis, which was deemed suitable 

for this study (cf. 3.10.2). The semi-structured interviews were analysed using thematic 

data analysis to allow for the emergence of themes and categories (cf. 3.10.1). Section 

3.13 discussed the measures of trustworthiness. The researcher adhered to all ethical 

guidelines necessary for this study. The next section will discuss the findings of the 

empirical research.  

5.3.2 Findings based on the empirical research 

Chapter 4 presented a comprehensive analysis of the findings derived from the CAT 

learners, CAT teachers, and principals of schools offering CAT’s responses. Data 

collection involved utilising mixed questionnaires (quantitative and qualitative) and 

semi-structured interviews (qualitative) targeted at CAT teachers and learners, and 

principals, respectively. This data collection aimed to address both the main research 

question and its secondary questions. The descriptive statistics of the participants are 

subsequently detailed below. 

5.3.2.1 Learners  

Based on the data collected, all participants in this study were learners enrolled in the 

CAT course during the FET phase, with ages ranging from 15 to 21 years (cf. 4.4.1.1). 

The primary motivation for these learners in choosing CAT was their interest in 

pursuing careers in IT and Computer Sciences (cf. 4.4.1.2). According to Alavi et al. 

(2016:57), this suggests that learners believe the CAT curriculum will benefit their 
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future by fostering computer literacy and preparing them to become competent 

employees, as supported by the literature (cf. 2.3.2). 

Moreover, the findings indicate that CAT learners perceived taking this subject as 

enhancing their chances of gaining admission to their chosen universities. This belief 

may motivate them to engage more thoroughly with the concepts taught in class, 

increase their class participation, and develop their problem-solving skills, which 

ultimately contributes to improved academic performance (cf. 2.3.2.3). 

Additionally, a majority of learners found CAT to be an enjoyable subject and are eager 

to recommend it to their peers. This aligns with existing literature, which highlights that 

CAT incorporates instructional videos, audio elements, and hands-on activities, 

thereby enriching the overall learning experience (cf. 2.3.2.5). 

Furthermore, the findings show that most CAT learners have supplementary access 

to the school’s computer laboratory, which they utilise for practice and completing 

assignments. Conversely, some learners indicated that they use their smartphones for 

these tasks when access to a computer lab is unavailable. This is consistent with 

previous research suggesting that CAT learners are more inclined to use tablets or 

smartphones to access CAT-related information (Randall and Jane 2015:382). As 

learners tend to spend more time on their phones than on traditional textbooks, this 

trend enhances their engagement with schoolwork (cf. 2.3.2.1).  

5.3.2.2 Teachers  

The findings indicate that the majority of the CAT teachers in this study possess a 

PGCE certificate, which is recognised as an appropriate qualification for teaching in 

the FET phase (Kahn 2021:70). Furthermore, the average experience of the 

participating teachers is 6 and a half years, with most having taught CAT for 2 to 3 

years (cf. 4.4.3.1). This suggests that these teachers have accumulated considerable 

experience in teaching CAT, enhancing their PK and understanding of teaching and 

learning processes, methods, and practices that align with academic objectives (cf. 

2.4.1.2).  

Additionally, their years of experience imply that they have developed a solid 

understanding of how to integrate technology into CAT content. This expertise allows 

them to design instructional approaches that are well aligned with the subject matter. 
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This observation supports the literature that emphasises the critical role of teachers’ 

TCK in helping learners effectively grasp the content (cf. 2.4.1).  

5.3.2.3 Inferential statistics 

Inferential statistics were employed to compare the perceptions of learners and 

teachers regarding the effectiveness of CAT in assisting CAT learners (versus non-

CAT learners) in acquiring 21CS (cf. 4.4.5). A chi-squared test was conducted, 

revealing that the p-values for creativity, critical thinking, collaboration, and 

technological skills were all above 0.05. This indicates a statistical similarity between 

the perceptions of teachers and learners (cf. 4.5.1.1). However, for the communication 

skill, the p-value fell below 0.05, suggesting a statistical difference in perceptions 

between teachers and learners. 

5.3.2.4 Identified themes 

Themes were identified from the learners’ and teachers' mixed questionnaires as well 

as from the principals’ semi-structured interview responses. The themes identified per 

participant group are discussed in the subsections below. 

• Themes from the learners’ mixed questionnaires  

There were 3 main themes from the mixed questionnaires completed by the learners. 

The first theme pertained to the CAT curriculum learning experience and included 2 

subthemes, namely what learners most enjoy about CAT and the CAT challenges they 

face. Learners conveyed their enthusiasm for the CAT subject, emphasising its 

potential to create future opportunities (cf. 4.5.1.1). However, they also expressed 

concerns regarding the challenges of using computers in the CAT classroom, 

particularly due to load shedding (cf. 4.5.1.1). 

The second theme focused on resources for CAT subject learning, encompassing 2 

subthemes, namely no additional access to the computer laboratory and the personal 

resources used to help with the learning of CAT. Some learners reported a lack of 

additional access to the computer laboratory for revisions and assignments. As a 

result, they attend extra classes, while others choose to complete their assignments 

during regular CAT lessons (cf. 4.5.1.3). A majority of learners indicated that they rely 
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on their smartphones for studying and completing assignments when they do not have 

access to computers or laptops (cf. 4.5.1.3). 

The third theme compared the CAT learning experience to that of other subjects and 

included 3 subthemes, namely the learning experience is better than other subjects, 

the learning experience is the same as other subjects, and the learning experience is 

more difficult than other subjects. Responses varied among learners; some noted that 

their CAT experience is superior due to the skills they gain, while others believed it is 

similar to their experiences in other subjects, as they devote equal attention to all of 

them. Additionally, some learners pointed out that the CAT learning experience is 

more difficult because its content differs significantly from that of other subjects (cf. 

4.5.1.5).  

• Themes from the teachers' mixed questionnaires  

There were 2 primary themes identified from the teachers’ mixed questionnaires. The 

first theme emphasised the importance of offering CAT. This theme included 2 

subthemes, namely the 4IR and CAT improves employability. Teachers highlighted 

that we are currently experiencing the 4IR, where technology is integral to most 

processes and achievements (cf. 4.11.2). Consequently, learners must familiarise 

themselves with technology and its ongoing developments. Furthermore, teachers 

noted that studying CAT significantly improves learners' employment prospects, as it 

exposes them to computer-related tasks that are essential in the corporate world (cf. 

2.3.2). 

The second theme focused on the CAT curriculum and comprised 3 subthemes. The 

first subtheme explored what learners enjoy most about CAT. Teachers reported that 

learners particularly appreciate being in the computer laboratory, as it provides them 

with Internet access that helps them complete their CAT assignments (cf. 4.5.2.3). The 

second subtheme addressed what learners mostly struggle with in CAT. Teachers 

indicated that learners with limited prior exposure to computers often struggle in Grade 

10, as the subject demands a certain level of proficiency in skills such as typing and 

mouse navigation (cf. 4.5.2.3). The third subtheme highlighted CAT learning barriers. 

Teachers pointed out that the large number of learners in each session, often 

exceeding the available workstations, presents a significant challenge (cf. 4.5.2.3). 
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• Themes from the principal's semi-structured interviews 

The themes from the principals' semi-structured interviews can be categorised into 3 

key areas. The first theme regards factors relating to the learning of CAT. It includes 

2 subthemes. The first subtheme, 21CS, reveals that the principals believed learners 

who study CAT are better equipped to leverage technology effectively (cf. 4.6.2.1). 

This finding is consistent with the 21CS framework discussed in the literature review 

(cf. 2.2.4). In the second subtheme, subject challenges, principals highlighted the 

significant obstacles faced in offering the subject, specifically mentioning load 

shedding and burglary (cf. 4.6.2.1). 

The second main theme regards factors relating to the teaching of CAT, which also 

encompasses 2 subthemes. The first subtheme, adequate training, indicates that the 

principals felt the hiring of well-trained teachers was crucial for effectively instructing 

learners in the subject (cf. 4.6.3.3). The second subtheme, curriculum support, notes 

that CAT is a monitored subject, with schools receiving valuable support through 

supervisor visits. Additionally, the DBE provides technicians to help maintain the 

resources utilised in CAT classrooms (cf. 4.6.7.3). 

The third main theme is subject management, consisting of 2 subthemes. The first 

subtheme, finances allocated for CAT, presents concerns regarding the financial 

implications of sustaining the subject, particularly the necessity of budgeting for a 

generator to operate during load shedding (cf. 4.6.7.5). The second subtheme, 

technical infrastructure, conveys that principals feel their schools are well-equipped 

for offering CAT and are proactively planning to enhance their computer laboratories 

by introducing interactive boards and establishing an additional computer lab for 

learners (cf. 4.6.7.5). 

5.4 SYNTHESIS OF THE RESEARCH FINDINGS 

The previous sections summarised the literature review and data collected from the 

empirical study. This section discusses the similarities and contradictions that were 

discovered. 

5.4.1 Similarities 

There were similarities identified from the findings and the literature. The first similarity 

identified was that learners are taught 21CS through CAT. The literature indicated that 
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in CAT lessons, learners have the opportunity to create and design using a WP, which 

allows them to effectively combine shapes and text to produce professional-looking 

designs (Fan and Li 2020:5185). Additionally, these applications offer a variety of pre-

designed templates that cater to diverse needs, including simple documents, 

brochures, certificates, playing cards, and invitations (cf. 2.2.1). Supporting this, 

findings reveal that learners expressed a strong preference for utilising practical skills 

such as Microsoft Word, with many indicating that they enjoy the process of editing 

documents using this software (cf. 4.5.1.1). Furthermore, teachers noted that their 

learners find joy in working with Microsoft Word, a tool recognised for enhancing 

creativity and innovation skills (cf. 4.5.2.3). Importantly, inferential statistics and the 

chi-squared analysis show that both CAT learners and their teachers perceive CAT 

learners as having superior creativity skills compared to their non-CAT peers (cf. 

4.4.5.1).  

The second similarity highlighted was that the literature indicated that CAT effectively 

fosters collaboration skills among learners. Nguyen and Nguyen (2020:292) assert 

that collaborative learning environments empower learners to generate their ideas 

through reflection, challenging them to articulate and defend their opinions (cf. 2.2.3). 

Furthermore, collaborative learning promotes crucial 21CS, including the ability to 

work in teams to address problems and apply knowledge acquired through tasks in 

CAT classrooms (Wu et al., 2017:365). Complementing this, the chi-squared analysis 

in the inferential statistics indicated that both CAT learners and teachers perceive CAT 

as enhancing learners' collaboration skills, surpassing those of their peers. 

The third similarity highlighted is that the CAT curriculum equips learners with essential 

technology skills. Learners are required to utilise specific software applications to 

follow instructions and showcase their ability to solve problems, create new projects, 

communicate, and share their perspectives (Shadiev and 2020:2). In support of this, 

many learners expressed that the experience of studying CAT is superior to that of 

other subjects, as it allows them to acquire more valuable skills (cf. 4.5.1.5). They 

recognised the significance of using computers not just for entertainment but for their 

personal and educational development (cf. 4.5.1.5). Moreover, they believed that CAT 

effectively prepares them for a future in which technology will play an increasingly 

important role. This view is further supported by findings from the principal’s semi-

structured interview, which indicated that learners are becoming adept at leveraging 
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technology for their benefit (cf. 4.6.2.1). According to the principals, they exhibit 

discipline and efficiently complete their assignments using smartphones, which aligns 

with the existing literature (cf. 2.3.6.3) and the learners’ questionnaire findings 

indicating that they employ their smartphones to fulfil CAT-related tasks (cf. 4.5.1.3).  

The fourth similarity emphasised was that the literature has indicated that teachers' 

perceptions of teaching 21CS through CAT are significantly influenced by their training 

in the subject. This training is crucial for guiding learners to achieve the intended 

objectives (cf. 2.2.5). Furthermore, the TPACK framework highlights that TCK involves 

a deep understanding of how technology interacts with and influences subject matter. 

By focusing on the relationship between technology and content, teachers can 

implement innovative and effective teaching strategies (cf. 2.4.1.4). This is reinforced 

by insights from the principal's semi-structured interview, which revealed that the 

schools employ qualified teachers specifically trained to teach CAT. As a monitored 

subject, CAT benefits from support provided through visits by subject advisors (cf. 

4.6.7.3). Additionally, the study found that all participating teachers were qualified, with 

an average of 6 and a half years of teaching experience in CAT. This experience 

indicates exposure to effective teaching methods, thereby enhancing their ability to 

convey CAT knowledge to their learners (cf. 4.4.3.1).  

The fifth similarity highlighted in the literature is that educational software applications 

are used to help learners learn more efficiently (cf. 2.3.5.2). Supporting this, the 

principals’ interviews indicated that they expect learners to register for Siyavula, which 

is an educational application (cf. 4.6.2.1).  

5.4.2 Contradictions 

The first contradiction highlighted was that the literature claims CAT teaches learners 

critical thinking skills through the use of software applications like Microsoft Excel. In 

this software application, learners are tasked with employing functions to perform 

calculations, which necessitates analysing the problem, comprehending it, making 

informed judgments, and deciding which function to use to achieve the correct answer 

(cf. 2.2.2). This process exemplifies critical thinking and problem-solving skills in their 

purest form (Doyle 2022:n.p.). In support of the above, chi-squared analysis from the 

inferential statistics indicated that both CAT learners and teachers generally agree that 

CAT enhances learners’ critical thinking skills and that CAT learners' abilities in this 
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area are greater than those of their peers (cf. 4.4.5.1). However, learners expressed 

that one of the significant challenges they encounter in CAT is performing calculations 

that involve spreadsheet formulas (4.5.1.1). Additionally, teachers reported that 

learners frequently struggle with utilising complex functions such as COUNTIF, 

NESTEDIF, TRUNC, FIND, and CONCATENATE in Microsoft Excel (cf. 4.5.2.3). 

The second contradiction highlighted in the literature is the pivotal role of 

communication in the CAT subject. A key module within CAT emphasises information 

management, focusing primarily on communication technologies, such as locating and 

accessing information, processing data, and presenting solutions (cf. 2.2.3). 

Additionally, learners investigate the effects of ICT within social computing 

environments, including social networking sites, as well as safety precautions in legal 

computing contexts, which address issues such as Internet fraud (cf. 2.3.6.6). 

Supporting this, chi-squared results from learners suggested that CAT significantly 

enhances their communication skills by providing instruction across various online 

platforms (cf. 4.4.5.1). However, despite CAT's role in teaching communication skills, 

teachers contend that learners’ abilities in this area do not surpass those of their non-

CAT peers (cf. 4.4.5.1). 

The third contradiction identified was that the literature indicated that the unsuccessful 

teaching of CAT is primarily due to a lack of adequate resources. This includes 

shortages of computers, insufficient Internet access, and outdated software 

applications (cf. 2.3.7.1). In support of this, findings from teachers revealed various 

barriers to teaching CAT, including inadequate resources, time constraints, limited 

access to equipment, and insufficient technical support (cf. 4.5.2.3). In contrast, 

however, principals indicated that their schools are fully equipped to offer CAT and are 

taking steps to enhance their computer laboratories by introducing interactive boards 

and establishing additional computer labs for learners (cf. 4.6.7.5). Moreover, the 

principals expressed financial concerns regarding the cost associated with offering the 

subject. Specifically, a portion of the budget had to be allocated for the generator, 

which operates on petrol during load shedding (cf. 4.6.7.5).  
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5.5 CONCLUSIONS TO THE RESEARCH QUESTIONS 

The findings were derived from the literature, mixed questionnaires, and semi-

structured interviews. These findings were interpreted concerning the research 

questions of the study as discussed below.  

5.5.1 How is Computer Applications Technology (CAT) being effectively used as 

a vehicle to promote 21st-century skills (21CS) in the learners of the 

Lejweleputswa District? 

The objective of this study was to examine the effectiveness of the CAT curriculum in 

fostering 21CS among learners in the Lejweleputswa District. The reviewed literature 

identifies the specific 21CS imparted through CAT, which encompass creativity and 

innovation, critical thinking and problem-solving, technology, as well as 

communication and collaboration (cf. 2.2). 

This study employed the chi-squared statistical method to analyse the findings from 

questionnaires completed by both teachers and learners. This analysis allowed for a 

comparison between the 21CS of CAT learners and those of their peers who are not 

enrolled in the subject. The results revealed that, according to the participating 

learners and teachers, CAT learners exhibited enhanced skills in critical thinking and 

innovation, largely due to the use of software applications such as Microsoft Word and 

Adobe Illustrator in the classroom. 

Furthermore, the chi-squared analysis indicated that the critical thinking and problem-

solving abilities of CAT learners exceed those of their peers. The CAT curriculum 

effectively imparts these skills by utilising software like Microsoft Excel, which enables 

learners to manage significant datasets and perform calculations. This process 

encourages learners to engage in critical thinking as they identify problems, analyse 

them, and make informed decisions. 

Additionally, while the chi-squared analysis demonstrated that CAT contributes to 

improved communication and collaboration skills among learners, communication 

skills did not surpass those of their peers not taking CAT. This is despite the integration 

of ICT, social media, and smartphones in the classroom. 

Finally, the analysis affirmed that CAT learners possess superior technology skills 

compared to their counterparts. The CAT curriculum leverages computer hardware, 
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software, and smartphones to facilitate the development of these technological 

competencies. 

5.5.2 How can the offering of Computer Applications Technology (CAT) in 

schools modernise learners’ abilities to creatively solve both educational and 

life problems? 

The incorporation of various software applications in CAT classrooms equips learners 

with skills that extend beyond the confines of the CAT subject, proving beneficial in 

other academic areas and real-world situations (cf. 2.3.2.2). Furthermore, learners 

expressed a particular enthusiasm for mathematics, noting that engaging with 

calculations in Microsoft Excel enhances their interest in the subject (cf. 4.5.1.1). 

The study also indicated that proficiency in Microsoft Excel prepares learners for future 

employment opportunities, especially in positions that require analysis of sales data 

from diverse regions. For example, a company may possess a substantial dataset 

containing sales figures for multiple products across different countries. To extract 

meaningful insights from this data, the company would utilise a spreadsheet 

application to calculate total sales for each region and identify the highest-selling 

product in each area. By employing the SUMIFS function, they can sum sales of 

specific products based on predetermined criteria, such as region. Moreover, using a 

combination of the MAX function along with INDEX and MATCH will allow them to 

pinpoint the highest-selling product in each region. 

This example illustrates how the functionalities of spreadsheet applications can 

effectively manage complex data analysis tasks. This underscores the practical, skills-

based dimension of CAT in real-world applications (cf. 2.3.4).  

5.5.3 Which factors are contributing to the successful and unsuccessful offering 

of Computer Applications Technology (CAT) in schools? 

The study identified several factors that contribute to the successful teaching of CAT. 

Firstly, having adequate resources, such as sufficient computers, printers, and Internet 

access, is essential for facilitating a smooth teaching and learning process. 

Furthermore, qualified teachers who receive ongoing support from a CAT subject 

adviser, who provides necessary teaching materials, enhance the effectiveness of the 

subject (4.12.4.5, PP3). 
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A proper budget that includes provisions for essential resources, such as generators 

for use during load shedding, is crucial to keeping the computer laboratory functional. 

This allows learners to continue with their CAT lessons uninterrupted. Additionally, 

robust security measures are important to prevent burglaries, ensuring that valuable 

teaching and learning materials remain available. 

The integration of social media and smartphones in the CAT classroom significantly 

aids learners in completing their tasks, as they are used to spending substantial time 

on their phones. This incorporation makes their learning experience more enjoyable 

and leads to improved academic performance. 

However, there are also several challenges that hinder the effective teaching of CAT. 

A major issue is learners’ difficulty in understanding the LoLT (cf. 4.5.2.3, TP1). 

Teachers have noted that many learners struggle with English, which results in 

incorrect answers during examinations. Additionally, many learners enrolled in CAT 

have previously failed a grade or have advanced to the next grade despite being 

inadequately prepared (cf. 4.5.2.3, TP12). This lack of motivation negatively impacts 

their academic performance. 

Moreover, load shedding presents a significant disruption to effective CAT instruction, 

especially in schools without generators (cf. 4.6.2.1, PP2). When the power is out, the 

CAT laboratory cannot operate, causing learners to fall behind in their curriculum. 

Inadequate security measures in some schools can also lead to theft, which is a 

significant barrier to effective learning. When CAT equipment is stolen, it can take a 

considerable amount of time for schools to procure replacements due to budgetary 

constraints (cf. 4.6.2.1, PP1). 

5.5.4 Are schools in the Lejweleputswa District sufficiently equipped to offer 

Computer Applications Technology (CAT)? 

The findings indicated that schools offering CAT are well-equipped to deliver the 

subject. According to the principals, their schools have the necessary resources to 

teach CAT effectively. A principal mentioned plans to install sound bars, while another 

is working on enhancing their computer laboratory by introducing an interactive board 

and adding a second computer lab for learners (cf. 4.6.7.5, PP3). However, a teacher 

pointed out a significant challenge: the large number of learners in each session 

exceeds the available workstations (cf. 4.5.2.3, TP2).  
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5.5.5 Which educational improvements can be introduced to enhance the 

offering of Computer Applications Technology (CAT)? 

The findings of this study indicated that there are some learners who do not have 

additional access to the school’s computer laboratory. This lack of access forces them 

to attend extra classes, which aid in their revision and completion of assignments. This 

educational strategy helps learners engage consistently, ultimately improving their 

academic performance (cf. 4.5.1.3, LP10).s 

Additionally, the findings revealed that using personal resources, such as 

smartphones, assists learners in achieving their educational objectives. They rely on 

their smartphones for research, especially during instances of load shedding or when 

access to the computer laboratory is unavailable. Furthermore, one principal noted 

that the Siyavula application is considered beneficial as it provides learners with 

learning materials for various subjects, including CAT, for which all Grade 12 learners 

are expected to register (cf. 4.6.2.1, PP1).  

5.6 LIMITATIONS 

The researcher’s presence during the completion of the questionnaire may have 

affected the participants' ability to respond in a relaxed and natural manner, which 

could have led to uncertainty in the collected information. Additionally, factors such as 

participant availability and the rescheduling of appointments may have disrupted the 

study's progress. Moreover, the fact that CAT is not available in every school made it 

more challenging for the researcher to gather the desired amount of data.  

5.7 RECOMMENDATIONS 

These recommendations are aimed at learners, teachers, and principals who are 

involved in the effective learning, teaching, and oversight of CAT. They offer potential 

strategies for enhancing learners' acquisition of 21CS through CAT. 

5.7.1 Recommendations based on the learners’ findings 

As indicated by the learners in this study, many learners do not have additional access 

to the computer laboratory to complete their revisions and assignments. This lack of 

access affects their academic performance, as some learners lack a background in 

CAT and find the subject more challenging compared to others. The researcher, 
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therefore, recommends that all schools offering CAT consider providing an open 

laboratory for all CAT learners, for at least 1H30 minutes once a week per grade. This 

access would assist those who do not have personal resources to complete their CAT 

assignments and revisions, ultimately resulting in better performance and the 

attainment of the necessary 21CS. 

Many learners expressed that the learning experience in CAT is more demanding than 

in other subjects, citing the distinct curriculum that CAT offers. To support their 

understanding, schools that provide CAT may often implement compulsory extra 

classes, which help learners familiarise themselves with the terminology and practical 

applications of the subject. These additional lessons will enable learners to develop 

essential skills in critical thinking, communication, collaboration, and technology, 

particularly since class time may be insufficient to cover all necessary content. A 

notable area where learners often seek support is Microsoft Excel, which is deemed 

crucial for enhancing their critical thinking and problem-solving abilities. 

The findings of the study revealed that CAT teachers observed that, despite effective 

ICT instruction, the communication skills of CAT learners do not exceed those of their 

non-CAT peers. Moreover, these learners frequently struggle with English. 

Consequently, the researchers recommend that CAT teachers adopt presentation-

based learning methods. Specifically, learners should undertake mini-research 

projects regarding computer software or hardware and present their findings using 

PowerPoint slides. This approach may enhance learners' confidence and improve 

their communication skills.  

5.7.2 Recommendations based on the teachers’ findings 

The findings revealed that teachers have recognised a significant challenge in the CAT 

classroom, namely learners having difficulty with Microsoft Excel, particularly 

concerning formulas and calculations. To address this issue, the researcher 

recommends that teachers leverage social media platforms, such as WhatsApp, to 

establish groups with their learners. Through these groups, teachers can share 

educational links that provide detailed explanations of CAT concepts. Additionally, 

they can send instructional videos to further enhance learners’ understanding of the 

subject. This approach aims to support learners in achieving their academic 
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objectives, as some may require extra assistance to fully comprehend the concepts 

covered in class. 

5.7.3 Recommendations based on the principals’ findings  

The findings suggested that one of the primary challenges hindering effective learning 

in CAT is the financial burden associated with providing necessary resources. The 

researcher recommends that schools offering CAT enhance their security measures 

and consider insuring their computer laboratories and equipment. This would help 

mitigate the frequent need to replace stolen devices, ensuring that learners do not fall 

behind due to financial limitations. 

Furthermore, the research advocates for schools offering CAT to implement unlimited 

data plans to guarantee ongoing Internet access. This would enable CAT learners to 

view and download instructional videos, which they can utilise during their free time. 

Funds for unlimited data and equipment can be raised through school fundraising 

events. 

5.8 SUGGESTIONS FOR FUTURE RESEARCH 

The existing studies on this topic are quite limited, which indicates a need for further 

research to obtain comprehensive insights and a variety of perspectives on the 

effectiveness of CAT in promoting 21CS among learners. Consequently, the following 

proposals for additional research are presented: 

• The research should aim to explore the integration of Microsoft Excel in CAT 

classrooms and its impact on enhancing learners’ mathematical understanding 

to improve their critical thinking and problem-solving skills; 

• The research should examine how 21CS acquired through the CAT subject 

influence the academic performance of progressed learners; and 

• The research should focus on how communication skills acquired in the CAT 

classroom influence learners’ capability to excel in digital marketing. 

5.9 CONCLUSION  

The primary objective of this study was to investigate the effectiveness of CAT as a 

means of promoting 21CS among learners in the Lejweleputswa District. By employing 

a mixed-methods research approach, the study successfully addressed the research 
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question and fulfilled its objectives. The findings revealed that CAT effectively 

cultivates 21CS in learners through the use of various software applications, such as 

word processing, spreadsheet, and database, during lessons. Additionally, the study 

examined several challenges related to the teaching of this subject and provided 

recommendations for the DBE, schools, and areas for future research. The goal is that 

these insights will positively contribute to the enhancement of 21CS development in 

CAT learners.   
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APPENDICES 

Appendix A: Application to conduct research at schools 

 

4490 Zwakala Section 

Monyakeng  

Wesselsbron 

9680 

Dear Sir/Madam 

 

RE: APPLICATION TO CONDUCT RESEARCH STUDY AT YOUR SCHOOL 

My name is Makhasane Winnie Madikgetho. I am a Master's degree student at the 

Central University of Technology (Welkom), and the topic of my study is: 

The effectiveness of Computer Applications Technology as a vehicle to promote 

21st-century skills in learners of the Lejweleputswa district. 

I, therefore, request to conduct semi-structured interviews with the principal and mixed 

questionnaires with CAT teachers and CAT learners from your school. 

The plan for the questionnaire and interview is as follows (with consent from the 

Provincial Department of Education): 

• The questionnaires and interviews will be conducted during the third term of 2023.  

• The questionnaires and interviews will be conducted after school hours, thus not 

interfering with the daily school activities.  

• Participants of the questionnaires and interviews will be free to consent and decline 

to participate and to pull out of the questionnaire or interview.  

• Their participation will in no way cause them harm.  

• Participant’s identities will be kept anonymous. I assure you that the information 

they give will only be used for the purpose of the study and will not be disclosed to 

anyone. 

Included are permissions from the Free State Department of Education as well as 

ethical clearance from the Central University of Technology.  

Thank you for considering my request. 

Sincerely 

© Central University of Technology, Free State
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Makhasane Winnie Madikgetho 

083 509 7936   

94makhasane94@gmail.com 
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Appendix B: Protocol for learners’ participation 

 

4490 Zwakala Section 

Monyakeng  

Wesselsbron 

9680 

Dear Sir/Madam 

 

RE: PARENT PERMISSION FORM FOR CHILD’S PARTICIPATION IN RESEARCH 

My name is Makhasane Winnie Madikgetho. I am a Master's degree student at the 

Central University of Technology (Welkom), and the topic of my study is: 

 

The effectiveness of Computer Applications Technology as a vehicle to promote 

21st-century skills in learners of the Lejweleputswa district. 

 

I, therefore, request your permission to work together with your child in conducting a 

structured questionnaire at the school. 

 

The plan for issuing and answering the questionnaire will be as follows (with consent 

from the Provincial Department of Education): 

• The questionnaires will be issued and conducted during the third term of 2023.  

• The questionnaire process will be conducted after school hours, thus not interfering 

with the daily school activities or any other arrangements (such as travel/bus/taxi).  

• Learners will not be alone with the researcher, but in a group. 

• A teacher of the school will be present during this process. 

• Participants of the questionnaire will be free to consent and decline to participate 

in the process, with the right to pull out from the process at any time.  

• Their participation will in no way cause any learner harm.  

• Participant’s identities will be kept anonymous. I assure you that the information 

they give will only be used for the study and will not be disclosed to anyone. 

Included are permissions from the Free State Department of Education as well as 

ethical clearance from the Central University of Technology.  

Thank you for considering my request. 

Sincerely 

© Central University of Technology, Free State
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Makhasane Winnie Madikgetho 

083 509 7936   

94makhasane94@gmail.com 
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Appendix C: Protocol for principals to participate 

 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY 

TO BE FILLED BY THE PARTICIPANTS (Principal) 

 

 

I ______________________________________________ the principal of  

_________________________ in the Lejweleputswa District agrees to participate in 

the following research project.  

 

The effectiveness of Computer Applications Technology as a vehicle to promote 

21st-century skills in learners of the Lejweleputswa district. 

 

1. I have read and understood the information about the research. 

2. I understand my role/participation in this research. 

3. I understand that I can stop participating in this research project at any given 

moment. 

4. I voluntarily agree to participate in the study. 

5. I acknowledge that the information I provide will be used for the purpose of the 

study. 

  

Signature      Date 

_____________________________  ____________________________ 

Researcher’s Name: Makhasane Winnie Madikgetho 

Signature 
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Appendix D: Protocol for teachers to participate 

 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY 

TO BE FILLED BY THE PARTICIPANTS (Teacher) 

 

 

I ______________________________________________ a teacher at  

_________________________ in the Lejweleputswa District agrees to participate in 

the following research project.  

 

The effectiveness of Computer Applications Technology as a vehicle to promote 

21st-century skills in learners of the Lejweleputswa district. 

 

6. I have read and understood the information about the research. 

7. I understand my role/participation in this research. 

8. I understand that I can stop participating in this research project at any given 

moment. 

9. I voluntarily agree to participate in the study. 

10. I acknowledge that the information I provide will be used for the purpose of the 

study. 

  

Signature      Date 

_____________________________  ____________________________ 

Researcher’s Name: Makhasane Winnie Madikgetho 

Signature 

 

© Central University of Technology, Free State



   

 

169 

 

  

© Central University of Technology, Free State



   

 

170 

 

Appendix E: Protocol learners to participate 

 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY 

TO BE FILLED BY THE PARTICIPANTS (Learners) 

 

 

I ______________________________________________ a learner at  

_________________________ in the Lejweleputswa District agrees to participate in 

the following research project.  

 

The effectiveness of Computer Applications Technology as a vehicle to promote 

21st-century skills in learners of the Lejweleputswa district. 

 

11. I have read and understood the information about the research. 

12. I understand my role/participation in this research. 

13. I understand that I can stop participating in this research project at any given 

moment. 

14. I voluntarily agree to participate in the study. 

15. I acknowledge that the information I provide will be used for the purpose of the 

study. 

  

Signature      Date 

_____________________________  ____________________________ 

Researcher’s Name: Makhasane Winnie Madikgetho 

Signature 
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Appendix F: Research ethics approval 
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Appendix G: Approval to conduct research in the Lejweleputswa District 
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Appendix H: Approval to conduct research in the Free State Department of Education 
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Appendix I: Learners’ questionnaire questions 
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Appendix J: Teacher’s questionnaire questions 
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Appendix K: Principal’s interview questions 
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Appendix L: Editorial letter 

 

 

 

Marielle Tappan 

Simmetrie & Kegel Street 

Meyerspark, Pretoria 

Tel 072 474 1158 

Email mteditorialinfo@gmail.com 

 

 

Date of Edit: 20 June 2025 

 
Edit: W.M Makhasane 

 
THE EFFECTIVENESS OF COMPUTER APPLICATIONS TECHNOLOGY AS A VEHICLE TO PROMOTE 21ST CENTURY 

SKILLS TO THE LEARNERS OF THE LEJWELEPUTSWA DISTRICT 

 
To whom it may concern, 

 
I, Marielle Tappan, trading under the name MT Editorial, hereby confirm that I am a language editor. 

 
I have extensive experience in the field of language and publishing and received my Bachelor of Information Science in 
Publishing from the University of Pretoria. I am also a registered member of the Southern African Freelancers’ 
Association. 

 
I hereby declare that the editing done for any client is done with the utmost diligence and the full appreciation of the 
English language and all of its intricacies, as was done for edited sections of this document. My involvement was 
restricted to the main body of text’s language use, spelling, consistency and completeness, alongside general 
formatting of the document’s layout. I did not restructure any content that would influence the academic outcome in 
any way. I cannot take responsibility for any changes made by the client once the paper was returned after the above- 
mentioned ‘Date of Edit’. 

 
If there are any other queries, please do not hesitate to contact me. 

Kindest Regards, 

Marielle Tappan 
Owner, MT Editorial 

Chairperson, SAFREA Gauteng North 

Full member: SAF03058 

(BIS) Publishing 
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