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ABSTRACT 
Coding, often referred to as programming, involves the development of computer 

programs or instructions for execution by a computer. Effective teaching of coding 

requires mastery of three key competencies: (1) understanding coding concepts and 

constructs, (2) the ability to combine these constructs to create functional computer 

programs, and (3) the use of appropriate pedagogical strategies to facilitate learning. 

While the first two skills suffice for most students learning to code, all three are 

essential for prospective teachers who aspire to become effective coding instructors. 

This study proposes the Activated Classroom Teaching (ACT) Methodology as a novel 

pedagogical approach to teaching coding, integrating computational thinking 

principles through game development. This research aimed to evaluate the extent to 

which prospective teachers accept the ACT Methodology as a teaching approach and 

their intention to adopt it in their future classrooms. 

To address these objectives, a mixed-methods research design was employed. 

Quantitative data were collected from 256 prospective teachers through 

questionnaires, while qualitative insights were gathered via focus group discussions, 

involving eight groups of six participants each. This dual-method approach enabled a 

comprehensive analysis of participants' perceptions and intentions regarding the ACT 

Methodology. 

Findings reveal that prospective teachers exhibit overwhelmingly positive attitudes 

toward the ACT Methodology, perceiving it as an effective and engaging way to learn 

and teach coding. Furthermore, the results indicate a strong intention among 

participants to implement this approach in their future teaching practices, recognizing 

its potential to enhance both their professional growth and their students' learning 

experiences. 

This research contributes to the growing discourse on coding education by providing 

empirical evidence on the acceptance and applicability of innovative teaching 

methodologies. It offers valuable insights for educators and policymakers seeking to 

improve the integration of coding and computational thinking in teacher training 

programs. By advocating for the ACT Methodology, the study underscores its 
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potential to empower future teachers and transform coding education in diverse 

educational contexts.  
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CHAPTER 1: INTRODUCTION 
 
1.1 Introduction 
This chapter provides an overview of the study, beginning with the background and 

context in Section 1.2. Section 1.3 outlines the study's focus and purpose. An overview 

of relevant literature is presented in Section 1.4, followed by a discussion of the 

conceptual framework in Section 1.5. The research objectives and questions are 

addressed in Sections 1.6 and 1.7, respectively. The research design and methodology 

are detailed in Section 1.8. Section 1.9 covers the validity of the study’s results, 

followed by a discussion of the study's limitations and delimitations in Sections 1.10 

and 1.11. Section 1.12 gives the thesis outline and Section 1.13 concludes the chapter. 

1.2 Background and context of the study 
Coding, sometimes referred to as programming, is the skill of developing computer 

programs or instructions to be followed by a computer (Holvikivi, 2010; Larsson, 

2018). Teaching coding entails the following skills and knowledge: 1) knowledge and 

understanding of coding concepts and constructs, 2) having the knowledge and 

understanding to put these concepts and constructs together to create computer 

programs, and 3) being able to, via an appropriate pedagogy, disseminate this 

knowledge and understanding to students (Xie et al., 2019). In general, for many 

students studying coding the first two requirements are enough for success, and the 

third is a bonus. However, for prospective teachers it is imperative that they attain all 

three skills and knowledge in coding to guarantee any success as coding teachers. The 

importance of this is further highlighted by the Department of Basic Education having 

introduced a new subject to its curriculum called Digital Technology (Department of 

Basic Education, 2012). This subject is to be taught in the Foundation, Intermediate, 

Senior and Further Education and Training (FET) phases, and covers topics of: 1) 

system technologies, 2) using keyboards and developing typing skills, 3) learning 

about Word processing, 4) creating spreadsheets, 5) digital citizenship, and 6) 

Computational Thinking and coding (Department of Basic Education, 2012). The 

University responded to this addition by introducing a Digital Technology module for 

third-year Foundation and Intermediate Phase teaching students. When these students 

graduate from the University they will have a teaching degree that will make them 

eligible for employment to teach the very same content mainly to learners in the 

Intermediate and Foundation Phase (grade 4 to 6) as well as those in the Senior Further 
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Education and Training Phase (grade 7 to 9). This makes the choice for game 

development (which is more interesting and fun for young school learners to learn in 

Scratch) better suited than more mature app and program development associated with 

more complex Integrated Development Environments, and that are less suitable for 

young learners (Nikiforos et al., 2013; Kalelioğlu & Gülbahar, 2014; Marimuthu & 

Govender, 2018). This research study looks into proposing a strategy that can be used 

to introduce third-year students (prospective teachers) to block-based coding through 

game development infused with Computational Thinking. Ultimately, it is hoped that 

these students’ acceptance of the strategy, as well as their intention to use the strategy, 

will encourage them to use this strategy in the same, or similar ways, once they become 

teachers. 

Briefly, the strategy being proposed is based on three scaffolding and inter-supporting 

ideas, namely: 1) the Activated Classroom Teaching (ACT) pedagogies (Blewett, 

2017), 2) Computational Thinking Framework (Let’s Talk Science, 2018), and 3) the 

Predict, Run, Investigate, Modify and Make framework, also known as the PRIMM 

framework (Sentance & Waite, 2017).  

The ACT pedagogies are novel digital-age teaching pedagogies that transform the 

technology practices when teaching in the classroom (Blewett, 2017). These 

pedagogies place the students at the centre of learning and the lecturer as facilitating 

this learning. These pedagogies consist of five teaching strategies, namely: 1) curation, 

2) conversation, 3) correction, 4) creation, and 5) chaos pedagogies (Blewett, 2017).  

The Computational Thinking Framework (Let’s Talk Science, 2018) is based on 

research conducted by organizations based both in the United Kingdom and the United 

States of America which attempted to answer the longstanding questions: 1) What is 

Computational Thinking? and 2) How can Computational Thinking be taught? These 

researchers found that in many cases, instead of explicitly defining Computational 

Thinking, references describe Computational Thinking in terms of what students must 

know and do to develop Computational Thinking (Let’s Talk Science, 2018). 

Sometimes the learning outcomes are conceptual (e.g., the concept of algorithms) and 

sometimes the learning outcomes are skills-based (e.g., algorithmic thinking) (Let’s 

Talk Science, 2018). Concerning how Computational Thinking can be taught, the 
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researchers then proposed a framework to teach Computational Thinking and named 

it the Let’s Talk Science Computational Thinking Framework. This framework 

proposed the following strategies for introducing students to Computational Thinking: 

1) unplugged, 2) tinkering, 3) remix & re-use, and 4) make. While this framework was 

developed by researchers from the USA and UK, the researcher intends to bring 

together the ACT pedagogies and Computational Thinking when trying to find the 

most effective way of introducing learners to coding. The opportunities made possible 

by this linkage could be very inspiring. 

Thirdly, the PRIMM framework consists of a set of steps that can be implemented to 

introduce learners to computer programming or coding (Sentance et al., 2019a), while 

this strategy can be used and applied to text-based programming languages (Sentance 

& Waite, 2017), it can also be successfully implemented when teaching block-based 

coding via game development (Law, 2020). Briefly, the steps in the PRIMM 

framework are: 1) predict, 2) run, 3) investigate, 4) modify, and 5) make. Taking 

learners through these steps can be very beneficial for them in their programming and 

coding development (Sentance et al., 2019b; Law, 2020). The ACT pedagogies, The 

Let's Talk Science Computational Thinking approaches, and the PRIMM framework 

are all based on recent research that align well for scaffolding knowledge and skills, 

especially those of Computational Thinking and coding, which helps to justify this 

research. All of these three approaches/frameworks are explained in the literature. 

1.3 Focus and purpose of the study 
In many cases introduction to coding using game development overlooks 

Computational Thinking and focuses on game aesthetics of graphic design and sounds 

(Law, 2020), thus neglecting the development of critical thinking and problem-solving 

skills which are imperative for the development of coding skills (Law, 2020). Various 

researchers have called for the development of critical thinking and problem-solving 

skills in game development when teaching block-based coding (Gresse von 

Wangenheim et al., 2019; Tan et al., 2021). The strategy proposed in this study intends 

to incorporate these skills into the researcher’s own practice when introducing game 

development through block-based coding. This strategy can also be used with text-

based coding.  
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Some of the reasons for neglecting critical thinking and problem-solving skills when 

teaching gaming through block-based coding are: 1) some instructors are not willing 

to undertake the amount of planning and effort required, 2) the successful teaching of 

high-order thinking skills through the use of a simple tool, such as Scratch, might be 

less challenging to an experienced individual, who thus might see it as a trivial and 

time-wasting endeavour, 3) in some cases some instructors lack the experiential and 

technical knowledge to innovatively teach coding content successfully by using 

technology in an educationally effective way (Blewett, 2017), and 4) large class 

numbers make it difficult to teach, especially when introducing new and unfamiliar 

content to students, such as coding. In addition, contexts can differ. However, these 

concerns are often high when teaching critical thinking and problem-solving skills 

through gaming for block-based coding. 

This study focuses on a strategy to introduce coding infused with Computational 

Thinking via game development. This strategy combined the ACT pedagogies used to 

teach block-based coding together with Computer Science discipline-specific 

strategies (Computational Thinking and the PRIMM Frameworks) through game 

design and development. While various research around the teaching and learning of 

Computational Thinking and game design and development exist, to the researcher’s 

knowledge, none have included the ACT pedagogies. Through this study the 

researcher also attempted to determine the extent to which students accept being taught 

coding using the strategy as well as their intention to use this strategy when they finally 

become coding teachers. The hope is that the students will eventually teach coding 

content using similar or self-improved strategies.  

1.4 Review of literature 
In this literature review the researcher asked two questions: 1) What strategies have 

been used to introduce students to coding? and 2) What theories inform the strategy 

proposed? 

A longstanding debate in the field of Computer Science, specifically that of Education 

has focused on what programming paradigm is best to use for introducing novices to 

coding (Krishnamurthi & Fisler, 2019). In computer programming, the different 

paradigms that exist describe the various ways in which programming tasks are solved 
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(Kumari et al., 2015). There are many programming paradigms, and the paradigm 

chosen usually determines the approach used in solving the problems (Vujoševič-

Janičić & Tošić, 2008). There are five main programming paradigms, namely 1) 

imperative, 2) functional, 3) logical, 4) object-orientated programming and 5) event-

driven programming (Vujoševič-Janičić & Tošić, 2008; Kumari et al., 2015).  

Briefly, the imperative paradigm is described as a set of explicitly listed step-by-step 

instructions that are given to a computer to accomplish a certain task (Avacheva & 

Prutzkow, 2020). The functional paradigm is composed of a neat set of functions in 

which each function is designed to accomplish one task and these functions can follow 

each other in any order depending on which function is called next (Janeček & Pergl, 

2017). The logical paradigm consists of a set of predefined rules and facts that logically 

test incoming information against these rules and facts before producing results. While 

the object-oriented paradigm divides programs into classes and objects (Yilmaz et al., 

2019). Simply described, classes are blueprints (designs) for objects and objects are 

actual instances of classes (Yilmaz et al., 2019; Nwokoro et al., 2021). This paradigm 

encourages students to solve problems from the perspective of their reality through 

envisaging how objects in their social contexts function (Yilmaz et al., 2019; Nwokoro 

et al., 2021). The students then program these objects based on their visualisation of 

the way the objects function (Yilmaz et al., 2019; Nwokoro et al., 2021). Lastly, in 

event-driven programming, the flow of a program is determined by events such as user 

actions, sensor outputs and parameters from other programs or functions (Lalejini & 

Ofria, 2018). For this research, the researcher used the Scratch Integrated 

Development Environment (IDE) which considers, to different extents, all of these 

paradigms as each paradigm is important in the teaching and learning of coding. The 

premise is that this will help make it easier for the students to migrate from Scratch to 

any other coding language. One such coding language is Delphi, which is a more 

sophisticated programming language that is referred to as a programming language 

belonging to the event-driven programming paradigm that is studied later on in high 

school from grades 10 to 12 in South Africa.   

The different programming languages that fall within the different paradigms can also 

be used with popular strategies, such as pair programming, to introduce coding to 

novices. In pair programming, two programmers work side by side to solve a 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 20 

programming task (Faja, 2014). These programmers can be experts or novices and can 

be paired in three possible combinations, namely: 1) expert and expert, 2) expert and 

novice, and 3) novice and novice (Wray, 2010). The most desirable combination for 

any novice is to work and learn from an expert (Lui & Chan, 2006), however it is not 

always possible to pair a novice with an expert in all situations. Thus, it is very 

common to find novices paired with other novices when pair programming (Wray, 

2010). Moreover, various setups can further be utilized in pair programming 

depending on the role of each student in the pair. These setups can be: 1) unstructured 

pairing, 2) driver-navigator, 3) backseat-navigator, 4) tour guide, and 5) ping-pong 

pairing (Wray, 2010). The most common setup of pair programming is unstructured 

pairing in which the programmers work side-by-side on solving a programming task 

as their roles intertwine between typer, reader or guide, and problem-solver (Wray, 

2010; Faja, 2014). Since pair programming is socially driven by encouraging peer 

discussion and sharing of ideas, its success relies on the two students being able to 

work well together (Faja, 2014). In this context we can use pair programming along 

with the conversation pedagogy where a pair of students is conversing using 

technology. We can also set the students up to use Zoom with one student sharing their 

screen and both making corrections to a code. This is called correction pedagogy. 

Another approach that can be used would be to encourage the students to make games 

in pairs using Scratch, which align closely with the creation and chaos pedagogies of 

the ACT model. The strategy that the researcher used was not restricted to pair 

programming but used both single- and pair-programming setups, and even larger 

groups were encouraged.  

Visualization, simulation, and animation of content have also been other strategies 

used to introduce novices to programming using visually appealing content (Price & 

Price-Mohr, 2018). In this case, visuals can be simulated to depict the main behaviours 

of algorithms. The understanding is that visual simulations will make it easier for 

students to assimilate algorithms and ease their transition to code (Gillern & Robert, 

2017). In most cases, these simulations use visually appealing graphics (Gillern & 

Robert, 2017; Price & Price-Mohr, 2018). The thinking is that appealing graphics will 

maintain the focus and interest of students. In other cases, students are required to 

depict their visualization of algorithms as they learn how to program (Gillern & 

Robert, 2017). While visualization and simulation of algorithms are commendable, the 
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researcher did not rely on the use of aesthetically appealing visuals to teach coding, 

since the aesthetics do little for the actual teaching of coding and Computational 

Thinking (Law, 2020). Even though the games used to teach the students block-based 

coding were aesthetically appealing, the researcher did not consider aesthetics a key 

component of game design as Computational Thinking was considered to be 

paramount. The researcher anticipates that once the teaching students experience using 

aesthetically appealing graphics in game design, they will use appealing graphics to 

gain and maintain the attention of their young learners (Gillern  & Robert, 2017). 

In other cases, storytelling and roleplay have also been used to introduce students to 

coding (Burke & Kafai, 2010). In the case of storytelling, students convert a story, 

whether in a book or a movie in its coded form (Lui et al., 2021). When roleplaying, 

students act out different roles so they can immerse themselves and envisage the 

interaction between the different pieces of code in the program (Burke & Kafai, 2010). 

Thereafter, the understanding is that they can easily assimilate their roleplay and 

stories into their code (Price & Price-Mohr, 2018). This strategy works best for 

younger students and not mature students since the interest in roleplay and storytelling 

decreases with age when teaching coding (Tengler et. Al, 2022). Another shortfall in 

using storytelling and roleplay to introduce coding that is closely associated with the 

aesthetics of game design and development is that storytelling and roleplay encourage 

the students to focus more on telling the story using graphics, text and sounds as 

opposed to applying Computational Thinking skills through using programming 

concepts and constructs to code programs. In the strategy that is proposed by the 

researcher, while storytelling and roleplay are not recommended for mature students, 

if and when necessary, the researcher will use both to further clarify coding concepts 

and constructs to the students. The reason for doing this is that these students will 

experience this and introduce their learners to coding the same way or in self-improved 

ways when they are coding teachers themselves. 

Gaming and block-based coding is another popular strategy covered in the literature 

that is used to introduce novices to programming (Rose et al., 2018; Xu et al., 2019; 

Vahldick et al., 2020). In many cases, students have been observed creating and 

defining the rules of games through spoken language. In this study, the researcher 

taught the students to define the rules of the game in game design and development by 
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using block-based coding. This is based on the premise that students learn coding 

much better if they design and create games, which is something that they like to play 

– as seen in real life where youths enjoy playing games physically or on their 

technological devices. Moreover, the immediacy with which Scratch programs can run 

encourages the students to work towards a complete and working solution so they can 

test and improve their programs. It is easy to give students the impression that coding 

involves making objects on the screen move and produce different sounds – as is the 

norm in real life situations, and more so in games not guided by strict and specific 

rules. It is also possible to give the students the impression that coding is all about 

gaming and playing. Therefore, the researcher’s focus in teaching coding through 

game design and development needs to be on creating games that will promote 

Computational Thinking and problem-solving skills. In this study the primary focus 

will be on cultivating these skills when using gaming to introduce the students to 

coding, hopefully, these students will use a similar method if not better to also cultivate 

the skills of Computational Thinking and problem solving within their learners once 

they become teachers themselves. In the same way, graphical aesthetics, sounds and 

game playing are secondary by-products of game design and development. 

While various strategies to introduce coding to novices have been researched, the 

researcher proposes that the teaching of block-based coding through game design and 

development be done using strategies informed by theory, namely: 1) the ACT 

methodology (Blewett, 2017), 2) the Let's Talk Science Computational Thinking 

Framework (Let’s Talk Science, 2018), and 3) the PRIMM Framework (Sentance & 

Waite, 2017). Firstly, the ACT methodology describes a set of 21st century digital-age 

teaching pedagogies that encourage teachers to effectively use technology for effective 

teaching (Blewett, 2017). These pedagogies include: 1) curation, 2) conversation, 3) 

correction, 4) creating, and 5) chaos (Blewett, 2017). The ACT pedagogies encourage 

the teacher to seek affordances possible with technology in the classroom for effective 

teaching using this technology. The assumption is that technology excites students and 

will encourage them to learn (Blewett, 2017), moreover since the greater majority of 

students nowadays are digital natives, the understanding is that they will learn better 

under familiar contexts, therefore giving technology to students during their learning 

can yield positive results (Blewett, 2017).  
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For instance, in the curation pedagogy, students can use their technologies to search 

for and sift through the information they deem important and necessary for a certain 

topic (Blewett, 2017). This repetitive searching for and sifting through information 

using technology, a tool that excites students, gets them actively involved in their 

learning as they curate and share information with others (Blewett, 2017). The 

conversation and correction pedagogies rely heavily on communication between 

students as they discuss learnt content, this can be based on teacher-directed prompts 

or incorrect statements that need correction (Blewett, 2017). While the creation and 

chaos pedagogies encourage learners to produce artefacts in response to insufficient 

information (creation pedagogy) or too much information (chaos pedagogy) (Blewett, 

2017). 

The ACT methodology helps promote several skills depending on the pedagogy 

chosen (Blewett, 2017). The curation pedagogy helps to promote the students’ research 

skills, while the conversation and correction pedagogies enhance social and 

communication skills as students collaborate (Blewett, 2017). The creation and chaos 

pedagogies train digital literacy skills necessary for success in the 21st century 

(Blewett, 2017). These skills change the role of students from simply being consumers 

of technology to knowing how to be producers of technology as they learn both how 

to use and create technology, which are important skills for prosperity, especially in 

the 4th industrial revolution where they will be faced with problems that will require 

the creation and use of technology to solve them (Blewett, 2017). 

The tools that can be used to support effective teaching and learning when using the 

ACT pedagogies are various, the Internet can be used for curation, discussion forums 

and wiki-boards can be used for conversation and correction, while creation of games 

via Scratch in the context of block-based coding can be used for the creation and chaos 

pedagogies. It should be noted that having the knowledge to use technology is 

insufficient for effective teaching and learning. Rather, the ability to use that 

technology in pedagogical ways is also necessary (Blewett, 2017). Therefore, simply 

being able to use a state-of-the-art technological tool does not result in good teaching, 

something is missing. In other words, merely giving our lecturers and students cutting-

edge technology does not necessarily guarantee desirable results. In many cases, the 

results are worse than without this technology, which has paradoxically hindered 
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learning (Blewett, 2017). Therefore, where we have technology, technical knowledge 

and a good lecturer, the only missing piece for effective learning is an appropriate 

pedagogy – and that is where the ACT methodology comes in.  

The Let’s Talk Science Computational Thinking Framework consists of a set of 

approaches for teaching Computational Thinking, namely: 1) unplugged, 2) tinkering, 

3) remix & re-use, and 4) make (Let’s Talk Science, 2018). Briefly, the unplugged 

approach encourages students to design and plan their solutions, this can be in the form 

of IPO and flowcharts, pseudocode and algorithms as well as trace tables. Unplugged 

in this instance refers to designing on paper before coding. However, with increased 

technological development precoding design can now be carried out using computers. 

Tinkering refers to slightly changing a small piece of code and observing how the code 

behaves as a result of that change (Let’s Talk Science, 2018). Remix & re-use refers 

to learning from a piece of existing code in real time. A small piece of code is changed, 

and then incorporated into a different program from the original and its performance 

observed (Let’s Talk Science, 2018). The make approach refers to encouraging 

students to make programs on their own from Scratch (Let’s Talk Science, 2018). In 

this study, the researcher incorporated these approaches when they introduced students 

to coding to help train students' Computational Thinking skills.  

The PRIMM framework on the other hand is a set of steps that can be implemented to 

introduce learners to computer programming or coding (Sentance & Waite, 2017). 

While the PRIMM framework strategy has been used and applied to text-based 

programming languages (Sentance & Waite, 2017), it can also be successfully 

implemented when teaching block-based coding via game development (Law, 2020). 

The PRIMM framework consists of the following steps: 1) predict, 2) run, 3) 

investigate, 4) modify, and 5) make (Sentance & Waite, 2017). The predict and run 

steps, which can be used in conjunction with the unplugged approach of 

Computational Thinking, can be used to encourage students to dry-run on paper or 

mentally trace through the steps of a program and then predict the results (Sentance et 

al., 2019b). This can be in the form of an imaginary number that is said to be input 

allowing the student to mentally trace through a program, via the use of a designing 

tool, until they arrive at the predicted result. The investigate step, which can be used 

in conjunction with the tinkering approach of Computational Thinking, encourages 
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students to examine existing programs and how they function (Sentance et al., 2019). 

In this step emphasis and focus should be placed on understanding different pieces of 

code and how they work together (Sentance et al., 2019b). The modify step, which can 

be used in conjunction with the remix & re-use approach of Computational Thinking 

refers to students modifying a piece of code and seeing how it reacts to that 

modification (Sentance et al., 2019a). While the make step, which is also found in the 

Let’s Talk Science Computational Thinking Framework refers to students creating 

their programs from Scratch to demonstrate their knowledge and understanding 

(Sentance et al., 2019a). In this study, the researcher learns from these three theories 

and fuses them into one and proposes a strategy based on these for introducing coding 

through game design and development. Ultimately, the hopes and intentions of this 

research are to propose a strategy that incorporates the ACT pedagogies, 

Computational Thinking approaches, and the PRIMM framework to introduce 

students to block-based coding through game development and then test their 

acceptance of the strategy as well as their intention to use the strategy in the future. To 

the researcher’s knowledge the use of a combination of these approaches has not been 

seriously investigated in the Computer Science Education field until now.  

1.5 Conceptual framework 
In this study the researcher used a conceptual framework drawn from theory. A 

conceptual framework is a textual or visual depiction of how variables to be studied in 

a research study are expected to interact with each other (Van der Waldt, 2020), 

whereas a theoretical framework is a structure that can be used to support a research 

study's theory (Adom et al., 2018). The main difference between the two is that a 

conceptual framework is composed of variables that the researcher wants to study, 

whereas a theoretical framework is based on many years of research that a researcher 

uses to discuss their findings (Adom et al., 2018). The conceptual framework used in 

this study is primarily based on the Theoretical Framework of Acceptability (Sekhon 

et al., 2017). This theoretical framework is used to study healthcare workers’ as well 

as patients’ acceptance of healthcare interventions (Shayo et al., 2022.; Crocker & 

Stout, 2023). The conceptual framework (Appendix G) referred to in this study is 

designed to understand the factors that affect 1) the students’ acceptance of the 

intervention proposed in the study and 2) to test these students’ intention to use the 

proposed strategy and 3) to ultimately predict usage behaviour in the future when these 
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students become teachers. In this conceptual framework, acceptance is defined as the 

extent to which a student accepts an intervention, predicated on three factors: 1) 

experienced factors, 2) people factors, and 3) trust factors. Intention on the other hand 

is defined as the extent to which a student intends to be a user of the intervention in 

the future, predicated on three factors: 1) anticipated factors, 2) people factors, and 3) 

trust factors. The combination of acceptance and intention can be used to predict the 

likelihood of usage behaviour, where usage behaviour is described as the role or 

behaviour a student would likely play in society once they become teachers as a result 

of the proposed intervention. Usage behaviour is separated into four possibilities: 1) 

use as a deliverer, 2) use as a receiver, 3) use as both a deliverer and receiver, or 4) no 

use. This is explained in more detail in following sections in paragraphs lower down. 

To begin with, the experienced or anticipated factors mentioned above are described 

as experiences (experienced or anticipated) that students deem positive or negative 

when participating in an intervention. These experiences are predicated on three 

factors: 1) effectiveness, 2) burden, and 3) affection. Experienced factors can be 

described from the perspective of the student’s experience and anticipated factors 

would be the student’s anticipated experiences as teachers in the future. Effectiveness 

describes the extent to which the intervention is perceived as having achieved its 

purpose. Burden is the perceived amount of effort that was required to participate in 

the intervention. While affection is how the participant felt (in terms of enjoyment) 

about the intervention. People factors on the other hand is the extent to which people 

influence a student’s view of an intervention. These can be experienced or anticipated 

views. In this study the researcher described the students’ anticipated factors as future 

teachers. In this conceptual framework, people factors consist of two-component 

factors, namely 1) social influence and 2) facilitator influence. Social influence is the 

extent to which the views of any layperson, such as a fellow student, an acquaintance 

or any other person that may have knowledge of the intervention, affected a student’s 

views of an intervention. While facilitator influence is the extent to which the 

participant’s perception was influenced by the knowledgeable experts involved in the 

intervention, such as their lecturer or tutor.  

Trust factors are the degree to which students deem an intervention as consistent and 

trustworthy, predicated on two factors: 1) intervention coherence, and 2) reliability. 
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Trust factors were studied from both the perspective of being a student (experienced) 

and that of being a teacher (anticipated). Coherence refers to the extent to which the 

participant perceives that the content of the intervention as achieving the purpose of 

the activity. While reliability describes the extent to which a participant deems an 

intervention as reliable and trustworthy. 

The factors that affect intention, which is described as the extent to which a student 

intends to use the strategy proposed, are similar to those of acceptance. However, as 

noted above, the experienced factors of 1) effectiveness, 2) burden and 3) enjoyment 

are no longer experienced but are anticipated factors, to which self-efficacy is added, 

and are studied from the perspective of the student becoming a teacher. Self-efficacy 

in this regard is seen as the extent to which a student sees him- or herself as performing 

at the required levels when using the intervention proposed in the future as a teacher. 

The schematic in Appendix G clarifies how the different main and component factors 

are expected to interact with each other.  

As previously stated in this conceptual framework the researcher is of the view that 

both acceptance and intention can be used to predict usage behaviour. In this case 

usage behaviour is the anticipated manner in which the intervention will be used by 

the participant when they become a teacher. In this case, there are four possible results 

from usage behaviour: 1) use as a deliverer, 2) use as a receiver, 3) use as both a 

deliverer and receiver or 4) no use. Use as a deliverer would be when a student, who 

is now a teacher, uses an intervention simply for teaching purposes. Use as a receiver 

would be when a student, who is now a teacher, uses an intervention simply for 

learning purposes, for instance when attending workshops or studying, etc. Use 

behaviour as both a deliverer and receiver would be when a student uses an 

intervention in the future as both a teacher and a student. No use is simply no use of 

the strategy at all. A high acceptance coupled with a high intention is expected to result 

in usage behaviour as a deliverer as well as a receiver. A high acceptance and a low 

intention is expected to result in use as a receiver. A low acceptance and a high 

intention is expected to result in use as a deliverer. A low acceptance and a low 

intention is expected to result in no use. Appendix H provides a simplified illustration 

of how acceptability and intention is expected to affect the different usage behaviours.   
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The Theoretical Framework of Acceptability, on which the conceptual framework of 

this study is based is a theory that has been used to understand healthcare workers’ and 

patients’ acceptance of an intervention before, during and/or after an intervention is 

administered to patients. It can be used at three different stages to test acceptability: 1) 

retrospective acceptability, 2) current acceptability and 3) prospective acceptability 

(Sekhon et al., 2017). In the researcher’s conceptual framework, retrospective and 

prospective acceptability relate to acceptance (experienced acceptability) and intention 

(anticipated acceptability). Therefore, retrospective acceptability, as noted in the 

Theoretical Framework of Acceptability, relates to the combination of experiences a 

student underwent during an intervention, which consist of experienced factors, people 

factors and trust factors according to the conceptual framework. Whereas prospective 

acceptability, as noted in the Theoretical Framework of Acceptability, relates to a 

student’s anticipated experiences as a future teacher. These consist of anticipated 

factors, people factors and trust factors according to the researcher’s conceptual 

framework. The affective attitude in the Theoretical Framework of Acceptability 

relates to the affection experienced or anticipated. The coherence in the Theoretical 

Framework of Acceptability relates to intervention coherence experienced or 

anticipated by the student. Burden in the Theoretical Framework of Acceptability, 

relates to the burden experienced or anticipated by the student. Intervention reliability 

in the trust factors is the only component factor not accounted for by the Theoretical 

Framework of Acceptability, but one that the researcher deemed necessary to include 

in the conceptual framework to further test the reliability of an intervention. 

1.6 Research objectives of the study 
The objectives of this study are to determine: 

1. students’ perspectives towards the ACT methodology pedagogies when used 

to teach programming  

2. the best component predictors of acceptance and intention on future usage of 

the ACT methodology’s pedagogies 

3. how the component factors of acceptance and intention affect future usage of 

the ACT methodology’s pedagogies. 

4. why Acceptance and Intention affect Usage Behaviour the way they do 
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1.7 Critical research questions of the study 
The questions this study intends to answer are: 

1. what are the students’ perspectives towards the ACT methodology pedagogies 

when used to teach programming? 

2. what are the best predicting component factors of acceptance and intention on 

future usage of the ACT methodology’s pedagogies?  

3. how do the component factors of acceptance and intention affect future usage 

of the ACT methodology’s pedagogies? 

4.  why does Acceptance and Intention affect Usage Behaviour the way they do? 

 

1.8 Research design and methodology 

1.8.1 Research design 
This study is based on the Design Science Research methodology where this 

methodology is used mainly as a problem-solving blueprint to produce solutions to 

problems and not necessarily as a structure to describe or understand why and how 

phenomena occur (Vom Brocke et al., 2020). The main outcomes of a Design Science 

Research study can be one of two possible solutions. These are solutions that 1) either 

utilize acquired knowledge to solve problems, create change or improve existing 

solutions or 2) those that generate new knowledge, insights and theoretical 

explanations (Vom Brocke et al., 2020). In this study, the researcher iteratively designs 

a solution that is based on prior research that has produced theories, models and 

frameworks to create a solution for ultimately the use of the Activated Classroom 

Teaching pedagogies in the teaching and learning of block-based coding infused with 

Computational Thinking and the PRIMM framework in game design and 

development. Hence, the researcher utilizes gained knowledge to solve problems, 

create change and improve existing solutions. The reasoning behind this is that the 

researcher observes that in many cases when teaching block-based coding alone or via 

game design and development, instructors often place little emphasis on 

Computational Thinking, which is a very important aspect of coding. Moreover, the 

researcher also notes that instructors also lack a strategy or pedagogy when teaching 

using technology which is a tool that appeals to today's students and when used 

effectively can enhance teaching and learning (Blewett, 2017). The researcher thus 
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bases the proposed strategy on the Activated Classroom Teaching pedagogies 

(Blewett, 2017), which are 21st century digital-age teaching strategies, the Let's Talk 

Science Computational Thinking (Let’s Talk Science, 2018), and PRIMM frameworks 

(Sentance & Waite, 2017) in game design and development. In this study, the 

researcher learns these different approaches, thus utilising the knowledge gained from 

these different approaches to solve problems, create change and improve existing 

solutions. 

The researcher further divided the steps in the Design Science Research methodology 

into five steps, these normally range from four to six steps depending on the design 

model chosen (Anggraini & Putra, 2020). In this study, the researcher used the ADDIE 

Design Science Research process to plan and structure both the games and strategy 

used in teaching the students. The stages in the ADDIE are 1) analysis, 2) design, 3) 

development, 4) implementation and 5) evaluation.  

The analysis stage in the ADDIE requires the researcher to analyse a problem for 

which they intend to create or design a solution (Vom Brocke et al., 2020). The main 

goal of a researcher at this stage is to understand the problem as well as the 

participants, at this stage the researcher can also lay out what should be taught and 

how (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020). This stage is followed 

by the design stage where the researcher drafts an overview of an intervention or 

solution. This overview is in many cases based on the literature reviewed, hence 

extensive reading and planning occurs at this stage (Nichols Hess & Greer, 2016; 

Anggraini & Putra, 2020). The main aim of the design stage is to provide a prototype 

that can be communicated easily with relevant stakeholders to show the importance of 

the research to be undertaken. Hence, at this stage the researcher lays out the strategy, 

delivery methods, structure, duration, assessment and feedback that will be integral to 

the research (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020). Thereafter, the 

researcher proceeds to the development stage where the researcher creates the content 

of the course based on the previous two stages (Nichols Hess & Greer, 2016; Anggraini 

& Putra, 2020). At this stage it is important to check for consistency and any possible 

issues that could arise during the intervention (Nichols Hess & Greer, 2016; Anggraini 

& Putra, 2020). If the research passes this stage, the research moves to the 

implementation stage. In the implementation stage, the researcher carries out their 
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intervention (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020) and much 

attention is placed on checking if any issues arise and if there is any need for 

redevelopment, redesign or even reanalysis (Nichols Hess & Greer, 2016; Anggraini 

& Putra, 2020). The last stage in the ADDIE is evaluation where the researcher 

assesses the intervention against the intended goals and standards (Nichols Hess & 

Greer, 2016; Anggraini & Putra, 2020). The main aim of the evaluation stage is to test 

the intervention’s reception and to test the extent to which it was successful. Further 

improvements to an intervention can be proposed at this stage. Table 1.1 shows which 

Activated Classroom Teaching pedagogy will be used with which PRIMM step. 

Linked to the curation pedagogy is the information step, where students will curate, 

collect and share information with each other using technology. This step is not 

included in other PRIMM studies but it forms an important part of students’ learning 

about coding concepts and constructs. Thus, in actuality this strategy should be viewed 

as being partly based on the I-PRIMM.  

Table 1.1: Activated Classroom Teaching pedagogy used with each PRIMM 

step 

ACT - 

PEDAGOGIES 

PRIMM – STEPS LTS COMPUTATIONAL 

THINKING 

Curation Information Information 

Conversation Predict, Run and 

Investigate 

Unplugged and Tinkering 

Correction 

Creation  Modify Remix and Reuse 

Chaos Make Make 

 

1.8.2 Research methods  
In this study the researcher used a mixed methods research approach (Apuke, 2017) as 

opposed to a purely qualitative (Mohajan, 2018; Cropley, 2002) or quantitative 

research approach (Apuke, 2017). In a mixed methods research study, the researcher 

deals with both types of data, namely descriptive (qualitative) and numerical 

(quantitative) (Apuke, 2017). The reason many researchers use a mixed methods 

approach over another approach is due to the power of triangulation which can be used 
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to strengthen research results. With triangulation, one way to strengthen the results is 

by the researcher firstly collecting quantitative data and then following this with the 

collection of qualitative data that are based on questions that seek to further understand 

the quantitative results. As mentioned, in a quantitative research approach the 

researcher deals with numerical data or quantitative data (Apuke, 2017), while in a 

qualitative research approach the researcher works with descriptive data or qualitative 

data (Mohajan, 2018; Cropley, 2002). The large number of anticipated participants in 

this study make it ideal for the study to be a mixed methods research study that has a 

strong leaning towards quantitative research methods so that the researcher is able to 

collect both quantitative data (or widespread views of data) (Apuke, 2017), as well as 

qualitative (or in-depth) data. Therefore, the choice of study to be undertaken by a 

researcher impacts both the breadth and depth of data to be collected. In this study the 

researcher collected both types of data (quantitative and qualitative), with a strong 

focus on the quantitative data collected from a large group of participating students.  

1.8.3 Sampling 
While the research can be conducted in person or using online environments, the 

research participants selected were the University’s students that met the stipulated 

requirements. These participants will be the entire population of third-year 

Intermediate and Foundation Phase students that were registered for EDCM111. The 

sampling chosen was purposive since all of these students (300+) were registered for 

this module. Moreover, the questionnaire (Appendix E) was sent out to all students via 

Google Forms where the students had to indicate at the end of the questionnaire their 

willingness to participate in focus-group interviews. Thereafter, the researcher 

randomly selected no more than 50 students to participate in focus-group interviews 

of no more than 6 students per group resulting in a total of 8 groups. This ensured that 

1) we gathered data that was highly reflective of the entire population and 2) the high 

number of research participants (both from participating in the questionnaires and 

focus-group interviews) enabled the researcher to be able to project the study’s 

findings even to future students, assuming all influential conditions and variables 

remain constant. The recruitment conditions that must be met by the students to be 

considered as participants in this research were 1) university affiliation must be that of 

University of KwaZulu Natal in the Edgewood Campus, 2) the year of study must be 

third year or higher, 3) the phase registered for must be the Intermediate and 
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Foundation Phase and lastly 4) each student must also be registered for the module, 

Introduction to Computer Systems, Data Representation and Coding (EDCM111). At 

the beginning of the semester, an email to all potential participants was sent out. The 

email outlined the module and included details about the study and content to be 

covered during the period of the study. This email also included the ethical clearance 

certificate as well as the permission to conduct the study from the University’s 

Registrar. Before the module to be used for the research study started, students were 

emailed an informed consent to sign and return. While all students were taught the 

content, only those agreeing to participate in the study were considered for 

questionnaires and focus-group interviews.   

1.8.4 Type of study 
The research undertaken used a case study model. A case study purposefully selects 

research participants that will answer the research questions directly (Patnaik & 

Pandey, 2019). The researcher chose to conduct a case study because the research 

environment was a single University and the participants its students.  

1.8.5 Data collection methods 
Data can be collected in various ways, namely through 1) observation, 2) asking 

questions and 3) artefact analysis (Plowright, 2011). In this study, the researcher used 

questions as the only method of data collection. The research tools used for asking 

questions are 1) questionnaires and 2) interviews. Since this study is a mixed methods 

research study, the researcher used both a questionnaire and an interview schedule to 

collect data from the research participants. A link to a Google Forms questionnaire 

was emailed to students to fill in and submit once completed, while the interviews 

were conducted in focus groups using randomly selected students depending on their 

willingness to participate in group interviews. The questionnaires were used for the 

collection of quantitative data and the focus-group interviews for the collection of 

qualitative data. The data collection process began by administering questionnaires, 

followed by holding focus-group interviews. It was anticipated that filling in the 

questionnaires as well as the focus-group interviews would not take students longer 

than 20 minutes to complete. The questionnaires would be captured, and analysed 

using SPSS. It was anticipated that this process would not take longer than one week 

to complete. Immediately thereafter, focus-group interviews would be conducted, after 
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which the transcribing and analysing of the interviews would also take a week. No 

observation or artefact analysis were conducted in this study.  

1.8.6 Data collection tools 
The questionnaire used a five-point Likert scale, divided into the following options: 1. 

strongly disagree, 2. disagree, 3. neutral, 4. agree and 5. strongly agree for students to 

respond to a set of statements. The responses were restricted to these five and students 

were not given the option to provide their own narrative. The researcher collected the 

responses from the questionnaires and collated the data. The researcher then analysed 

the results using both descriptive and inferential statistics. The descriptive statistics 

were used to enable the researcher to obtain a better understanding of the respondents, 

while the inferential statistics enabled the researcher to test the extent to which the 

results are representative of the student population. Therefore, the responses to the 

questionnaire provided the researcher with quantitative data only. However, since it is 

possible to convert numerical data into narrative data, ultimately this is what the 

researcher does as the researcher narratively expound on their findings. The interviews 

on the other hand were partly based on the results from the quantitative results and on 

understanding the students’ views of the ACT pedagogies. The students’ responses 

during the interviews were coded and placed into reflective themes.  

1.8.7 Data analysis  
Table 1.2 outlines how the research questions were addressed. 
 
Table 1.2: How the research questions were addressed 

Research 
Question 

Data Collection Instrument and 
statement/ question number 

Method of analysis 

1 Questionnaire: 1-32 on 72-74 and 33-
71 on 72-74 

Regression analysis 

2 Questionnaire: 1-32 on 72-74 and 33-
71 on 72-74 

Regression analysis  

3 Interview Schedule: All questions Coding and themes 

4 All questions Synthesis of research 
question 1 to 3. 
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1.8.8 Research paradigm 
The research paradigm this study is based on is the interpretivist paradigm. This 

paradigm's ontology disputes the idea of a single reality or truth and views reality as 

experiential and dependent on each individual's experiences (Pervin & Mokhtar, 

2022). Hence, in this research, the researcher interviewed (via a questionnaire and an 

interview schedule) the research participants to get their views and opinions of the 

strategy proposed. Interpretivism's epistemology is predicated on the premise that 

people come to know what they know through personal experiences, and hence 

knowledge is subjective to an individual through that individual's lenses (Pervin & 

Mokhtar, 2022). Thus, in this research, the researcher also aimed to understand each 

respondent's views from their perspective and from what they shared with the 

researcher.  

1.9 Validity and reliability 
Validity or credibility implies accuracy and appropriateness of data collection and data 

analysis. Further, it implies trustworthiness, thoroughness and quality (Golafshani, 

2003). On the other hand, reliability or dependability implies that the procedures used 

to collect data give almost similar findings under constant conditions (Magwa & 

Magwa, 2015). While objectivity refers to whether findings are unbiased and how 

neutral and objective the researcher is (Magwa & Magwa, 2015). Therefore, validity, 

reliability, and objectivity connote the extent to which the research results can be 

accurately interpreted and results generalized to populations and conditions 

(Tichapondwa, 2013). In this study, the researcher made use of a purposively selected 

sample of participants which represented all the members of the population under the 

study which are bound by university and campus, year of study, phase registered for, 

and enrolment into the module, thus increasing the validity, reliability and objectivity 

of this study. 

Furthermore, for the questionnaire, in order to explore the structure of the items in the 

sub-constructs within each construct and validate the proposed scales of items in the 

model, factor analysis with promax rotation is applied to the items in each construct. 

During the process, some items may be dropped either because they do not load 

strongly enough onto any factor or because they cross-load onto multiple factors.  
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The factor extraction is deemed to be successful if the Kaiser-Meyer-Olkin Measure 

of Sampling Adequacy (KMO) exceeds 0.6 and Bartlett’s test of sphericity is 

significant. 

The factor structure that results from EFA is then used as a starting point for 

confirmatory factor analysis (CFA) in which the construct validity (both discriminant 

validity and convergent validity) and reliability are tested. Items that negatively affect 

either reliability or validity may be dropped in order to attain these important statistics. 

An additional statistic to measure reliability – Cronbach’s alpha - will also be 

calculated. An alpha value of at least 0.7 is considered adequate. 

 
1.10 Limitations of the study 
A major concern was that the researcher could not ensure student attendance at large 

lectures, despite encouraging the students to attend all lectures. To overcome this the 

researcher promoted whole-class engagement, learned student names and requested 

them to introduce themselves by name when answering or asking a question. It has 

been found that questionnaire response rates decrease with an increasing number of 

questions (Sandelin, 2022). Therefore, the researcher personally requested the students 

to answer as many questions as possible. To encourage independent responses, 

students were also requested to answer the questionnaire without collaborating with 

each other or discussing responses. 

During group interviews, it is possible for participants to be influenced by the 

responses of their peers and therefore falsify the results to some extent. To overcome 

this, the researcher encouraged the students to be as open as possible while remaining 

true to themselves. 

Due to the large number of students expected to register for the module, it was difficult 

to interview all of them and analyse all of their qualitative data, hence a random sample 

of these students was selected based on availability. 

1.11 Delimitations of the study 
The research is a small-scale study carried out in one university, having to conduct the 

research across many universities would have been the ideal situation so we can see 
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how different students from different universities respond to the strategy proposed. 

This would also allow for the generalisation of the findings to other students in other 

universities, however, this was not explicitly possible since the research was  

conducted on students at only one university in  KwaZulu-Natal. 

The strategy proposed is not an absolute, however a work in progress, therefore, the 

results obtained from the study cannot be guaranteed that they will be positive, or at 

their ultimate best. This is a result of the study being a Design Science Research, which 

in this case is not an action research study, however, the aim is to improve the strategy 

even after this Ph.D. study.  

1.12 Thesis outline 
The remainder of the thesis is structured as follows: Chapter 2 presents the literature 

review, followed by a discussion of the conceptual framework in Chapter 3. Chapter 

4 covers the research methodology, while Chapter 5 focuses on the data analysis. 

Chapter 6 provides a discussion of the findings and Chapter 7 concludes the thesis. 

1.13 Conclusion 
In conclusion, this chapter has outlined the key elements of the study, beginning with 

the background and context in Section 1.2. The focus and purpose of the research were 

presented in Section 1.3, followed by an overview of relevant literature and a 

discussion of the conceptual framework in Sections 1.4 and 1.5, respectively. The 

research objectives and questions were addressed in Sections 1.6 and 1.7, while 

Section 1.8 covered the research design and methodology. Section 1.9 discussed the 

validity of the study's results, and Sections 1.10 and 1.11 covered the limitations and 

delimitations. Finally, Section 1.12 outlined the thesis, and Section 1.13 concluded the 

chapter. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1 Introduction 
According to Bhattacherjee (2012), conducting a review of related literature has three 

main purposes. Firstly, it helps the researcher to become acquainted with the existing 

literature in their field of study. Secondly, it allows the researcher to establish a 

connection with the essential authors, theories, and findings in the field. Lastly, it helps 

the researcher to identify the gap that needs to be filled in the specific area of study 

(Bhattacherjee, 2012). While there is a significant body of literature on the use of 

technology in teaching, there is a dearth of research on the use of technology and 

pedagogy in institutions of higher education that specifically prepare future teachers, 

particularly in the teaching and learning of coding in the South African context. 

The primary objective of this chapter is to conduct a literature review that closely 

relates to the current study. Sections 2.2 and 2.3 delve into the significance of 

technology and pedagogy in teaching prospective coding teachers. In Section 2.4, the 

attitudes and beliefs of prospective teachers concerning the use of technology in 

teaching and learning are discussed. Sections 2.5 and 2.6, concentrate on the 

discussions surrounding Computational Thinking and Scratch programming, 

respectively. Section 2.7 provides a review of the literature on the Activated 

Classroom Methodology. Lastly, Section 2.8 serves as the concluding Section of the 

chapter. 

2.2 Technology in the teaching and learning of prospective coding teachers  
Technology is the development and application of tools, machines, materials and 

processes that assist in solving human problems (Wahab et al., 2012). Although digital 

technology has been present for a long time, its implementation and use in education, 

particularly in the training of future teachers in the South African context, has lagged 

behind. This lack of integration has resulted in the underutilization of the benefits that 

come with the use of technology in education. These benefits include but are not 

limited to increased student engagement, personalized learning, access to a wide range 

of resources, and improved communication between lecturers and prospective 

teachers. Prospective teachers can learn how to use a variety of technological tools and 

platforms to improve their teaching methods by integrating technology into teacher 

training programs, which will make education more engaging, effective and efficient. 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 39 

To improve teaching and learning outcomes and prepare aspiring teachers for the 

challenges of 21st century teaching and learning, technology integration in education, 

often referred to as educational technology, is crucial. 

There are numerous technologies and applications that may be used to train aspiring 

teachers and that provide a variety of material and functions in educational 

environments. Adeoye and Ojo (2014) show the many technology instruments utilized 

in teaching and learning in Figure 2.1. 

 

Figure 2.1: Technological tools used for teaching and learning (Adeoye & 

Ojo, 2014) 

 

The use of productivity tools like word processing, desktop publishing and blogging 

helps users work more effectively (Adeoye & Ojo, 2014). On the other hand, 

networking tools enable information flow across local and international networks, 

enabling students and instructors from various locations to work together and learn 

from one another (Adeoye & Ojo, 2014). Furthermore, storage applications like 

Dropbox and Google Drive offer a safe way to store and share important data (Adeoye 

& Ojo, 2014). For virtual classrooms and teleconferences, communication 

technologies like Skype, presentations and chat are crucial (Adeoye & Ojo, 2014). To 

improve student learning outcomes, these technological tools can be used in a variety 

of teaching and learning settings. It is crucial for lecturers and prospective teachers to 

be knowledgeable about and adequately skilled in the usage of these technologies 
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because they are becoming more and more relevant to teaching and learning 

(Akinnagbe & Baiyeri, 2011). 

2.2.1 Teaching prospective teachers using technology 
In recent years, teacher training institutions have increasingly adopted technology, not 

only as a symbol of progress but also in their day-to-day teaching and learning 

operations to train future teachers (Klenin et al., 2020). While technology was not 

widely accepted for teaching in such institutions in the past, there is now a growing 

willingness to utilize it for educational purposes (Klenin et al., 2020). Although South 

African teacher training institutions still have a long way to go in fully embracing 

technology for teaching, lecturers have made considerable progress in training 

prospective teachers using technology. One argument in this literature review is that 

lecturers should not simply instruct future teachers to use technology without using it 

themselves for teaching and learning. To fully appreciate and understand the benefits 

of technology in their classes, lecturers of prospective teachers should explore the 

different technologies available and incorporate them into their teaching. This will 

hopefully provide prospective teachers with examples that they can incorporate into 

their future teaching. 

Given the above-mentioned points, technology can play an essential role in the 

development of prospective teachers' teaching and learning processes. Incorporating 

technology into teaching can enhance engagement by providing interactive and 

multimedia learning experiences. Lecturers can use existing videos, simulations and 

games to increase engagement with teaching and learning materials, or they can create 

new content for students to interact with using their devices. By using multimedia and 

interactive technologies, lecturers should aim to encourage prospective teachers to 

incorporate such methods into their own teaching practices in the future. 

The use of technology in teacher training institutions can also foster collaboration and 

enhance the learning experiences of prospective teachers (Koehler & Mishra, 2009). 

Lecturers can encourage prospective teachers to use online platforms for group work 

and resource sharing, which promotes collaboration among peers (Laurillard, 2012). 

Although many online platforms used for collaboration and resource sharing are not 

education-focused, research suggests that they can be effectively utilized for 
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educational purposes (Basar et al., 2021). By exposing prospective teachers to these 

technologies, lecturers can demonstrate the potential benefits of using technology in 

education, thus encouraging prospective teachers to also incorporate technology into 

their own teaching practices in the future (Harris & Hofer, 2009). 

2.2.2 Teaching prospective coding teachers using technology 
Despite the abundance of literature on technology's role in preparing prospective 

teachers, in the South African context there is little study on how it can specifically be 

used to teach coding to them. Few prospective teachers of coding are aware of the 

benefits of technology for teaching and learning, even though many of them are tech-

savvy and have grown up in the digital era (Lei, 2009). As many prospective teachers 

still rely on conventional media and teaching methods. During teaching practice 

evaluation, lecturers frequently witness lesson plans and lesson presentations that do 

not make use of technology (Fitriati et. Al, 2023). This can be linked to the fact that 

despite technology being available, the prospective teachers’ lecturers and previous 

teachers used traditional teaching methods. As a result, current and new prospective 

coding teachers frequently adopt the same methodologies, which limits the advantages 

that technology could provide.  

2.2.3 Paradigm shift 
There is thus a need for a paradigm shift in how South African prospective coding 

teachers are taught and trained to teach, especially when using technology for teaching 

and learning purposes. Prospective coding teachers should receive more training on 

how to teach in learner-centred classroom environments and less on how to teach in 

teacher-centred environments. In teacher-centred classroom environments, the teacher 

is viewed as the sole source of knowledge, mainly using traditional teaching methods 

and resources (Wright, 2011). On the other hand, learner-centred classrooms view 

teachers as guides to knowledge, with a focus on the student and their learning, which 

can be facilitated by technology (Tzenios, 2022). In such environments, knowledge 

exists outside of humans and is instead made possible using technology, where a 

pertinent requirement is for students to know how to use technology to find 

information. Table 2.1 provides a comparison of teacher-centred vs. learner-centred 

teaching environments. 
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teaching pedagogy is needed (Blewett, 2017). In computer science education, there 

has been a long-standing debate about the most effective pedagogy for teaching 

programming (Belmar, 2022). Research suggests that the use of technology can 

enhance the effectiveness of teaching, especially when coupled with a pedagogy of 

teaching that utilizes technology (La Fleur & Dlamini, 2022). This introduces us to the 

concept of technological pedagogy.  

To understand and describe the concept of technological pedagogy we ought to first 

describe pedagogy and technology separately. It is known that pedagogy refers to the 

strategies that educators use to teach students (Shah, 2021), while technology was 

defined as the development and application of tools, machines, materials and processes 

that assist in solving human problems (Wahab et al., 2012). Therefore, technological 

pedagogy can be defined as the integration of technology into teaching practices to 

enhance student learning outcomes and teacher effectiveness (Mishra & Koehler, 

2006). It is imperative for each and every prospective coding teacher to have 

technological pedagogy, so they know not only how to use technology, but also know 

how to use it effectively for teaching and learning purposes, which is partly what is 

argued for in this study. 

Recently, there has also been growing interest in the development and use of 21st 

century teaching pedagogies that promote participation, productivity and personalized 

activities to train prospective teachers (AbdulRab, 2023). These pedagogies prioritize 

prospective teachers' abilities and achievements over what and how much content their 

lecturers can cover. As a result, 21st century teaching pedagogies facilitate relevant 

teaching that aligns with prospective teachers' social contexts, often through 

meaningful projects that require problem-solving and supported by powerful teaching 

strategies while promoting the use of technology in educationally relevant ways 

(Gyawali & Mehndroo, 2023). Some examples of 21st century teaching pedagogies 

that relate closely to this study by utilizing technology include gaming, collaborative 

learning, flipped classroom, and visual, audio and kinaesthetic (VAK) learning. 

Below, is an exploration of these pedagogies in more detail. 
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2.3.1 Gaming 
Gaming is a popular strategy in literature that has been used to introduce novices to 

coding through games (Rose et al., 2018; Xu et al., 2019; Vahldick et al., 2020). In 

many cases, students have created and defined game rules through spoken language. 

In this study, the researcher aims to teach prospective teachers game design and 

development through block-based coding, believing that they will learn coding more 

effectively by designing, creating and playing their own games, which they enjoy 

doing. To create these games, the prospective teachers will use the Scratch program. 

The immediacy with which Scratch programs run is expected to encourage the 

prospective teachers to work towards complete and functional solutions, as they test 

and improve their programs. The hope is that this approach will motivate the 

prospective teachers to continue learning coding and not give up easily. 

However, gaming, especially on the Scratch platform can create the misconception 

that coding is solely about moving objects on a screen and producing sounds, which 

can easily be adopted by novice programmers (Brennan & Resnick, 2012). This is also 

seen when the youth is playing games that are not guided by strict rules. This may lead 

to the false belief that coding is solely about gaming and playing. To counter this, the 

researcher aims to teach coding through game design and development that promotes 

Computational Thinking and problem-solving skills. The study focuses on cultivating 

these skills through gaming, with the hope that prospective teachers will apply similar 

methods when they become teachers and pass these skills on to their learners. While 

playing games and manipulating objects on the screen can be a by-product of game 

design, the primary focus would be on developing problem-solving and Computational 

Thinking skills. 

2.3.2 Pair programming 
Another popular strategy among coding lecturers is pair programming, which falls 

within the category of collaborative learning (Laal & Laal, 2011). Pair programming 

involves two programmers working together to solve a programming task (Lui et al., 

2010; Faja, 2014). These programmers can be experts or novices, and there are three 

possible combinations for pairing them: 1) expert and expert, 2) expert and novice, 

and 3) novice and novice (Wray, 2010). For novices, the most desirable combination 

is to work and learn from an expert. When paired with an expert, the novice 
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programmer’s learning outcomes and thus grades can improve. However, it may not 

always be possible to pair a novice with an expert. Therefore, it is common to find 

novices paired with other novices during pair programming (Wray, 2010). For this 

study, it is expected that none of the prospective teachers have any programming 

experience in university, and very few, if any, had programming experience in high 

school. 

The research participants of this study are thus programming novices, as they have 

little to no programming experience. For such individuals, research has shown that 

pair programming can help improve their problem-solving skills since it requires 

students to collaborate and communicate effectively when solving programs (Mikum 

et al., 2014). In fact, students who work in pairs on programming tasks demonstrate 

better problem-solving skills than those who work alone (Mikum et al., 2014). 

Moreover, programming novices can easily get frustrated with the learning curve and 

problem-solving aspect of programming, especially when working alone. However, 

students working in pairs tend to report increased problem-solving confidence and less 

frustration with programming tasks and related materials. This is attributed to the 

support that pair programming provides, compared to students working individually 

without a supportive partner. 

Pair programming can be enhanced through the use of different setups that cater to the 

students' needs and levels of expertise. These setups can include unstructured pairing, 

driver-navigator, backseat-navigator, tour guide, and ping-pong pairing (Wray, 2010). 

In unstructured pairing, students randomly switch roles between typer and problem 

solver in a pair, whereas in a driver-navigator setup, each student is either the typer or 

the problem solver, and their roles do not change (Wray, 2010). Backseat-navigator 

pairing is a setup in which one student provides directions and suggestions to the other 

student, who does most of the coding. In the tour guide setup, both students switch 

roles frequently, with one prospective teacher explaining the code and problem-

solving strategies as they go along (Wray, 2010). Finally, ping-pong pairing involves 

both prospective teachers taking turns writing code and testing it, with each person 

taking over from the other as needed (Wray, 2010). 
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The most common setup for pair programming is unstructured pairing, where the 

programmers work side-by-side on solving a programming task, and their roles 

intertwine between typer, reader or guide, and problem-solver (Wray, 2010; Faja, 

2014). However, it is essential for each partner to experience both sides of the pair, 

regardless of the chosen setup, to improve their programming and problem-solving 

skills. While pair programming can be used with or without technology, lecturers are 

called upon to encourage prospective teachers to use technology when using pair 

programming as a pedagogy of teaching.  

Furthermore, since pair programming relies on social interaction and peer discussion 

to encourage sharing of ideas, its success depends on the ability of the two prospective 

teachers to work together effectively (Faja, 2014). In this study, the researcher 

proposes to use the Activated Classroom Teaching (ACT) methodology pedagogies to 

introduce prospective teachers to coding. The ACT methodology consists of five 

pedagogies, namely: curation, conversation, correction, creation and chaos (Blewett, 

2017). The researcher can incorporate pair programming into the conversation 

pedagogy, where two students converse about coding topics using technology. In 

addition, the researcher can use the correction pedagogy by setting up Zoom sessions 

where one student shares their screen and the other makes corrections to a program. 

Another approach is to encourage pairs of students to make games using Scratch, 

aligning with the creation and chaos pedagogies of the ACT methodology. Although 

the proposed strategy is not limited to pair programming, the strategy proposed can be 

used effectively in both single and pair programming setups. The researcher also 

encourages interaction among prospective teachers to be as individuals, pairs or larger 

groups when implementing this strategy underpinned by the use of technology. 

2.3.3 Flipped classroom 
The flipped classroom (Schmidt & Ralph, 2016) has gained popularity as a teaching 

pedagogy in recent years. In this approach, students do at school what they would 

normally do at home, and vice versa. Thus, students watch recorded lectures and study 

materials at home, while in class they work on activities that would traditionally be 

assigned as homework, but now under the guidance and supervision of the teacher. 

The benefits of this approach are numerous, including: 1) deeper understanding of 

knowledge, 2) development of independent learning skills, 3) reduced time for 
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introducing new topics and 4) the ability of teachers to create more engaging lessons 

that promote student interest and interaction with the content. 

Recently, researchers have explored an extension of the flipped classroom known as 

"flipping the flipped classroom" (Zainuddin & Halili, 2016). In this approach, the 

traditional flipped classroom practices remain in place, but with the added expectation 

that students will share what they have learned with their peers by teaching them, while 

the teacher takes on the role of a student (Zainuddin & Halili, 2016). This method 

encourages the students to think more critically about the material, as research 

indicates that when students know that they must present content to their peers, they 

tend to do more research and expand their knowledge. This method is very beneficial 

for prospective coding teachers as it helps train them early in their teaching 

development to teach, as well as to equip them with content and a technologically 

relevant teaching pedagogy. 

This study will examine various elements of the flipped classroom, such as assigning 

prospective teachers with activities they would have done at home to be completed in 

class, these activities would be pedagogically underpinned by technology. The 

technology used would be technology that encourages student engagement and 

collaboration through the pedagogies of the ACT methodology (Blewett, 2017). 

Moreover, the ACT methodology pedagogies are quite flexible, allowing students to 

work on activities at home or in the classroom, and to interact with teaching and 

learning materials at home or by attending lectures on campus. While it is noted that 

both methods have proven effective for teaching, the use of the ACT methodology in 

this study does not limit the setting for activities and lectures as is the case with the 

flipped classroom. 

2.3.4 VAK learning 
VAK (visual, audio and kinaesthetic) learning encourages teachers to understand 

students' needs and identify the conditions under which they excel when learning ( 

Sreenindhi & Tay, 2017). Teachers using VAK learning will typically group students 

into three categories: visual, audio and kinaesthetic students (Sreenindhi & Tay, 2017). 

Visualization, such as simulation or animation of content, is often employed to 

introduce novices to programming and to make the material more engaging (Price & 
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Price-Mohr, 2018). Using simulations, lecturers can demonstrate the main behaviours 

of algorithms and clarify concepts to avoid misconceptions among students. The idea 

is that visualizing algorithms can facilitate prospective teachers' understanding and 

help them convert concepts into code (Gillern  & Robert, 2017). To this end, visually 

appealing graphics are commonly used in these visualizations (Gillern & Robert, 2017; 

Price & Price-Mohr, 2018). The thinking is that since attractive graphics can sustain 

students’ focus and interest and improve their comprehension of programming 

content, the same can be said for the prospective teachers. In this study, while visually 

appealing graphics are not a core component of Computational Thinking and problem 

solving, they will be a secondary by-product of game development and coding. The 

vast majority of studies using VAK focused on students in primary and high school 

and not prospective teachers at the university level. There is therefore a gap in the 

literature, which this research will contribute to filling. 

In other cases, students are required to create their own visualizations of algorithms 

and code as they learn programming (Gillern & Robert, 2017). They can use drawings 

or digital art to make these depictions. The idea is that, instead of relying on the lecturer 

to provide visuals, it is better for prospective teachers to produce their own, as it can 

enhance their understanding of programming. While visualization and simulation of 

algorithms are useful teaching tools, the researcher does not plan to rely on 

aesthetically appealing visuals to teach coding, since aesthetics do not play a 

significant role in teaching coding and Computational Thinking (Law, 2020). Even 

with the games the researcher intends to use to teach block-based coding, aesthetics 

will not be a primary consideration in game design; they will only be a by-product of 

game development, with Computational Thinking being the primary focus. The 

researcher hopes that by incorporating aesthetically appealing graphics into their 

games, the prospective teachers will see the value in using such graphics when 

teaching young learners in the future as visually appealing graphics are enticing to 

young learners (Gillern & Robert, 2017). 

Storytelling and role-play are effective methods of teaching coding to students who 

learn best through audio and kinesthetic means (Burke & Kafai, 2010). In storytelling, 

students listen to a story and then convert it into code (Resnick & Silverman, 2005). 

In role-playing, students act out different roles to immerse themselves in the 
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interaction between the different pieces of code in the program (Burke & Kafai, 2010). 

Role-play can be based on a story that students listened to. The idea is that students 

can easily assimilate their role-playing and storytelling to their code (Price & Price-

Mohr, 2018). However, this strategy is encouraged more with younger students and 

less with more mature students because interest in role-playing and storytelling 

decreases with age when teaching coding (O’Byrne et. Al, 2018.; Gillespie, 2022). 

One drawback of using storytelling and role-play to introduce coding is that these 

methods can encourage students to focus more on the graphics, text and sounds used 

to tell the story, than applying Computational Thinking skills to code programs using 

programming concepts and constructs. While these strategies may not be 

recommended for mature students, the researcher will use them when necessary to 

clarify coding concepts and constructs to the prospective coding teachers. The hope is 

that these prospective teachers will in turn use similar or improved strategies when 

they become coding teachers themselves. 

2.3.5 PRIMM framework 
An additional pedagogical approach closely linked to ACT pedagogies and proving 

effective is the PRIMM framework (Sentance & Waite, 2017). Developed by Sentance 

and Waite (2017), the PRIMM framework offers a set of strategies that educators can 

employ to guide their students through coding instruction. These strategies encompass 

five key steps: 1) prediction, 2) running the code, 3) investigation, 4) modification and 

5) make (Sentance & Waite, 2017). Originally designed for text-based programming 

languages, the PRIMM framework's use extends beyond this and can be easily adapted 

to teaching block-based coding through game development (Law, 2020). The surging 

popularity of the PRIMM framework stems from its robust emphasis on nurturing 

Computational Thinking processes. A brief discussion of the PRIMM framework is 

presented below.  

The first step in the PRIMM framework is the ‘Predict’ strategy, which prompts 

students to forecast the outcomes of a given program. This program might be presented 

as an algorithm, a flowchart or even a game scripted in Scratch. Engaging in predictive 

exercises compels students to undertake cognitive processes that bolster their abilities 
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through visualization - an essential skill for budding programmers as they navigate 

coding.  

The next step in the PRIMM framework is ‘Run’, when students execute or run their 

programmed code. This action serves a threefold purpose: 1) validating their earlier 

prognostications about the program's behaviour, 2) comprehending its operational 

mechanisms and 3) assessing the outcomes generated post-execution (Sentance & 

Waite, 2017). Consequently, students engage in a comparative analysis between their 

initial predictions and the program's actual output and behaviour. This collaborative 

process among peers cultivates a sense of cooperation and communication, aligning 

well with the conversation pedagogy that is being employed. 

The synergy between the predict and run steps, seamlessly aligns with ACT 

pedagogies to foster Computational Thinking, thus serving as a catalyst for students to 

engage in paper-based or mental program tracing. This process entails envisaging the 

program's step-by-step progression and anticipating the corresponding outcomes, as 

expounded by Sentance et al. (2019a). This could manifest as a hypothetical input, 

which the student navigates mentally through the program's logical flow using a 

design-oriented approach, culminating in the projected outcome. In effect, this 

exercise acts as a cognitive workout, honing the students' thinking faculties (Sentance 

& Waite, 2017; Sentance et al., 2019a ). 

The third step in the PRIMM Framework is ‘Investigate’, where students rigorously 

assess the program's functionality through diverse inputs. By subjecting the program 

to varying inputs and executing them, students can ascertain the program’s alignment 

with its anticipated outcomes (Sentance & Waite, 2017). Equally vital to this 

investigative process is the inclusion of extreme and out-of-range data, encompassing 

inputs the program is not inherently designed to handle. This practice serves as a litmus 

test, encouraging students to scrutinize the program's behaviour. The ensuing results 

trigger collaborative discussions among students. In instances where the program 

yields unexpected results, these discussions are centred around dissecting the 

underlying reasons for such outcomes and brainstorming potential resolutions. This 

conversational exchange facilitates a collective effort to rectify issues and ensure the 

program operates as intended, effectively applying corrective measures. 
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The ‘Investigate’ step, which synergizes with the conversation and correction 

pedagogies of the ACT methodology, serves to bolster Computational Thinking by 

prompting students to dissect pre-existing programs and dissect their functioning 

(Sentance et al., 2019b). Within this strategy, paramount importance lies in 

comprehending the distinct code components and elucidating their interplay (Sentance 

et al., 2019b). 

The fourth step in the PRIMM framework is ‘Modify’, directing students to refine 

given programs to achieve specific operational outcomes (Sentance & Waite, 2017). 

These adjusted code blocks can be subsequently extrapolated for use in distinct yet 

analogous programs (Sentance & Waite, 2017). This iterative process of refining and 

then transferring modifications cultivates the students' proficiency in applying the 

acquired knowledge and skills. The ‘Modify’ step prompts students to fine-tune a code 

segment and observe the ensuing impact on the program's behaviour (Sentance et al., 

2019a). Ultimately, this equips them for the most intellectually challenging phase, 

‘Make’. 

The Make strategy within the PRIMM framework centres on students crafting entirely 

novel programs that integrate diverse knowledge gleaned from various learning 

sources into a cohesive whole (Sentance & Waite, 2017). This approach can be likened 

to the chaos pedagogy in the ACT methodology, wherein students develop games by 

synthesizing vast amounts of information. This process demands them to sift through 

and amalgamate knowledge from disparate resources, resulting in a functional 

program (Sentance & Waite, 2017).  

While the ‘Make’ strategy, akin to the chaos pedagogy of the ACT methodology, 

entails students crafting programs from the ground up to demonstrate their knowledge 

and comprehension (Sentance et al., 2019a). In this study, the researcher synthesizes 

insights from these diverse teaching pedagogies, culminating in a proposed 

intervention that introduces coding through game design and development, with a keen 

emphasis on nurturing Computational Thinking. Ultimately, the aim of this research 

is to showcase how the ACT methodology can effectively introduce students to block-

based coding through game development, gauging both their retrospective acceptance 

of the strategy and their prospective acceptance of the intervention. To the best of the 
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researcher's knowledge, this contribution remains relatively unexplored in the realm 

of computer science education. 

2.4 Prospective coding teachers’ attitudes and beliefs 

2.4.1 Prospective teachers’ attitudes and beliefs towards technology in education 
Recent research has shed light on prospective teachers' attitudes towards the use of 

technology in education (Nikou, 2024). While some studies have suggested that 

prospective teachers may have negative attitudes towards technology for teaching 

purposes (Akturk et al., 2015), an overwhelming majority of the literature suggests 

that prospective teachers have positive attitudes and beliefs towards the use of 

technology for learning (Ray et al., 2023). The difference lies in how prospective 

teachers will use technology for learning versus how they will use it for their teaching 

(Nikou, 2024). In fact, many prospective teachers view technology as an essential tool 

for enhancing student learning and engagement (Ray et al., 2023). This positive 

attitude towards technology is important because research has shown that when 

teachers have and demonstrate positive attitudes towards technology in education, it 

can have a positive impact on their students' academic achievement and engagement 

(Ray et al., 2023). The hope is that prospective teachers build and maintain positive 

attitudes towards the use of technology in education right into their professional 

careers.  

In line with the above, it is thus crucial for lecturers to encourage positive attitudes 

towards technology among prospective teachers and to provide them with the 

necessary training to effectively integrate technology into their teaching practices. By 

doing so, they can empower future teachers to use technology to create engaging and 

effective learning experiences for their students. It is also important for lecturers to 

model the use of technology in their own teaching, as this can help to further reinforce 

the benefits and importance of technology in education to prospective teachers 

(Machaba & Bedada, 2022). Therefore, cultivating positive attitudes towards 

technology in education amongst prospective teachers is essential for promoting the 

effective use of technology in classrooms thus ensuring that these prospective teachers 

are equipped with the necessary skills that they need to thrive in the 21st century 

classroom (Machaba & Bedada, 2022). 
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2.4.2 Coding prospective teachers’ attitudes and beliefs towards technology in 
education 
While much of the literature on the attitudes prospective teachers have towards 

technology use in education focuses on a generic mix of prospective teachers’ 

attitudes, it is important to consider the unique perspective of coding prospective 

teachers as well. Coding teachers may use technology to teach programming languages 

and Computational Thinking and may also leverage technology to facilitate project-

based learning and collaboration among students. Two pertinent questions in this 

regard arise. Firstly, what are the attitudes of coding prospective teachers towards the 

use of technology in teaching and learning? And secondly, what are the best predictors 

of the use of technology for prospective teachers when teaching coding? This study 

seeks to sheds some light on these issues. 

It is essential to consider the attitudes of prospective coding teachers towards the use 

of technology in teaching and learning, as these attitudes can vary depending on their 

majors and seniority (Serin & Bozdağ, 2020). Currently, not all prospective coding 

teachers are computer science education majors and research has shown that 

prospective teachers with positive attitudes towards technology in education are more 

likely to use technology in their teaching (Davidovitch & Yavich, 2021). The 

consensus is that the use of technology will make the teaching and learning process 

more manageable for these prospective teachers. It is thus important for teacher 

training education programmes to provide subject-specific technology training that is 

tailored to the unique needs and goals of each major. By doing so, teacher education 

programmes can help foster positive attitudes towards technology among prospective 

teachers and equip them with the skills they need to effectively integrate technology 

into their teaching practices.  

2.4.3 Predictors of technology use by prospective teachers 
Some research has shown that attitudes towards technology in education differ based 

on gender and age (Colley & Comber, 2003). Male prospective teachers tend to rate 

technology more positively than their female counterparts, and younger users are more 

likely to use technology than older ones (Colley & Comber, 2003). In this study, all 

participants are in the same age group, therefore age is not a contributing factor. Other 

research is inconclusive as to whether gender differences do really play a role in 
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prospective teachers’ attitudes towards the use of technology in education (Cai et al., 

2016). However, we cannot completely ignore these factors and others as contributing 

towards the use and non-use of technology by prospective teachers for teaching and 

learning purposes. 

It is thus worth noting that during teaching practicals, prospective teachers underuse 

technology for educationally effective teaching, compared to their use of technology 

for their own learning and generic administration purposes. This can be attributed to 

their attitudes and beliefs about technology. Specifically, prospective teachers' beliefs 

about technology use in education, such as their perceived ease of use and usefulness, 

can affect their willingness to incorporate technology into their teaching (Luik & 

Taimalu, 2021). For example, if a prospective teacher finds coding in a particular 

language or using a specific environment difficult, they may avoid using that 

technology altogether. Similarly, if a prospective teacher does not see the value of a 

particular planning tool in a technological device, they may not use it. Therefore, 

perceived ease of use and usefulness can be used to help predict the future use of 

technology by prospective teachers (Luik & Taimalu, 2021). Various other factors play 

a crucial role in predicting future technology use. By understanding the factors that 

affect prospective teachers' attitudes toward technology, policymakers and curriculum 

designers can better design curricula that encourage and enhance the use of technology 

in educationally effective ways. In Sections 2.4.3.1 to 2.4.3.5 the researcher discusses 

specific theories of technology adoption and how each theory predicts technology use 

and or non-use. 

2.4.3.1 Technology Acceptance Model 
The Technology Acceptance Model (TAM), developed by Davis (1989), is one of the 

most influential models in information systems (IS) research. This model seeks to 

explain user acceptance of technology by focusing on two main determinants: 

perceived usefulness (PU) and perceived ease of use (PEOU). PU is defined as "the 

degree to which a person believes that using a particular system would enhance their 

job performance," while PEOU refers to "the degree to which a person believes that 

using a system would be free of effort" (Davis, 1989: 320). These two factors directly 

influence an individual's attitude toward using the technology, which in turn affects 

their behavioural intention (BI) to use the system, ultimately predicting actual usage. 
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Several empirical studies have validated TAM across different technologies and 

settings, cementing its reputation as a robust model for predicting technology adoption 

(Venkatesh & Davis, 2000; King & He, 2006). TAM has been extended multiple times 

to include additional constructs such as social influence, experience and output quality. 

For instance, Venkatesh and Davis (2000) proposed TAM2, which introduced 

subjective norms and image as important variables in mandatory usage settings. Later, 

Venkatesh and Bala (2008) introduced TAM3, incorporating both cognitive 

instrumental processes and social influences to offer a more comprehensive 

framework for understanding technology acceptance. 

2.4.3.2 Theory of Planed behaviour 
The Theory of Planned Behaviour (TPB), introduced by Ajzen (1991), is an extension 

of the Theory of Reasoned Action (TRA). TPB adds a third factor: perceived 

behavioural control (PBC), to TRA’s original components, which are attitudes, 

behaviour and subjective norms. The model posits that behavioural intentions (BI) are 

a function of these three factors: (1) an individual's attitude towards the behaviour 

(favourable or unfavourable evaluation), (2) subjective norms (perceived social 

pressure to perform or not perform the behaviour) and (3) perceived behavioural 

control (the perceived ease or difficulty with which one performs the behaviour, 

reflects on past experience and anticipates obstacles) (Ajzen, 1991). 

TPB has been widely applied to predict human behaviour in a variety of domains, 

including technology adoption. For instance, Mathieson (1991) compared TAM and 

TPB in the context of technology acceptance and found that TPB provides a more 

comprehensive view of technology adoption because it incorporates perceived 

behavioural control. In addition, empirical studies suggest that TPB is effective in 

explaining behaviour that requires conscious control, such as online purchasing and 

system adoption (Pavlou & Fygenson, 2006; Taylor & Todd, 1995). 

2.4.3.3 Decomposed TPB 
The Decomposed Theory of Planned behaviour (DTPB) was developed by Taylor and 

Todd (1995) to address some of the limitations of TPB by decomposing its core 

constructs: attitude, subjective norms and perceived behavioural control, into more 

specific belief structures. For example, attitude is decomposed into three belief 
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components: perceived usefulness, perceived ease of use and compatibility. Similarly, 

subjective norms are decomposed into peer influence and superior influence, while 

perceived behavioural control is divided into self-efficacy and facilitating conditions 

(Taylor & Todd, 1995). 

DTPB has been widely used in IS research to explain technology adoption behaviour. 

By breaking down the constructs into more manageable elements, researchers gain a 

more detailed understanding of what influences users' technology adoption decisions 

(Shih & Fang, 2004). This allows for the identification of specific interventions to 

increase adoption rates by addressing the individual belief components that contribute 

to behavioural intentions. 

Empirical evidence suggests that DTPB provides better explanatory power than TPB 

or TAM alone, especially when the behaviour in question involves complex decision-

making processes (Shih & Fang, 2004; Wu & Chen, 2005). However, the increased 

complexity of the model can also be a limitation, as it requires more comprehensive 

data collection and analysis. 

2.4.3.4 Unified Theory of Acceptance and Use of technology 
The Unified Theory of Acceptance and Use of Technology (UTAUT) was developed 

by Venkatesh et al. (2003) to consolidate previous models of technology acceptance, 

including TAM, TPB and others. UTAUT identifies four key determinants of 

technology use: (1) performance expectancy (the degree to which an individual 

believes that using the system will help them achieve gains in job performance), (2) 

effort expectancy (the ease associated with using the system), (3) social influence (the 

degree to which individuals perceive that important others believe they should use the 

new system) and (4) facilitating conditions (the degree to which an individual believes 

that an organizational and technical infrastructure exists to support the use of the 

system) (Venkatesh et al., 2003). 

UTAUT also includes four moderating variables: gender, age, experience and 

voluntariness of use. These moderators help explain differences in technology 

adoption across different groups and contexts. UTAUT has been widely adopted in IS 

research due to its capacity to explain up to 70%, significantly higher than earlier 
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models, of the variance in behavioural intention to use technology (Venkatesh et al., 

2003). 

2.4.3.5 Extended UTAUT 
In 2012, Venkatesh et al. extended the UTAUT model to UTAUT2, adapting the 

model to consumer technology use contexts. The extended model added three new 

constructs to the original UTAUT framework: (1) hedonic motivation (the enjoyment 

or pleasure derived from using the technology), (2) price value (the trade-off between 

the benefits of using the technology and the monetary cost) and (3) habit (the extent to 

which people tend to perform behaviours automatically due to learning) (Venkatesh et 

al., 2012).  

UTAUT2 has been found to enable better analysis in voluntary and consumer contexts, 

where factors like enjoyment, habit and cost are important considerations (Venkatesh 

et al., 2012). Empirical studies have validated the model in various settings, including 

mobile technology, online learning platforms and e-commerce (Escobar-Rodríguez & 

Carvajal-Trujillo, 2014; Baptista & Oliveira, 2015). 

2.5 Computational Thinking 
The Computational Thinking Framework (Let’s Talk Science, 2018) is an attempt to 

provide a wholistic description of Computational Thinking. It is based on research 

conducted by organizations based both in the United Kingdom and the United States 

of America which attempted to answer the longstanding questions: 1) What is 

Computational Thinking? and 2) How can Computational Thinking be taught? These 

researchers found that in many cases, instead of explicitly defining Computational 

Thinking, references describe Computational Thinking in terms of what students must 

know and do to develop Computational Thinking (Let’s Talk Science, 2018). 

Sometimes the learning outcomes are conceptual (e.g., the concept of algorithms) and 

sometimes the learning outcomes are skills-based (e.g., algorithmic thinking), 

however they could not reach an encompassing definition (Let’s Talk Science, 2018).  

In relation to how Computational Thinking can be taught, the researchers then 

proposed a framework to teach Computational Thinking and named it the Let’s Talk 

Science Computational Thinking Framework. This framework proposed the following 
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strategies for introducing students to Computational Thinking; 1) unplugged, 2) 

tinkering, 3) remix & re-use and 4) make. When instructors introduce their students to 

Computational Thinking the framework suggests that they guide their students through 

each of these strategies.  

Briefly, the unplugged approach encourages students to design and plan their 

solutions, this can be in the form of IPO and flowcharts, pseudocode and algorithms 

as well as trace tables. Unplugged refers to laying the design out on paper before 

commencing coding, however, with recent improvements in technology, this 

preparation can be carried out using a computer. Tinkering refers to slightly changing 

a small piece of code and observing how the code behaves as a result of that change 

(Let’s Talk Science, 2018). Remix & re-use refers to learning from a piece of existing 

code as it is used in a certain program and then taking that small piece of code, 

changing it, and then incorporating it into a different program (Let’s Talk Science, 

2018). The make approach relates to encouraging students to make programs on their 

own from scratch (Let’s Talk Science, 2018). In this study, the researcher incorporates 

these approaches when introducing students to coding in order to help train students' 

Computational Thinking skills. 

While the Computational Thinking Framework (Let’s Talk Science, 2018) was 

developed by researchers from the USA and UK, for this study, the researcher 

combined the ACT pedagogies, which were developed by a South African professor, 

with the Computational Thinking Framework to try to find the most effective way of 

introducing learners to coding. The opportunities possible by this linkage can be very 

inspiring. Below the researcher discusses the different views of Computational 

Thinking that every coding student ought to learn, namely: 1) problem decomposition, 

2) pattern recognition and abstraction, 3) algorithmic design, 4) automation and 

parallelisation and 5) debugging and problem simulation. 

2.5.1 Types of Computational Thinking 
2.5.1.1 Problem decomposition 
The breaking down of problems into smaller, more manageable parts or tasks is 

referred to as problem decomposition (Kwon & Cheon, 2019). This is a very important 

skill to learn for every programmer, especially prospective teachers since they need to 
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know how to decompose problems on their own and devise solutions to those 

problems. However, they also need to be able to know how to decompose, evaluate 

and understand students’ solutions so they know with which concepts their students 

are struggling and how to clarify those concepts to their students. Problem 

decomposition is of utmost importance to prospective teachers as it gives them the 

ability to discuss solutions with their peers, which ultimately trains them for their 

future careers when they are decomposing, solving and discussing problems with their 

students.  

Research has shown that, often in the early stages of programming, students are able 

to correctly decompose and solve problems. However, once problems start to become 

more complex, students tend to struggle to decompose problems so they are able to 

design and code correctly working programs (Kwon & Cheon, 2019). To assist 

students to decompose problems, they should repeatedly read problem statements until 

they understand them correctly. Students can also use algorithms, pseudocodes, a 

decomposition or input-output chart, or a flowchart that uses visual representation of 

processes for a program (Kwon & Cheon, 2019).  

However, just as being able to decompose problems into smaller parts and then 

creating solutions to those problems is an important aspect to teaching, how 

prospective teachers are trained to evaluate decomposition of programs by their 

students is also a very important aspect. When evaluating decomposition of programs, 

teachers can use Dr. Scratch which is a program that evaluates the complexity of code 

formulation in a program. Alternatively, they can set rubrics that specify exactly which 

aspects they intend to evaluate and how much they rate each aspect. While, in this 

study the researcher did not necessarily teach prospective teachers how to evaluate 

programs for decomposition, it was a by-product of the study as the prospective 

teachers had to discuss, correct, modify and create games as they collaborated with 

their peers. 

2.5.1.2 Pattern recognition and abstraction 
Pattern recognition and abstraction entails being able to identify and analyse patterns, 

trends or regularities within data or information and creating generalized models or 

representations (Acosta et al., 2023). Abstraction focuses on the prospective teacher’s 
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ability to visualize and depict the essential details of a problem and its solution, while 

at the same time disregarding irrelevant information, to develop generalized models or 

representations of a problem (Waite et al., 2018). Once prospective teachers can 

properly abstract problems and their solutions, they should be able to visualise that 

problems that may seem different can be solved in the same way, thus abstraction can 

support pattern recognition within similar and different contexts. This then enables 

prospective teachers to be able to apply their knowledge and skills of programming in 

different contexts, irrespective of the problem at hand. 

There is a consensus that abstraction goes together with visualization, where 

visualization is the ability of a programmer to visualize through mental conceptions 

Computational Thinking abstractions (Wing, 2006). When students have proper and 

clear visualisations they can better program and understand complex coding better. In 

cases where students have weak mental/ cognitive abstractions, instructors can support 

them by using video representations of algorithms (that are moving) or through more 

concrete representations that are static.  

2.5.1.3 Algorithmic design and thinking 
The development of step-by-step instructions to solve problems in a systematic and 

efficient manner is referred to as algorithm design (Kahneman, 2011). This entails 

approaching problems with a computational mindset, emphasizing logical reasoning 

and procedural problem-solving techniques (Kahneman, 2011). At its simplest form 

algorithm design can be in the form of pseudocode, input-output charts as well as 

flowcharts. In the early phases of students learning to program, it is imperative that 

they are taught algorithmic design and thinking, so that not only are they able to design 

algorithms but they are able to interpret them. For prospective teachers, this forms a 

strong basis for them since they should know how to design algorithms on their own, 

as well as to be able to interpret algorithms designed by fellow students and their own 

students in the future so they are able to correct them, if necessary. 

Research has shown that students who show a strong algorithm design base are able 

to code better-structured programs (Dagdilelis et al., 2004). Research has also shown 

that while students are able to design algorithms and code programs for simple and 

isolated topics, they tend to struggle when programs require them to use different 
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concepts in a complex program (Islam et al., 2019). Therefore, while it is important 

for students to know and understand how concepts function, it is more important for 

them to be taught how concepts can be combined to solve problems. This results in far 

richer learning as opposed to isolated knowledge of programming concepts and 

constructs. In this study, while the researcher taught the prospective teachers the use 

of individual concepts in programming, the researcher also taught how to combine 

these concepts to create working and efficient programs. 

2.5.1.4 Automation and parallelization 
The automation and parallelization of programming tasks are crucial considerations in 

modern educational environments, especially when employing tools like Scratch, 

which are designed for novice programmers. The Scratch Integrated Development 

Environment (IDE) is primarily block-based and was developed by the Lifelong 

Kindergarten Group at MIT Media Lab to introduce coding in a simplified, user-

friendly manner (Resnick et al., 2009). While Scratch is commonly used in early 

education to teach programming concepts, researchers have begun exploring ways to 

optimize its use, particularly through the automation and parallelization of tasks, to 

enhance learners’ experiences and expand capabilities for advanced users. 

Parallelization refers to giving instructions to a computer that are executed in a 

synchronous manner (Akl, 1997). In the context of Scratch, where tasks and sprites 

(characters) can operate concurrently through event-driven programming, 

parallelization is already built into the environment to some extent. Scratch allows for 

parallelism via "when green flag clicked" blocks or "when I receive" event messages, 

which can run code in different sprites simultaneously (Maloney et al., 2010). 

Recent research has explored extending this parallelism by making it more accessible 

to users (Van Esch & De Jong, 2020). For example, studies have investigated creating 

more advanced parallelization techniques within Scratch by automating sprite 

behaviours to act independently yet synchronously, allowing students to grasp more 

complex programming concepts like threading and multitasking without leaving the 

user-friendly interface of Scratch (Meerbaum-Salant et al., 2013). 
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In addition, one of the challenges with parallelism in Scratch is that it doesn’t support 

true multi-threading, which can limit its capacity for teaching more advanced parallel 

computing concepts (Grover et al., 2015). Researchers suggest the potential for 

integrating Scratch with more advanced IDEs or adding features that facilitate real 

multi-threaded parallelism, allowing users to learn more sophisticated parallel 

computing strategies (Maloney et al., 2010). 

Automation in programming refers to the ability to execute tasks automatically without 

continuous human intervention (Jennings et al., 1999). Scratch already provides a 

degree of automation through its built-in blocks and predefined logic structures that 

simplify programming for novices (Brennan & Resnick, 2012). However, more 

advanced forms of automation, such as intelligent tutoring systems (ITS) or automated 

assessment tools, have only recently started to emerge for Scratch. 

Automating repetitive tasks is beneficial in large educational contexts, where 

instructors might need to assess hundreds of student projects. Work by Harms et al. 

(2016) on creating automated systems for feedback in Scratch IDE has shown the 

potential for scaling feedback delivery without the need for direct human intervention. 

In addition, efforts to develop automated testing systems for Scratch projects can 

enable students to receive immediate feedback on the correctness of their code, 

fostering a more productive and iterative learning process (Srikant & Aggarwal, 2017). 

Automation can also be useful in personalizing learning experiences in Scratch. 

Intelligent systems capable of dynamically adjusting learning materials based on a 

student’s progress or coding errors can create a more adaptive and personalized 

environment (Sengupta et al., 2013). This would allow students to work independently 

while ensuring they are continually challenged and supported. 

The combination of parallelization and automation offers exciting possibilities for 

Scratch as both a learning tool and a developmental platform. Automation can assist 

with managing parallelized tasks, such as providing real-time analytics on student 

progress as they engage with multiple tasks or threads in a program. Moreover, 

automated guidance systems could help students understand how to structure their 
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programs to take advantage of parallelism, using event-driven programming principles 

already embedded in Scratch. 

Recent research has begun exploring the benefits of combining these elements to 

improve coding education. For instance, Chin et al. (2021) examined how automated 

tools could support the learning of parallel programming in novice-friendly 

environments like Scratch. They proposed that, through intelligent automation and 

parallelism, learners could transition smoothly to more complex programming 

environments in later stages of their education. 

2.5.1.5 Debugging and simulation 
The identification and fixing of errors or bugs in a program or algorithm and evaluating 

solutions based on predefined criteria is referred to as the process of debugging 

(McCauley et al., 2008). While various IDE platforms offer debugging tools, 

anecdotally we see that in many cases students tend to use these less than manual 

debugging techniques. Manual debugging techniques will include the scrutinising of 

code, mostly on printed paper, finding errors in the scrutinized code and fixing those 

errors. For novice programmers, this can be a daunting task, especially for long and 

exhaustive programs. To be able to do this, students must be able to mentally simulate 

how their programs are currently functioning, how they are supposed to function and 

what results they should be getting at each point of code execution. For many novices 

this is difficult and often leads them to not spending enough time debugging their own 

code, a very important skill every programmer should have. 

Considering the interest that this research has in relation to the use of technology in 

the teaching and learning of coding, particularly in the Scratch IDE, how can 

technology driven IDEs be designed and used by novice programmers to encourage 

them to use technology to their benefit without affording them a steep learning curve? 

While in this study the researcher does not use any IDE platform specifically designed 

for debugging code, prospective teachers will be taught how to debug their own code 

in the Scratch IDE. 
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2.5.2 Scratch coding 
Scratch is a visual programming environment developed by the Lifelong Kindergarten 

group at the Massachusetts Institute of Technology (MIT) Media Lab, introduced in 

2007 (Resnick et al., 2009). Scratch is designed primarily for young learners (ages 8 

and up) to introduce them to programming concepts through a block-based interface. 

It allows users to create interactive stories, games and animations by snapping together 

code blocks that represent different programming constructs such as loops, 

conditionals, variables and event handlers (Maloney et al., 2010). 

The Scratch Integrated Development Environment (IDE) differs significantly from 

traditional text-based programming languages (e.g., Python and Java) because it 

abstracts complex syntax and focuses on fostering creativity and logic. This ease of 

use makes it particularly suitable for beginners, helping them build Computational 

Thinking (CT) skills without being bogged down in syntactical rules (Brennan & 

Resnick, 2012). 

Scratch is used globally in educational settings to teach core computational concepts 

such as sequences, loops, variables, conditionals and events, while also encouraging 

problem-solving, design and creativity (Meerbaum-Salant et al., 2013). The IDE’s 

drag-and-drop interface simplifies the process of building algorithms by using visual 

blocks, making it approachable for learners with no prior programming experience 

(Franklin et al., 2017). 

In classrooms, Scratch is often used to introduce computational concepts to younger 

students, providing an engaging environment for learning the basics of computer 

science. It is also used to foster creativity and teamwork as students can create projects 

individually or collaboratively, often sharing their work on the Scratch online platform 

(Aivaloglou & Hermans, 2016). Outside formal settings, Scratch is used in 

extracurricular activities, such as coding clubs, summer camps and maker spaces, to 

enhance students' coding abilities (Kafai & Burke, 2015). 

Research has demonstrated that Scratch is effective for introducing students to control 

structures such as loops and conditionals. Loops are represented visually by blocks 

that contain other blocks, providing an intuitive way for learners to understand 
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repetition (Meerbaum-Salant et al., 2013). Similarly, conditionals are introduced as 

"if-then" blocks, allowing students to easily grasp how to make decisions in their 

programs. Studies have found that the use of these visual metaphors significantly 

reduces cognitive load compared to text-based programming, facilitating easier 

comprehension of complex concepts (Schneiderman, 1983). 

Scratch’s block-based programming also makes event-driven programming intuitive. 

Students can assign actions to different events, such as clicking a sprite or pressing a 

key. Parallelism, or the execution of multiple scripts simultaneously, is another key 

feature. Students can understand parallel processes through the use of multiple sprite 

actions happening concurrently, which is harder to visualize in traditional text-based 

programming environments (Brennan & Resnick, 2012). 

Variables in Scratch are represented by blocks that students can drag and use to store 

data. However, research shows that while Scratch is good for introducing students to 

basic data representation, the understanding of abstract concepts like variables and 

data types can still be challenging for beginners (Grover & Basu, 2017). Scratch allows 

for the creation and use of variables, but research has found that younger students often 

struggle with abstract concepts like the persistence of data and its role in computations 

(Meerbaum-Salant et al., 2013). 

2.6 Activated Classroom Teaching methodology 
While several approaches have been attempted to teach coding to prospective teachers, 

the researcher proposes a strategy that involves teaching block-based coding through 

game design and development. Specifically, the researcher suggests using the ACT 

methodology to introduce coding to prospective teachers. The ACT methodology 

comprises a set of 21st century digital-age teaching pedagogies that encourage lecturers 

to use technology effectively for teaching purposes (Blewett, 2017). These pedagogies 

include 1) curation, 2) conversation, 3) correction, 4) creation and 5) chaos. The ACT 

pedagogies aim to help lecturers apply the affordances that technology can offer in the 

classroom, which can lead to effective teaching and learning practices when 

technology is placed in the hands of prospective teachers. The assumption is that 

prospective teachers are excited by technology and that incorporating technology into 

their learning can foster positive results, especially since many are digital natives and, 
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generally, people learn best in familiar contexts (Blewett, 2017). The hope is that the 

prospective teachers will use similar or even better techniques when they become 

teachers. Sections 2.7.1 to 2.7.5 cover each of the pedagogies of the ACT methodology 

in detail.  

2.6.1 Curation pedagogy 
Curation pedagogy is a powerful tool for encouraging prospective teachers to use 

technology to search, sift and curate information that is important and necessary for a 

particular topic (Ungerer 2016). This approach involves a repetitive cycle where the 

prospective teachers develop key skills and knowledge, such as the ability to 1) 

identify what they do and do not know, 2) how to effectively sift through information 

using technology and 3) identifying where to find this information and 4) how to create 

a chronological filing system for saving their findings. Using this approach, aspiring 

teachers can deepen their understanding of the content they are studying as well as 

acquire essential digital literacy skills that are essential for the current profession. 

These skills and knowledge are essential for the effective use of technology in the 

classroom and can boost motivation and engagement among students (Ungerer, 2016). 

The curation pedagogy also stresses the value of preserving and sharing knowledge 

with others. This can be accomplished by keeping research results on personal devices 

or sharing them with others via technology. Students can participate in a collaborative 

learning environment by interacting with one another, exchanging ideas and building 

on one another's expertise. As a result, students can improve their communication and 

teamwork skills while also understanding the material more thoroughly. Therefore, 

curation pedagogy can be seen as a unique and effective way to teach and learn, 

especially when it comes to the use of technology in the classroom. By emphasizing 

the value of seeking, classifying and curating information, the curation pedagogy 

promotes a collaborative learning environment that is beneficial to other aspiring 

instructors. It also provides future educators with the resources they need to succeed 

as both digital students and educators. In the future, when they are teachers, it is hoped 

that these teachers would also teach their students these skills. 
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2.6.2 Conversation pedagogy 
A key element of the Activated Classroom Teaching methodology is the discussion 

pedagogy. This pedagogy places a strong emphasis on the value of cooperative 

learning, where prospective teachers are encouraged to cooperate and exchange 

knowledge and concepts (Blewett, 2017). Prospective teachers can participate in 

conversations and debates with their colleagues, wherever they may be, by using 

technologies such as online forums and video conferencing. As a result, the 

conversation pedagogy puts an emphasis on creating critical abilities including 

communication, social cohesiveness, technology and technological pedagogical skills. 

For aspiring teachers who plan to use technology in their classrooms, these abilities 

are crucial. Students can learn how to express their ideas and views clearly through 

discussion, as well as learn how to actively listen to and intelligently respond to their 

peers. 

The conversation pedagogy also places an emphasis on critical thinking development 

in addition to the previously described abilities (Blewett, 2017). Students are 

challenged to think thoroughly about the subjects they are studying while also learning 

how to assess and evaluate various points of view and arguments through the use of 

open-ended questions and Socratic questioning. The conversation pedagogy in the 

Activated Classroom methodology offers a strong foundation for group learning 

activities that improve their capacity for communication, critical thinking and 

technical literacy. Future educators can have a deeper understanding of the subject 

matter and the abilities necessary to be successful instructors in the contemporary 

classroom by cooperating and exchanging thoughts and expertise. 

2.6.3 Correction pedagogy 
Compared to conventional teaching methods, the correction pedagogy constitutes a 

substantial change. The acquisition of proper knowledge and skills is frequently 

prioritized in traditional teaching strategies, whereas correction pedagogy places a 

greater emphasis on the need for error correction and the ongoing growth of knowledge 

(Blewett, 2017; Virlan, 2022). In order to stimulate critical thinking and reflection on 

their knowledge of a topic, prospective teachers are urged to spot and correct 

inaccurate content (Blewett, 2017; Virlan, 2022). This method acknowledges that 
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knowledge is an ongoing process that needs constant updating and improvement rather 

than being static and unchangeable. 

Mistakes are not seen as failures in correction pedagogy, but rather as worthwhile 

learning experiences (Blewett, 2017). In order to encourage future teachers to make 

mistakes and ask questions, lecturers are expected to establish a safe and encouraging 

learning atmosphere. The corrective pedagogy encourages active engagement and 

participation, which can result in deeper comprehension and more fulfilling learning 

experiences, through establishing a culture of cooperation and openness. Correction 

pedagogy also emphasizes metacognition, i.e., the capacity to reflect on one's own 

thought processes. Therefore, instructors should encourage their students to acquire 

metacognitive abilities like self-reflection and self-evaluation, which can improve 

their capacity to keep track of their own learning and development. Greater autonomy, 

independence and a sense of ownership over one's own learning may result from this. 

Ultimately, the Activated Classroom methodology's correction pedagogy offers a 

dynamic and avant-garde method of teaching and learning. This strategy can assist 

aspiring teachers in developing the critical thinking abilities and intellectual flexibility 

necessary to succeed in today’s quickly changing environment by highlighting the 

value of error correction, teamwork and metacognition (Blewett, 2017). Students can 

learn more about the subject matter and hone their problem-solving abilities by being 

encouraged to recognize and solve flaws in their own thinking and knowledge. The 

corrective pedagogy works well for preparing pupils for the difficulties of the future 

while also creating a welcoming and encouraging learning atmosphere. 

2.6.4 Creation pedagogy 
Creation pedagogy encourages prospective teachers to create artefacts that 

demonstrate their learning. This approach is founded on the idea that learning subject 

matter is only one aspect of obtaining knowledge; it also comprises creating new 

knowledge via participation and critical thinking (Blewett, 2017). Aspiring teachers 

are encouraged to create a range of learning-related artefacts, including quick films, 

textual assignments and simple Scratch programs. By participating in this creative 

process, individuals can demonstrate a more thorough and nuanced understanding of 

the subject they have learned. This approach helps aspiring teachers get a deeper 
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comprehension of the material while also allowing them to develop their own creative 

potential. 

The creation pedagogy also fosters an environment of experimentation and innovation 

where students are motivated to take calculated risks and investigate small innovative 

ideas (Blewett, 2017). By creating artefacts that reflect their own unique perspectives 

and ideas, future teachers can contribute to the body of knowledge in the classroom 

and learn from one another. Ultimately, the creation pedagogy offered by the Activated 

Classroom methodology provides a powerful approach to teaching and learning that 

places a significant emphasis on the importance of collaboration, critical thinking and 

creativity. By encouraging students to create artefacts that demonstrate their learning, 

teachers may help them develop a deeper understanding of the subject matter and a 

sense of ownership of their own learning. 

2.6.5 Chaos pedagogy 
The Activated Classroom methodology's chaos and creation pedagogies are similar in 

that they both motivate students to produce learning artefacts (Blewett, 2017). The 

degree of structure and control given to students during the artefact creation process is 

the primary distinction (Blewett, 2017). Chaos pedagogy gives prospective teachers 

the most options, the least structure, the most knowledge and the least control over 

what to make as an artefact, in contrast to creation pedagogy where students are given 

a few, clear instructions (Blewett, 2017). Since it needs students to use a variety of 

sources of knowledge and material to produce the required item, chaotic pedagogy is 

the most cognitively taxing. In chaotic pedagogy, students are pushed to accept 

ambiguity, uncertainty and complexity. They must navigate a purposefully chaotic 

learning environment while being active participants in their own learning. Students 

are under pressure to develop their flexibility, creativity and problem-solving skills as 

they work to produce an artefact that complies with the task's requirements while also 

incorporating their own unique point of view and ideas. 

This pedagogy encourages students to use a variety of information sources, such as 

their own experiences and observations, as well as academic material, to produce a 

complex and nuanced artefact that reflects their learning journey. This approach not 

only helps students develop a deeper understanding of the subject matter, but also 
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promotes the development of critical thinking, collaboration and metacognitive skills. 

Overall, the chaos pedagogy of the Activated Classroom methodology offers a unique 

and innovative approach to teaching and learning. By encouraging students to embrace 

complexity and uncertainty, this pedagogy challenges them to develop the cognitive 

and emotional skills they need to thrive in today's rapidly changing world. 

Ultimately, the abovementioned pedagogies of the ACT methodology are known to 

help promote several skills depending on the pedagogy chosen (Blewett, 2017). The 

curation pedagogy helps to promote the prospective teachers’ research skills, while the 

conversation and correction pedagogies enhance social and communication skills as 

the prospective teachers work collaboratively (Blewett, 2017). While the creation and 

chaos pedagogies train digital literacy skills necessary for success in the 21st century 

(Blewett, 2017). These skills change the role of the prospective teachers from simply 

being consumers of technology to knowing how to be producers of technology as they 

learn both how to use and create technology, which are important skills for prosperity, 

especially in the 4th industrial revolution where they will be faced with problems that 

will require them to solve problems both using and creating technology (Blewett, 

2017). 

2.7 Conclusion 
In conclusion, this literature review has demonstrated the importance of conducting a 

review of related literature in research, as outlined by Bhattacherjee (2012). The 

chapter has focused on the use of technology in institutions of higher education that 

specifically prepare future teachers, with a particular emphasis on coding. 

This chapter has provided a comprehensive review of the literature relevant to the 

current study. Sections 2.2 and 2.3 explored the critical role of technology and 

pedagogy in the training of prospective coding teachers. Section 2.4 examined the 

attitudes and beliefs of these teachers regarding the use of technology in teaching and 

learning. The focus then shifted to Computational Thinking in Section 2.5 and Scratch 

programming in Section 2.6. In addition, Section 2.7 reviewed the literature on the 

Activated Classroom.  
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CHAPTER 3: CONCEPTUAL FRAMEWORK 
 
3.1 Introduction  
This study, unlike studies based on theoretical frameworks, takes on the form of a 

conceptual framework where the interactions between the variables that will be studied 

are represented visually and textually in a diagram (Van der Waldt, 2020). In contrast, 

a theoretical framework lays the groundwork for the theory of a research endeavour 

(Adom et al., 2018). While a conceptual framework is created by the researcher and 

includes variables intended for study prior to conducting research, a theoretical 

framework is based on extensive prior research and is used by the researcher to provide 

context to their findings (Adom et al., 2018). This is the main difference between the 

two. 

This chapter begins with a discussion of the Theoretical Framework of Acceptability 

in Section 3.2, focusing on its constituent constructs. Following this, the conceptual 

framework adopted for the study is presented in Section 3.3. The chapter concludes in 

Section 3.4. 

3.2 Theoretical Framework of Acceptability 
The conceptual framework adapted for this study is informed by the Theoretical 

Framework of Acceptability proposed by Sekhon et al. (2017). This framework was 

initially used to explore the acceptability of interventions among healthcare workers 

and patients. According to this theoretical framework, acceptability is a multifaceted 

concept that encompasses the extent to which individuals involved in delivering or 

receiving a healthcare intervention perceive it as appropriate, based on their cognitive 

and emotional responses to both anticipated and experienced aspects of the 

intervention (Sekhon et al., 2017). 

The Theoretical Framework of Acceptability is comprised of seven key constructs. 

These include: 1) affective attitude, 2) burden, 3) ethicality, 4) intervention coherence, 

5) opportunity costs, 6) perceived usefulness, and 7) self-efficacy. Figure 3.1 provides 

a visual representation of these seven constructs within the theoretical framework 

(Sekhon et al., 2017). Understanding how these constructs may cluster and influence 

acceptability is an empirical question that requires observation and experience, rather 
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than relying solely on theory or pure logic (Sekhon et al., 2017). In the following 

Sections, each of these constructs will be elaborated upon.  

 
Figure 3.1: Framework of Acceptability 

3.2.1 Affective attitude 
Affective attitude focuses on a person's emotional reaction to a medical intervention 

(Sekhon et al., 2017). This concept measures how much a given intervention elicits 

either positive or negative feelings, such as joy and satisfaction, or fear and anxiety 

(Sekhon et al., 2017). A variety of elements pertaining to the person participating in 

the intervention must be considered when assessing affective attitude. These 

considerations include the person's prior experiences with related interventions, 

cultural beliefs and values, individual preferences and expectations, and the degree of 

trust and rapport built between the person and the healthcare professional. Because a 

person may believe the intervention will be effective or because the person may have 

faith in the healthcare professional, they could display a positive affective attitude to 

a particular intervention. A person may, on the other hand, display a negative affective 

attitude to an intervention due to worries about possible side effects or previous 

adverse experiences with similar interventions. 

It is thus essential to evaluate this construct prior to, during and following the delivery 

of the healthcare intervention to fully capture the range of emotional attitude. This 

makes it possible to comprehend completely how a person's emotional response 

evolves when the intervention is being conducted. In addition, discussing any relief or 

discomfort resulting from the intervention might offer insight into elements that affect 
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affective attitude, and this may assist in customizing the intervention to the person's 

needs and preferences. 

3.2.2 Burden 
The burden construct refers to the perceived amount of difficulty or discomfort of 

participating in a healthcare intervention (Sekhon et al., 2017). The effort required to 

participate in the intervention, including any financial, emotional or physical costs, is 

included in this construct. For example, a patient may find it stressful to attend several 

appointments for a specific treatment, while a healthcare professional may consider it 

burdensome to do more paperwork or meet more training requirements related to a 

new intervention. All these challenges influence how well and how widely healthcare 

solutions are accepted and used, both by healthcare professionals and their patients. 

3.2.3 Ethicality 
The alignment of the healthcare intervention with a person's personal value system is 

examined by the third construct namely ethicality (Sekhon et al., 2017). If the 

intervention is viewed as moral and in line with a person's values, beliefs, and cultural 

or societal norms, it is ethical. This concept recognizes that everyone has a different 

set of values that influence how they define what is right or wrong, fair or unfair, and 

acceptable or unacceptable.  

The various ethical dimensions include respect for autonomy, beneficence, non-

maleficence and justice. These criteria assess how successfully an intervention upholds 

people’s rights, fosters their wellbeing, prevents harm, and distributes benefits and 

burdens equally (Sekhon et al., 2017). An intervention, for instance, is more likely to 

be regarded as ethically sound if patients' informed consent is respected and their 

privacy is protected. When developing and putting into practice healthcare solutions, 

researchers and practitioners avoid conflicts, resolve ethical issues and recognize 

potential ethical challenges using their understanding of the ethicality construct. It 

enables a thorough assessment of whether the intervention adheres to the moral 

principles and values of those involved, fostering better acceptance and involvement. 
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3.2.4 Intervention coherence  
Intervention coherence focuses on how well healthcare practitioners and their patients 

understand and comprehend the functioning of the healthcare intervention (Sekhon et 

al., 2017). It focuses on the precision and understandability of the intervention's goals, 

processes and anticipated results. It evaluates whether healthcare practitioners and 

their patients comprehend how the intervention's various components work together 

to achieve its stated objectives. The availability of clear instructions, explanations and 

instructional resources about the intervention are significant considerations for 

assessing the coherence of the intervention. This includes making certain that people 

are aware of the justification for the intervention, the steps required and any possible 

advantages or hazards. Individuals' knowledge can be improved by open 

communication, which then encourages their participation and acceptance of the 

intervention (Sekhon et al., 2017). 

The idea of theoretical coherence, which describes the alignment between an 

intervention's underlying theory or evidence base and its actual execution (Sekhon et 

al., 2017), is also strongly related to the concept of intervention coherence. The 

intervention is anchored in existing knowledge and its elements are logically related 

to produce the intended results towards theoretical coherence. Researchers and 

practitioners pinpoint areas that require improvement in communication, education or 

information provision by considering the coherence of interventions within the 

Theoretical Framework of Acceptance. The effectiveness and impact of healthcare 

interventions are eventually improved by increasing the coherence of the intervention. 

This facilitates the understanding of the intervention and encourages engagement and 

acceptance. 

3.2.5 Opportunity costs 
Opportunity costs focuses on what people believe they must give up when 

participating in the healthcare intervention to receive benefits, gains, favours or profits 

(Sekhon et al., 2017). Opportunity costs refer to the decisions people make when 

participating in the intervention, considering what they would have gained or done if 

they had allocated their resources (time, effort and money) to different endeavours. 

The value that people place on the options they must forego should be taken account 

of when calculating opportunity costs. For instance, a patient can perceive that 
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participating in a clinical trial could reduce socialising or limit other leisure activities. 

Similarly, a healthcare professional may believe that participating in a training 

program for a new solution could be time-consuming and could rather devote such 

time to their professional practice or research. 

Understanding opportunity costs in the context of the Theoretical Framework of 

Acceptability offers valuable insights into the perceived priorities that people afford 

to the healthcare intervention and the related activities. This concept facilitates insight 

into the motives and incentives people require to overcome the apparent sacrifices. 

Researchers and practitioners can increase the acceptability and engagement of the 

intervention among participants by considering and resolving the opportunity costs 

associated with it. Thus, it may be helpful to use qualitative research techniques, such 

as focus groups or interviews, to examine people's viewpoints, preferences and trade-

offs to capture the subtleties of opportunity costs. These could include quantitative 

tools like Likert scales or economic valuation methods. Overall, by including the 

opportunity costs construct into the Theoretical Framework of Acceptance, researchers 

design strategies to increase acceptance and engagement by developing a deeper 

knowledge of the perceived values and sacrifices people associate with a healthcare 

intervention. 

3.2.6 Perceived effectiveness 
The perceived effectiveness, gauges how likely people believe a healthcare 

intervention will succeed in its intended purpose (Sekhon et al., 2017). It measures the 

perception of an intervention's efficacy and how it affects a person's health, well-being 

or desired goals. When determining perceived effectiveness, it is necessary to consider 

how people view the intervention's efficacy, viability and potential benefits. This idea 

incorporates their individualized evaluations of whether the intervention will provide 

the desired results, address their unique needs or problems and improve their health 

outcomes. Previous experiences with similar interventions, trust in healthcare 

providers or organizations, and the availability of evidence or testimonials can all 

affect perceived effectiveness. 

Knowing what influences people's acceptance and involvement with the intervention 

is essential for understanding aspects that lead to perceived effectiveness within the 
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Theoretical Framework of Acceptance. Researchers and practitioners can boost 

people's confidence and motivation to participate in the intervention by addressing and 

improving perceived effectiveness. This can be accomplished by presenting the 

intervention's potential advantages clearly and accurately, dispelling any questions or 

misunderstandings, and discussing the data that supports it. 

Validated measures, surveys or qualitative evaluations that capture people's beliefs, 

expectations and perceptions of the intervention's efficacy can be used to measure 

perceived effectiveness. A thorough understanding of peoples' perspectives can be 

obtained by combining quantitative and qualitative methodologies, which also enables 

the development of tailored interventions and strategies to increase perceived efficacy. 

Overall, researchers can increase their knowledge about people's expectations and 

views towards the potential results of the intervention. This knowledge can assist with 

the design and execution of programs that people in healthcare settings are more likely 

to accept, embrace and use effectively. 

3.2.7 Self-efficacy 
This focuses on an individual's level of confidence in their ability to effectively 

complete the healthcare intervention (Sekhon et al., 2017). The term relates to a 

person's confidence in their ability to execute necessary tasks, overcome obstacles, and 

accomplish the intended objectives related to the intervention. Understanding people's 

perspectives of their own abilities, skills and knowledge pertinent to the intervention 

is necessary for measuring self-efficacy within the Theoretical Framework of 

Acceptance. It investigates whether people have faith in their capacity to adhere to 

rules, use advised techniques and overcome any hurdles that could emerge throughout 

the intervention. Individuals' motivation, perseverance and involvement during the 

intervention process are greatly influenced by their sense of self-efficacy. 

Researchers can use a variety of techniques to assess participants' levels of self-

efficacy, including structured interviews, self-report tests and direct behavioural 

observation. Researchers and practitioners can raise people's self-efficacy by 

identifying elements that support higher levels of self-efficacy, such as providing clear 

instructions, providing opportunities for skill development and creating a supportive 

environment. The Theoretical Framework of Acceptance must address self-efficacy if 
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it is to encourage people to actively participate, adhere to the programme and produce 

positive results. Individuals are more likely to feel empowered and capable of 

successfully completing the intervention if self-efficacy is fostered and nurtured 

through specialized assistance and resources. This can be accomplished with the 

assistance of individualized coaching, skill-building interventions, and chances for 

self-evaluation and feedback. 

Overall, researchers can grasp people's trust in their capacity to conduct the 

intervention by including self-efficacy as a component within the TFA. Researchers 

and practitioners can increase people's confidence in their potential to succeed by 

addressing and strengthening self-efficacy, which will increase acceptability, 

engagement and successful implementation of the healthcare intervention. 

3.3 Conceptual framework 
The conceptual framework shown in Appendix G that is utilized in this study provides 

a visual representation of the conceptual framework including the factors influencing 

three key aspects: 1) students' acceptance of the proposed pedagogy for learning 

purposes, 2) their intention to use the pedagogy in the future for teaching purposes, 

and 3) the prediction of usage of the pedagogy for both teaching and learning purposes 

when these students become teachers. Within this conceptual framework, acceptance 

is defined as the degree to which a student embraces a pedagogy for learning purposes 

as influenced by three factors: 1) experience, 2) people, and 3) trust. Conversely, 

intention refers to the extent to which a student intends to adopt the intervention in the 

future for teaching purposes as predicted by three factors: 1) anticipated, 2) people, 

and 3) trust. 

Through the conceptual framework it is postulated that by combining acceptance and 

intention, it is possible to predict the likelihood of future usage of the pedagogy. Usage 

refers to the way in which a prospective teacher is likely to use the pedagogy in the 

future as influenced by the factors of acceptance and intention. Usage is divided into 

four categories: 1) use as a deliverer, 2) use as a receiver, 3) use as both a deliverer 

and receiver, or 4) no use. These categories will be elaborated upon in Section 3.3.1.4 

and 3.3.1.5 
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3.3.1 Acceptance and intention factors 
3.3.1.1 Experienced and anticipated factors 
To begin, the experienced and anticipated factors, as mentioned, refer to the positive 

or negative experiences that students associate with their participation in an 

intervention. These experiences can either be retrospective (experienced) or 

prospective (anticipated) and are influenced by three factors: 1) effectiveness, 2) 

burden, and 3) affection. Thus, in the context of the conceptual framework proposed, 

the experienced factors pertain to the students' lived experiences when taught 

(learning) using the intervention, while the anticipated factors represent the students' 

expectations of their experiences when using the intervention for teaching purposes in 

the future. 

As previously mentioned, there are mainly three factors influencing what is 

experienced, namely: effectiveness, burden and affection. Effectiveness refers to the 

extent to which the intervention is perceived to have achieved its intended purpose. 

Burden is the perceived level of effort required for participation in the intervention. 

Affection, on the other hand, reflects the emotional response of the participant (in 

terms of enjoyment) to the intervention. 

The factors influencing experience, which refers to the extent to which a student plans 

to use the proposed strategy in the future for teaching, are similar to those of 

anticipated factors. However, the experienced factors of effectiveness, burden and 

enjoyment are now transformed into anticipated factors, specifically examined from 

the perspective of students as future teachers. In addition, a new factor called self-

efficacy is introduced. 

Self-efficacy, in this context, represents the extent to which a student perceives 

themselves capable of performing at the required levels when utilizing the proposed 

intervention when they become a teacher. For a diagrammatic view of the various main 

and component factors and their interactions, refer to Appendix G, which provides a 

visual representation of the conceptual framework. 

3.3.1.2 People factors 
The extent to which peers, colleagues and experts affect a student's impression of an 

intervention, including both retrospective and prospective views is referred to as 
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people factors. While the retrospective people factors would represent the students’ 

peers’ lived experiences and views about being taught using the intervention, whereas 

their prospective people factors would relate to the students’, colleagues’ and experts’ 

anticipated experiences and views of the intervention that they are using to teach. 

Within this conceptual framework, there are two elements that constitute people 

factors, namely: 1) social influence, and 2) facilitator influence. Social influence refers 

to how much a student's perspective of an intervention is influenced by the opinions 

of others, such as friends, acquaintances or anybody with knowledge of the 

intervention. On the other hand, facilitator influence focuses on how much 

professionals in the field, like lecturers or tutors who are experts on the intervention, 

have an impact on the participant’s affinity for the intervention. 

3.3.1.3 Trust factors 
Students' perceptions of an intervention's consistency and dependability are used to 

construct trust variables, which are influenced by two separate components: 

intervention coherence and reliability. Trust factors can be analysed from the 

viewpoints of a student (experienced) and a teacher (expected). Therefore, the 

retrospective trust factors are the extent to which a student deems an intervention as 

consistent and dependable for it to be used for learning. While the prospective trust 

factors would be the student’s anticipated views of how consistent and dependable an 

intervention would be for their teaching in the future.  

Trust factors consist of two components, namely coherence and reliability. In this 

context, coherence denotes the extent to which the participant comprehends the 

intervention and its relevance to their activities. It addresses how well the intervention 

aligns with their understanding and goals. On the other hand, reliability refers to the 

extent to which the participant perceives the intervention as dependable and 

trustworthy in supporting their activities. 

3.3.1.4 Prediction of usage behaviour 
In this conceptual framework, it is posited that both retrospective acceptance and 

prospective acceptance play a predictive role in determining usage behaviour. Usage 

behaviour refers to the anticipated way participants will use the intervention when they 
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become teachers. There are four possible outcomes for usage behaviour: 1) use as a 

deliverer, 2) use as a receiver, 3) use as both a deliverer and receiver, or 4) no use. 

Use as a deliverer occurs when a student who has become a teacher employs the 

intervention solely for teaching purposes. Use as a receiver occurs when a student who 

is now a teacher utilizes the intervention exclusively for learning purposes, such as 

attending workshops or engaging in self-study. Use as both a deliverer and receiver 

indicate that a student when they become a teacher would employ the intervention for 

both their teaching and learning. No use signifies the absence of the intervention. 

3.3.1.5 Combinations of acceptance and intention 
The expected outcomes based on different combinations of acceptance and intention 

are as follows: high acceptance combined with high intention is anticipated to result 

in usage behaviour as both a deliverer and receiver. High acceptance with low 

intention is expected to lead to usage behaviour as a receiver only. Low acceptance 

with high intention is projected to result in usage behaviour as a deliverer only. Low 

acceptance combined with low intention is anticipated to lead to no use. For a 

simplified reference illustrating the impact of acceptance and intention on the different 

usage behaviours, refer to Appendix H. 

3.3.2 Link between the Theoretical Framework of Acceptability and the conceptual 
framework 
The conceptual framework of this study is based on the Theoretical Framework of 

Acceptability, which is often used to understand the acceptance of interventions by 

healthcare workers and patients. It provides a framework for evaluating acceptability 

in three different ways: 1) retrospective acceptability, 2) concurrent acceptability, and 

3) prospective acceptability (Sekhon et al., 2017). In the researcher's conceptual 

framework and the Theoretical Framework of Acceptability only retrospective and 

prospective acceptability are closely related as they both determine the extent to which 

participants of a study accept an intervention, based on past and future experiences. 

Therefore, retrospective and prospective acceptability in the Theoretical Framework 

of Acceptance relates to acceptance and intention, respectively, in the researcher’s 

conceptual framework. While the Theoretical Framework of Acceptability is a theory 

used in the health sciences to determine the extent to which an intervention is accepted 

by healthcare practitioners and their patients, the conceptual framework used in this 
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study is used to determine the extent to which a teaching and learning intervention is 

accepted by the participants.  

In light of the above, retrospective acceptability, as described in the Theoretical 

Framework of Acceptability, relates to the combination of experiences a student 

undergoes during an intervention. These experiences encompass the factors of 

experience, people and trust in the researcher's conceptual framework. On the other 

hand, prospective acceptability in the Theoretical Framework of Acceptability refers 

to the anticipated experiences a student would encounter in the future as a teacher. 

These anticipated experiences are represented by the factors of anticipation, people 

and trust in the researcher's conceptual framework. 

The affective attitude component of the Theoretical Framework of Acceptability 

corresponds to the affective attitude experienced or anticipated by the student as 

interpreted by the researcher's conceptual framework. The coherence component in the 

Theoretical Framework of Acceptability aligns with the intervention coherence 

experienced or anticipated by the student. Similarly, burden in the Theoretical 

Framework of Acceptability corresponds to the burden experienced or anticipated by 

the student according to the researcher's conceptual framework. 

It should be noted that the component factor of intervention reliability in trust factors 

is not explicitly addressed in the Theoretical Framework of Acceptability. However, 

the researcher considered it necessary to include in the conceptual framework an 

investigation of the reliability of interventions.  

Overall, the researcher's conceptual framework builds upon the Theoretical 

Framework of Acceptability, incorporating additional factors to provide a 

comprehensive understanding and assessment of intervention acceptability. 

3.3.3 Strengths of the conceptual framework 
Comprehensive: The conceptual framework covers multiple dimensions, including 

acceptance and intention, experienced and anticipated factors, people factors and trust 

factors. It provides a well-rounded view of the factors that may influence prospective 

teachers’ acceptance and usage of a pedagogy in the future. 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 82 

Clear definitions: The framework further provides clear definitions for key concepts 

like acceptance, intention, usage behaviour and their influencing factors. This clarity 

helps in understanding the constructs and their relationships better. 

Predictive nature: By linking acceptance and intention to usage behaviour, the 

framework aims to predict how prospective teachers are likely to use the intervention 

when they become teachers. This predictive aspect enhances the practical value of the 

research. 

Visual representation: Furthermore, the inclusion of a visual representation (such as 

the diagram in Appendix G) can aid in understanding the conceptual framework more 

effectively. Visuals often simplify complex relationships and improve communication. 

3.3.4 Limitations of the conceptual framework 
Lack of empirical evidence: At this stage, the conceptual framework has been 

postulated mainly as a theoretical and conceptual model, with insufficient evidence 

from empirical studies to support the relationships between the constructs. More 

empirical research is needed to validate the relationships proposed in the framework. 

Overlapping constructs: Some constructs in the framework appear to have similarities 

and may overlap, which could lead to confusion or difficulties in distinguishing their 

individual impacts. 

Complexity: While comprehensiveness is a strength, the complexity of the framework 

might make it challenging to apply in practice or to interpret without extensive 

explanation. 

Limited generalizability: The framework's applicability might be limited to specific 

contexts, interventions or populations, and its generalizability to other settings or 

groups may be uncertain. 

Potential measurement challenges: The framework involves various factors and 

constructs that may require multiple measures and tools for assessment, potentially 

leading to practical challenges in data collection and analysis. 
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3.3.5 Recommendations for the conceptual framework 
Empirical validation: The researcher may need to further conduct empirical research 

to test and validate the relationships proposed in the conceptual framework. This will 

strengthen the theoretical foundation and enhance the framework's credibility. 

Refine constructs: The above means that the researcher may need to review and refine 

constructs to minimize potential overlaps and ensure clarity. This can be achieved 

through expert opinions, literature reviews and pilot testing. 

Consider practical implications: While the predictive nature of the framework is 

valuable, the researcher should also consider how it can be practically applied in 

educational settings or interventions to support decision-making and improve teaching 

and learning outcomes. 

In summary, the researcher has opted to employ a conceptual framework instead of a 

theoretical framework. A conceptual framework serves as a visual or textual 

representation illustrating the anticipated interactions among the variables to be 

examined in a research project (Van der Waldt, 2020). Conversely, a theoretical 

framework provides the foundation for a research project's theory (Adom et al., 2018). 

The primary distinction between the two lies in the fact that a conceptual framework 

is developed by the researcher and comprises variables intended for study prior to 

conducting research, whereas a theoretical framework is based on extensive prior 

research and is utilized by the researcher to provide context to their findings (Adom et 

al., 2018). 

 
3.4 Conclusion 
In conclusion, this chapter has outlined the theoretical and conceptual foundations of 

the study. Section 3.2 provided an in-depth discussion of the Theoretical Framework 

of Acceptability, focusing on its key constructs that guide the understanding of the 

study’s focus. Section 3.3 then introduced the conceptual framework adopted for the 

research, explaining how it integrates with the theoretical framework to address the 

study’s objectives. Section 3.4 concludes the chapter. 
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CHAPTER 4: METHODOLOGY 
 
4.1 Introduction 
This chapter describes the design adopted to achieve the aims and objectives of the 

study. Briefly Section 4.2 discusses the methodology that was used to inform the study. 

Section 4.3 provides the timeline and activities of the study. Section 4.4 discusses the 

research design. Section 4.5 provides the ADDIE stages of this research, while Section 

4.6 is a discussion on the sampling used. Instruments and data collection are discussed 

in Section 4.7 and 4.8, respectively. Section 4.9 and 4.10 discuss recording, reporting 

and data analysis in succession. Thereafter, validity and reliability are dealt with in 

Section 4.11, and ethics and limitations in Section 4.12. The chapter concludes in 

Section 4.13.  

4.2 Methodology 
This study uses a mixed methods research study with an emphasis on quantitative 

rather than qualitative data. Quantitative data is data that is numeric in nature and thus 

quantifiable, making statistical analysis possible (Creswell, 2014). This, for instance, 

can involve the collection of data in the form of numbers, ratings, measurements and 

weightings (Creswell, 2014). Whereas qualitative data is data that is descriptive in 

nature and non-numeric (Merriam & Tisdell, 2016). Qualitative data can, for instance, 

can be text, images, observations and even narratives. There are two main justifications 

for the use of mixed methods, and these are: 1) to ensure generalizability of 

quantitative data, and 2) to gather in-depth data that will reveal deep insights into the 

participants’ perspectives about the intervention. This will then provide the researcher 

with comprehensive data as opposed to relying on any one form of data.  

The intervention used in this study was based on Activated Classroom Teaching 

(ACT) methodology. This methodology consists of a set of five 21st century digital-

age teaching pedagogies that use technological tools, namely: 1) curation (Mihailidis 

& Cohen, 2013), 2) conversation (Major et al., 2018), 3) correction (Gikandi et al., 

2011), 4) creation (Graul et al., 2020), and 5) chaos (Schoenborn & Ress, 2013). 

Curation pedagogy requires participants to use their technological devices to either 

collect information or Scratch programs on the concepts being taught. Since sharing 

and posting on the internet is also pivotal to curation pedagogy, participants were also 
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expected to synthesize, categorise and share their findings with each other using their 

technological devices. Hence, the participants were prompted to identify where they 

could find particular information, as well as collect, store and categorise that 

information using their technological devices. A key component of curation 

pedagogical activities is that participants are required to demonstrate an understanding 

of how a concept is generally used in Scratch programming, or to provide a synthesized 

definition of a concept. Therefore, the participants were required to use different 

sources to search, sift, categorise, synthesize and share findings when curation 

pedagogy was used to teach them Scratch. 

Conversation and correction pedagogies revolve around deliberation and 

communication, with participants discussing their ideas and thinking processes. So, 

for both pedagogies, the participants were required to do code predictions, run code, 

and test their predictions while conversing with their peers. The participants were 

prompted to describe and discuss a particular concept and how it is used in the program 

or game provided. Further, they discussed how a particular game was coded and 

predicted how it would work. Additionally, the participants made corrections to 

incorrectly coded games. A key component of both conversation and correction 

pedagogy lies in participant conversation throughout the entire process.  

 

During creation activities, participants were either given a clear scenario, flowchart or 

pseudocode with which they were expected to code a program. A key skill required 

for these activities was the ability to create and modify games based on clear and 

concise information. This information appeared in planning tools, games or simple 

scenario descriptions.  

 

For the chaos pedagogical activities, the participants were expected to design a game 

from inception based on an information-rich scenario. Key for the participants in these 

activities was their ability to read and comprehend the scenario, and then construct the 
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chosen (Peffers et al., 2007). In the current study, the researcher used the ADDIE 

Design Science Research process to plan and structure both the games and the 

intervention used to teach the students. The stages in the ADDIE are: 1) analysis, 2) 

design, 3) development, 4) implementation, and 5) evaluation. The reason for choosing 

the ADDIE is that it provides researchers with a scientific and adaptable approach that 

emphasizes analysis and assessment of the research process (Branch, 2009), thus, 

placing thought, supported by reasoning, for procedures adopted in the current 

research. The ADDIE is also appropriate for designing, implementing and assessing 

instructional design courses and projects because it supports iterative improvement, 

enhances resource management, and allows for the scalability of a study. It also 

enables efficient communication between the researcher and other stakeholders 

(Branch, 2009). Below is a description of each step in the ADDIE process and its use 

in this study. 

4.5 ADDIE 
The analysis stage is the first step in the ADDIE and requires the researcher to analyse 

a problem that they intend to create or design a solution for (Molenda, 2003). The main 

goal of the researcher at this stage is to understand the problem and the participants, 

as well as do an analysis of any potential constraints and knowledge gaps that the 

participants might arrive with. Thus, at this stage, it is possible for the researcher to 

propose a layout for what will be taught based on the goals of the research and the 

knowledge to be imparted (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020).  

The analysis stage is followed by the design stage during which the researcher drafts 

an overview of an intervention or solution. This overview is, in many cases, based on 

the literature reviewed, hence a substantial amount of reading and planning occurs at 

this stage (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020). The main aim of 

the design stage is to provide a prototype that can be easily communicated with 

relevant stakeholders to demonstrate the importance of the research to be undertaken 

(Aldoobie, 2015). Hence, at this stage, the researcher outlays the strategy, delivery 

methods, structure, duration, assessment and feedback that will be part of the research 

process (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020).  
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Thereafter, in the development stage, the researcher develops the content of the course 

based on the previous two stages (Nichols Hess & Greer, 2016; Anggraini & Putra, 

2020). Thus, at this stage, it is important to also check the content for consistency with 

the analysis and design stages of the ADDIE. It is also imperative to check for any 

possible issues that could ideally and potentially arise during the intervention – mainly 

in relation to content (development stage) and how it relates to the intervention (design 

stage) (Nichols Hess & Greer, 2016; Anggraini & Putra, 2020). Once the researcher is 

satisfied that all the requirements are met, the next stage of implementation can be 

considered.  

During the implementation stage, the intervention is conducted (Nichols Hess & Greer, 

2016; Anggraini & Putra, 2020). Initially, in the implementation stage, the researcher 

pays close attention to any practical issues that need consideration (Aldoobie, 2015). 

If there are any issues, the researcher ought to consider the need for re-development, 

re-design, or even re-analysis of the intervention and content, essentially deciding on 

how far back to go to prevent these issues from resurfacing (Nichols Hess & Greer, 

2016; Anggraini & Putra, 2020). If no issues have arisen, the researcher proceeds to 

the last stage of the ADDIE – the evaluation stage. 

During the evaluation stage the researcher assesses the intervention against the goals 

and standards that the intervention was intended for (Nichols Hess & Greer, 2016; 

Anggraini & Putra, 2020). The main aim of the evaluation stage is to assess how well 

the intervention was received, as well as the extent to which it was successful. Further 

improvements to the intervention can also be proposed at this stage. While the ADDIE 

follows the pattern of analysis, design, development, implementation and evaluation 

from start to end, the order of these stages can be adjusted if necessary. Table 4.2 

demonstrates what each stage of the ADDIE focused on in relation to this study. 
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premise is that the characteristics of this self-selected sample will approximate the 

characteristics of the population from which it is drawn both in terms of views and 

numbers (Tichapondwa, 2013). In this study, opting for self-selected sampling reduced 

investment in time and money – as recommended in the literature (Magwa & Magwa, 

2015). With the entire population and the researcher being on the same campus (at the 

same geographical location) studying the entire population may have been feasible, 

but not within the constraints of the current study. Thus, in this case, the collection and 

organization of data from fewer representative people (a sample) was deemed 

manageable in terms of time, manpower, energy and money (Magwa & Magwa, 2015). 

Overall, the use of sampling increases the level of accuracy when analysing data, as 

well as manageability because, in both cases, it affords the researcher more control 

over the process (Magwa & Magwa, 2015).  

The recruitment conditions specified for the self-selection process were: 1) university 

affiliation must be that of University of KwaZulu-Natal, Edgewood Campus, 2) the 

year of study must be third year or higher, 3) the phase registered for must be the 

Intermediate and Foundation Phase, and 4) each participant must also be registered for 

the module Introduction to Computer Systems, Data Representation and Coding 

(EDCM111).  

At the very beginning of the semester, an email was sent to all prospective participants 

outlining the module and including details about the study, content and duration. In 

addition, the correspondence included the ethical clearance certificate and the 

university’s permission to conduct the study. Thereafter, before the new content 

started, participants were emailed during the semester with information on the 

module’s content and an informed consent letter to sign and return. While all students 

would be taught the content, only those consenting to participate would be considered 

for questionnaires and focus-group discussions. 

4.7 Instruments 
As previously stated, this study used a mixed method approach, which mixes 

quantitative and qualitative data gathering and analysis methods (Johnson & 

Onwuegbuzie, 2004). In this study, to obtain these different forms of data, the 

researcher used a questionnaire and an interview schedule. The questionnaire 
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contained closed-ended items for quantitative analysis, while the interview schedule 

collected qualitative data from open-ended questions.  

The questionnaire contained seventy-four (74) items in which five (5) were negative 

to expose response inconsistencies, and outliers which were discarded as these were 

considered to not reflect the population the sample was drawn from. All of the items 

in the questionnaire each had five possible response options, ranging from ‘strongly 

agree’, ‘agree’, ‘neutral’, ‘disagree’ and ‘strongly disagree’ symbolized by A, B, C, D 

and E, respectively. This set of items enabled the researcher to have control over 

possible responses, thus making it possible for the researcher to quantitatively analyse 

the responses (Seliger & Shohamy, 1989).  

An interview schedule was also administered to facilitate follow-up focus-group 

discussions with a randomly selected group of fifty (48) participants to provide 

responses requiring further elaboration and clarification with regards to data analysis 

obtained from the questionnaire. Moreover, the focus-group discussions enabled the 

researcher to further examine the extent to which the proposed intervention was 

accepted from a qualitative perspective, by allowing the prospective teachers to share 

their views and thoughts about the ACT Methodology without being limited by having 

to choose predefined options. Since the researcher could not predict the results of the 

questionnaire, the interview schedule consisted of two types of questions – rigid and 

known questions, as well as fluid questions which arose from a need to further explore 

the results of the quantitative data analysis. 

The use of closed-ended items in the questionnaire followed by open-ended questions 

provided a method of bimodal validation (Creswell, 2014). Bimodal validation is a 

method in which two sources, methods or perspectives are employed to cross-validate 

data (Creswell, 2014). When these methods and perspectives are properly setup, they 

can be used to complement each other (Creswell, 2014) and, thus, further strengthen 

the choice of research instruments used in the study. Thus, the use of bimodal 

validation provided the researcher with a broader (from quantitative data) and a deeper 

(from qualitative data) understanding of the research objectives (Creswell, 2014). 
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4.8 Data collection 
Data collection was conducted in two consecutive stages and thus based on a 

sequential mixed methods data collection process (Creswell & Plano-Clark, 2011). In 

such studies data is collected in sequence. In this study, qualitative data collected from 

interviews was used to better understand the results of the quantitative data collected 

using questionnaires (Creswell & Plano-Clark, 2011). Thus, a mixed data and 

sequential data collection process is best used when researchers cannot explicitly 

predict the results of their study from a single data collection event, and they need to 

conduct a second data collection phase based on the preliminary analysis before 

proceeding to the next phase of the research (Creswell & Plano-Clark, 2011). In this 

study questionnaires were firstly administered to the participants followed by 

interviews held on a different day. The two-staged data collection process allowed for 

the participants to think about their responses to the questionnaire, as a questionnaire 

with a long list of items can be daunting and challenging to complete. In this study 

questionnaires were suitable because they are time and cost effective, enabling the 

researcher to conveniently collect data from a convenient venue (Rowley, 2014).  

Although questionnaires can be influenced, the researcher ensured reliability and 

validity by requesting participants to complete the questionnaire in the shortest time 

possible. Completed questionnaires were captured immediately online to avoid 

cooperative editions.  

The questionnaires were designed to gather data on: (1) prospective teachers’ 

retrospective acceptance of the ACT Methodology, (2) their prospective acceptance of 

the ACT Methodology, and (3) the planned future usage of the ACT Methodology. 

Since, this study was based on a sequential mixed methods data collection process, the 

administering of questionnaires was followed by group discussions. The group 

discussions were organised with willing participants during times convenient to both 

the researcher and participants. Voice and visual recordings were considered. The aim 

of the focus-group discussions was to provide the researcher with information 

regarding the participants’ perspectives on the ACT Methodology when used to teach 

of programming. In this study, a sequential mixed methods data collection process was 

used, starting with questionnaires followed by interviews. This was deemed 

appropriate because the interviews enabled the researcher to clarify questions, probe 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 93 

for unexpected responses as well as seek for clarity with regards to the results obtained 

in the analysis of the quantitative data generated by the questionnaires (Creswell & 

Plano-Clark, 2011). In turn, the qualitative analysis from the open-ended focus-group 

discussions helped to enhance the validity and credibility of the quantitative results 

(Patton, 2002). 

4.9 Recording and reporting 
The qualitative data was iteratively analysed using thematic analysis and grouped into 

categories of descriptions using tables based on associative meaning. Thematic 

analysis is defined as an empirical study of the qualitatively different ways in which 

people experience a particular phenomenon. The results of a thematic analysis are 

presented as categories of descriptions with each category of description being placed 

in a table where it represents a single idea suggested by more than one participant 

(Braun & Clarke, 2006). The qualitative questions in the interview schedule are given 

in Appendix F. The qualitative data from the interview schedule was recorded in tables 

and reported on using thematic analysis.  

The quantitative data gathered from the closed questions of the questionnaire was 

collated and analysed using statistics. The statistics used were regression. Item 

responses were thus analysed statistically and placed into suitable tables. Since the 

study was not conducted on the entire population of prospective teachers enrolled for 

the module, an inferential rather than a descriptive statistical analysis approach was 

used (Creswell, 2012). Inferential statistical analysis uses data from an accurately 

selected sample to make conclusions about the population under study (Creswell, 

2012).  

Additionally, regression and correlation analysis were applied to items 1 to 14, 15 to 

23, and 24 to 32 of the questionnaires. These statistics were recorded in a spreadsheet, 

and compared and contrasted with each other to obtain the best predictor for 

acceptance. Similarly, statistics for items 33 to 52, 53 to 62, and 63 to 71 were also 

recorded in a spreadsheet, and compared and contrasted to determine the best predictor 

for intention. The goal was to gather information to bring order and understanding to: 

(1) the relationship that exists between the factors acceptance and intention, and (2) to 
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determine the extent to which that relationship exists among the participants of this 

study. 

Moreover, the regression analysis and correlation coefficient for items 1 to 32 

(acceptance), 33 to 71 (intention), and 72 to 74 (usage behaviour) were also recorded 

in a spreadsheet and analysed using correlation and regression analysis to ascertain the 

effects that acceptance and intention have on usage behaviour. The aim was to partly 

explain how acceptance and intention affect usage behaviour. To understand this 

relationship, the researcher needed to determine the best predictor for usage behaviour, 

as well as the relationship that exists between acceptance and intention and usage 

behaviour. These results are reported in Chapter 5. 

4.10 Analysis 
As discussed, the current study follows a mixed methods design, combining 

quantitative and qualitative analysis approaches (Cresswell & Plano-Clark, 2011). 

Such hybrid analysis approaches achieve deeper understanding of the problems, 

diluting most of the weaknesses inherent in individual analysis methods when used on 

their own (Cresswell & Plano-Clark, 2011). On one hand, a qualitative approach 

allows researchers to provide their own perceptions and views as grounds for accepting 

or refuting claims (Merriam & Tisdell, 2016), thus the researcher uses thematic 

analysis to interpret qualitative data. On the other hand, the quantitative paradigm calls 

for descriptive statistical justification to arguments, thus the researcher uses statistics 

to analyse and interpret quantitative data. In this study, qualitative data arose from a 

set of open-ended items in the interview schedules (Patton, 2002) which helped to 

support the quantitative results; as well as provide qualitative data that can be analysed 

and converted into quantitative data (Patton, 2002).  

In addition, the quantitative paradigm purports positivist views in which scientific 

reasoning and argumentation are deductively based on highly specific data 

generalizable from samples of the population, while on the other hand qualitative 

approaches emphasize interpretivist views in which theories arise from inductive 

observations (Lincoln & Guba, 1985). Thus, a hybrid theoretical framework of data 

analysis grounded in positivist and interpretivist ontologies is apparent in this study. 
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Data analysis occurred in two stages, the first stage included the analysis of the 

quantitative data using statistics, and in the second stage the researcher analysed the 

qualitative data gathered from interviews using codes and themes based on thematic 

analysis. Items 1 to 32 and 33 to 71 on the questionnaire relate to acceptance and 

intention of the ACT Methodology, respectively.  

The result for acceptance refers to what extent the participants accept being taught 

using the ACT Methodology as students, while the results for intetnion indicates the 

extent of future acceptance by participants of the teaching methods used in the ACT 

Methodology when they are teachers in the future. The larger the sample, the more 

generalisable these findings are to the entire population of prospective teachers, which 

facilitates further assumptions about prospective teachers outside of the target 

population (i.e., at other universities).  

Ultimately, the regression analysis  results for items 1 to 32 and 33 to 71 addressed 

research question 2. To test the effects that acceptance and intention have on usage 

behaviour, participants were requested to respond to items 72 to 74 which related to 

usage behaviour. A regression analysis of participants’ acceptance and intetnion 

described their relationship with regards to usage behaviour. The regression results 

obtained for items 1 to 32 and items 33 to 71, thus, helped to address research question 

2 which sought to understand how acceptance and intention affect usage behaviour.  

Items 1 to 14, 15 to 23 and 24 to 32 on the questionnaire related to intention comprising 

the factors experienced, trust and people. The aim was to determine how each of these 

factors relate to intention. Therefore, the statistics use were correlation and regression 

analysis. The correlation statistics determined the relationship between each individual 

factor and retrospective acceptance, while regression analysis determined to what 

degree each factor influenced the overarching construct of retrospective acceptance. 

Thereafter, a regression analysis for each of the factors determined the best predictor 

of retrospective acceptance. The results obtained from the regression analysis directly 

responded to research question 3. Correlation analysis was used as a supporting 

statistic to expand on the relationship between each factor and retrospective intention.  
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The factors that affect intention were similarly analysed. These included anticipated, 

trust and people factors as interrogated by items 33 to 52, 53 to 62 and 63 to 71 on the 

questionnaire. Correlation was used to determine the relationship between each factor 

and intention, while regression analysis was used to analyse the extent to which each 

factor influences intention. The results obtained from the regression analysis were 

compared to address research question 3 to shed light on the best predictors of 

intention. Thus, regression was the main statistic used for responding to research 

question 3, while correlation analysis was used as a supporting statistic.  

The second stage of data analysis was the analysis of qualitative data gathered from 

the interviews. Specifically, the thematic analysis of this data addressed research 

questions 1. Thematic analysis is a technique that helps to investigate the qualitatively 

different ways in which people experience or view a particular phenomenon (Braun & 

Clarke, 2006). Therefore, after the focus-group discussions, responses to each item 

from each participant were transcribed, repeatedly read, and their core meaning 

highlighted. Thereafter, statements with closely associated meanings were coded. 

Closely associated codes were subsequently themed. Ultimately, this analysis 

addressed research question 1 and provided more insight into the students’ views on 

and perceptions about the use of the ACT methodology as a teaching framework for 

programming.  

4.11 Validity and reliability 
Qualitative data arising from a set of open-ended questions were used to enhance 

validity and credibility of the respondents’ views (Cresswell, 2014). Validity or 

credibility implies accurateness and appropriateness of data collection and data 

collected. Validity means trustworthiness, thoroughness, and quality (Golafshani, 

2003). One of the ways in which a researcher can demonstrate data worthiness and 

credibility is through the use of multiple or dual sourcing (Magwa & Magwa, 2015). 

In this study dual sourcing was demonstrated by use of questionnaires and an interview 

schedule which incorporated both quantitative and qualitative approaches of research. 

Some of the questions from that arose from the interview schedule were based on data 

analysis of the questionnaire, therefore in this study these different modes of data 

collection were used to complement each other.  
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On the other hand, reliability or dependability implies that the procedures used to 

collect data give almost similar findings under constant conditions (Magwa & Magwa, 

2015). While objectivity refers to whether findings are unbiased and how neutral and 

objective the researcher is (Magwa & Magwa, 2015). Therefore, validity, reliability 

and objectivity connote the extent to which the research results can be accurately 

interpreted, and results generalized to populations and conditions (Tichapondwa, 

2013). In this study, the researcher made use of a randomly and self-selected sample 

to be participants which represents the diverse member of the population under study 

of which is bound by campus of registration, year of study, and module enrolment, 

thus increasing the validity, reliability and objectivity of this study by making sure that 

the participants meet these criteria. 

Furthermore, for the questionnaire, in order to explore the structure of the items in the 

sub-constructs within each construct and validate the proposed scales of items in the 

model, factor analysis with promax rotation was applied to the items in each construct. 

During the process, some items may be dropped either because they do not load 

strongly enough onto any factor or because they cross-load onto multiple factors.  

The factor extraction is deemed to be successful if the Kaiser-Meyer-Olkin Measure 

of Sampling Adequacy (KMO) exceeds 0.6 and Bartlett’s test of sphericity is 

significant. 

The factor structure that results from EFA is then used as a starting point for 

confirmatory factor analysis (CFA) in which the construct validity (both discriminant 

validity and convergent validity) and reliability are tested. Items that negatively affect 

either reliability or validity may be dropped in order to attain these important statistics. 

An additional statistic to measure reliability – Cronbach’s alpha - will also be 

calculated. An alpha value of at least 0.7 is considered adequate. 

 
4.12 Ethics and limitations 
The proposal for this study went through a rigorous ethical clearance process to ensure 

that no ethical considerations were omitted, and no subsequent ethical problems arose 
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during the research. However, it is worth noting a few limitations to this study. Firstly, 

since this study was conducted on a sample of third-year students from the University 

of KwaZulu-Natal, Edgewood Campus, registered for the module EDCM111, the 

results have limited generalizability to students from other universities enrolled in a 

similar module.  

Moreover, while other forms of statistics could have been used for the data analysis, 

the researcher chose to focus on correlation and regression analysis. This then limits 

the scope of argumentation and interpretation from various perspectives. These 

limitations are taken account of in the relevant discussions in subsequent chapters.  

Furthermore, the researcher chose to conduct statistical analysis for the overarching 

acceptance and intention, as well as for the experienced, anticipated, trust and people 

factors, but not for the component constructs that make up these factors. This also 

limits this study in terms of the breadth and depth of the statistical analysis, which in 

turn influences argumentation and interpretation. Ultimately, while it is well known 

that questionnaire response rate decreases with the length of the questionnaire, it is 

hoped that the participants of this study were motivated to complete their 

questionnaires. 

Also collaborated responses to questions by word-of-mouth were also possible 

between research participants fond of each other, but respondents were asked not to 

discuss the questions with peers who had not yet answered the questionnaire. 

Furthermore, the number of responses decreases with the length of a questionnaire and 

hence some questions, especially towards the end might have not been answered not 

because of a lack of responses to them, but because the respondents were impatient to 

continue with the questionnaire. However, respondents were encouraged to fill in as 

much as possible, spending enough time on each question as needed by them. 

4.13 Conclusion 
In conclusion, this chapter has detailed the research design and methodology employed 

to meet the study’s aims and objectives, and to address the research questions. Section 

4.2 introduced the methodology, specifically how the ACT methodology was applied 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 99 

to guide the intervention. The timeline and activities of the study were outlined in 

Section 4.3. Section 4.4 provided an overview of the research design, followed by a 

discussion on sampling methods in Section 4.4. Section 4.5 discussed the ADDIE 

process. Sampling and the data collection instruments were addressed in Sections 4.6 

and 4.7, respectively. Sections 4.8 to 4.10 covered the processes of data collection, 

recording, reporting and analysis. A discussion of the study's validity and reliability 

was presented in Section 4.11, followed by considerations of ethics and limitations in 

Section 4.12. This chapter has thus laid a clear foundation for the subsequent analysis 

and interpretation of the study's findings. 
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CHAPTER 5: RESULTS 
5.1 Introduction 
In this chapter is a discussion of the results, specifically focusing on the interpretation 

and evaluation of the results in relation to the first three objectives of the study wherein 

the fourth research objective is discussed in the following chapter. Thus, the research 

objectives that will be dealt with in this chapter read as follows: 

1. To determine students’ perspectives towards the ACT methodology 

pedagogies when used to teach programming. 

2. To determine the best component predictors of acceptance and intention 

on future usage of the ACT methodology’s pedagogies. 

3. To determine how the component factors of acceptance and intention 

affect future usage of the ACT methodology’s pedagogies. 

The Sections of this chapter prelude each other as follows: Section 5.2 discusses how 

the factors of acceptance and intention affect future usage of the ACT methodology, 

Section 5.3 discusses the best predictors of acceptance and intention on usage of the 

ACT methodology, Section 5.4 discusses student perceptions towards the ACT 

methodology, and the chapter is concluded in Section 5.5. Therefore, the research 

questions are discussed from research question 3 to 1. This is because the regression 

analyses (quantitative analyses) were conducted ahead of the thematic coding analyses 

(qualitative analyses) since the regression analyses results partly informed the thematic 

coding analyses. 

5.2 How the component factors of acceptance and intention affect future usage  
This Section responds to research question 3 which is stated as follows: How does the 

component factors of acceptance and intention affect future usage of the ACT 

methodology? The Section is divided into two parts: 1) How do the component factors 

of acceptance affect future usage of the ACT methodology’s pedagogies for learning 

purposes, and 2) How do the component factors of intention affect future usage of the 

ACT methodology’s pedagogies for teaching purposes? For each component factor, 

regression analysis is used, as discussed in Sections 5.2.1 and 5.2.2 below. 
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satisfied the prospective teachers are with this intervention, the more likely they are to 

use it in the future for their studying and learning purposes. 

When the second regression analysis in Table 5.1 above for ACC_BUR was 

considered, it was found that there was a statistically significant relationship with p 

value of 0.041, which is less than the chosen significance level of 0.05 between 

ACC_BUR and future usage of the ACT methodology for learning purposes. 

However, the strength of this relationship was recorded to be 1.8% (R2 = 0.018) of the 

variance in future usage of the ACT methodology for learning purposes. The 

regression coefficient of -0.191 implies that, with every increase in ACC_BUR, the 

future usage of the ACT methodology decreases by 0.191 units. This suggests that an 

indirect relationship exists between ACC_BUR and future usage of the ACT 

methodology for learning purposes. The t-value of -2.059 suggests that this 

relationship is statistically significant. Therefore, it can be concluded that the more 

ACC_BUR the prospective teachers experience, the less likely they are to use the ACT 

methodology’s pedagogies in the future. However, while this conclusion is statistically 

true (p < 0.001), it has little bearing (R2 = 0.018) on convincing the prospective 

teachers to not use the intervention, with the percentage associated with this regression 

measured at 1.8%.  

5.2.1.2 How do the trust component factors of acceptance affect future usage of the 
ACT methodology for learning purposes? 
Table 5.2 depicts the effects of the trust component factors of acceptance and how they 

affect future usage of the ACT methodology for learning purposes. In this table, ACC 

stands for acceptance, while COH and REL stand for coherence and reliability, 

respectively. 
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behaviour. The regression coefficient for INT_FUL was 1.137 (p < 0.001), indicating 

that for every one-unit increase in INT_ENG, the dependent variable is expected to 

increase by 1.137 units, holding other variables constant. The associated t-value 

(15.321) was also highly significant (p < 0.001), providing further evidence of the 

strength of this relationship. Therefore, this suggests that the more fulfilled the 

prospective teachers are with the intervention, the more likely they are to use it in the 

future for teaching purposes. 

The second regression analysis demonstrates that a strong relationship exists between 

INT_EFF and usage behaviour. The model accounted for 42.1% (R2 = 0.421) of the 

variance in usage behaviour. The regression coefficient of 0.721 (p < 0.001) for 

INT_EFF indicates that for every unit increase in INT_EFF, usage behaviour is 

expected to increase by 0.721 units, assuming all other variable are kept at a constant. 

This implies a directly and positive relationship between INT_EFF and future usage 

of the ACT methodology for teaching purposes. The t-value associated with this was 

recorded to be 13.602 with a high significance (p<0.001), which further strengthens 

the assertion of the relationship that exists between INT_EFF and future usage of the 

ACT methodology for teaching purposes. This implies that the more effective the 

prospective teachers view the intervention as being, the more likely they are to use it 

in the future for teaching.  

The third regression analysis revealed a statistically significant relationship between 

the independent variable INT_BUR and the dependent variable. However, the model 

accounts for only a small proportion, 2,9% (R2 = 0.029), of the variance in usage 

behaviour. The regression coefficient for INT_BUR is -217 (p = 0.015), indicating that 

for every one-unit increase in INT_BUR, future usage of the ACT methodology for 

teaching purposes is expected to decrease by 217 units, holding other variables 

constant. The associated t-value (-2.444) was also statistically significant (p = 0.015), 

indicating a significant relationship between INT_BUR and the dependent variable. 

Therefore, a negative and indirect relationship exists between INT_BUR and future 

usage of the ACT methodology, suggesting that the more difficulty (burden) the 

prospective teachers experience with the intervention, the more likely they are to not 

use the intervention in the future for teaching. 
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5.2.2.2 How does the trust component factors of intention affect future usage of the 
ACT methodology for teaching purposes? 
Table 5.5 below depicts the regression analysis for how the trust component factors of 

intention affect future usage of the ACT methodology for teaching reasons. In this 

table INT stands for intention, while the preluding COH and REL stand for coherence 

and reliability. 

Table 5.5: shows the regression analysis for how the trust factors of intention 

affect usage 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 INT_CO
H .454 210.844 1, 254 .000 .673 14.520 .000 

2 INT_REL .457 213.390 1, 254 .000 .736 14.608 .000 

3 
INT_CO

H 514 133.633 2, 253 .000 
.375 5.453 .000 

INT_REL .420 5.593 .000 
 

Based on the first regression analysis (see Table 5.5), INT_COH had a statistically 

significant relationship with future usage of the ACT methodology for teaching 

purposes. The model accounted for 45.4% of variance in usage behaviour with a high 

significance of p < 0.001. The regression coefficient of 0.673 suggests that with every 

unit increase in INT_COH, there will be an increase of 0.673 units in future usage of 

the ACT methodology for teaching purposes, thus implying a direct and positive 

relationship between INT_COH and future usage, with a significance of p < 0.001. 

The associated t-value was recorded to be 14.520, also with a high significance of p < 

0.001, which provides further evidence of this relationship. Therefore, this suggests 

that the more coherent the intervention is to the prospective teachers, the more likely 

they are to use it in the future for teaching purposes. 

The second regression analysis in Table 5.5 shows that there was a statistically strong 

(p < 0.001) relationship between INT_REL and future usage of the ACT methodology 

for teaching purposes. The model accounts for 45.7% (R2 = 0.457) of variance in 

future usage of the ACT methodology, which implies a moderately strong relationship 

between INT_REL and future usage. The regression coefficient of 0.736 implies that, 
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for every unit increase in INT_REL, future usage of the ACT methodology is expected 

to increase by 0.736 units. This assertion is further supported by the t-value of 14.608 

with a high significance of p < 0.01, implying that a positive and direct relationship 

exists between INT_REL and future usage of the ACT methodology for teaching 

purposes. Thus, the more reliable the prospective teachers view the intervention as 

being, the more likely they are to use it in the future for teaching. 

5.2.2.3 How do people component factors of intention affect future usage of the ACT 
methodology for teaching purposes? 
Table 5.6 shows how people factors of intention affect future usage of the ACT 

methodology for teaching purposes. In this table, INT stands for intention while SOC 

and FAC stand for social and facilitator factors, respectively. 

Table 5.6: The regression analysis for how the people factors of intention affect 

usage 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 INT_SO
C 0.503 258.289 1, 255 0.000 0.772 16.071 0.000 

2 INT_FA
C 0.422 187.657 1, 255 0.000 0.671 13.699 0.000 

3 

INT_SO
C 

0.534 145.761 2, 254 0.000 
0.551 7.763 0.000 

INT_FA
C 0.277 4.125 0.000 

 

The first regression analysis in Table 5.6 shows that there was a statistically significant 

(p < 0.001) relationship between INT_SOC and future usage of the ACT methodology 

for teaching purposes. The model is responsible for 50.3% (R2 = 0.503) of variance in 

future usage of the ACT methodology for teaching purposes, thus indicating a strong 

relationship. The regression coefficient of 0.772 suggests that for every unit increase 

in INT_SOC, future usage of the ACT methodology can be expected to increase by 

0.772 units, holding all other variables constant. The associated t-value is 17.071 at a 

p value of 0.000, both of which indicate to a strong statistical significance between 

INT_SOC and future usage of the ACT methodology for teaching purposes. This 
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implies that a positive and direct relationship exists between INT_SOC and future 

usage of the ACT methodology for teaching purposes. It can, therefore, be concluded 

that the more positive the social influence is on the prospective teachers regarding the 

intervention, the more likely they are to use the intervention in the future.  

Regression analysis two in Table 5.6 indicates a statistically significant relationship 

between INT_FAC and future usage of the ACT methodology for teaching purposes. 

The model accounts for 42.2% (R2 = 0.422) of variance in future usage of the ACT 

methodology, implying a moderately strong relationship. The regression coefficient of 

0.671 suggests that, with every unit increase in INT_FAC, future usage of the ACT 

methodology for teaching purposes can be expected to increase by 0.671 units. This 

assertion is further supported by the t-value of 13.699 with a high significance of 

0.000, both of which suggests a strong statistical significance. Thus, the relationship 

that exists between INT_FAC and future usage of the ACT methodology for teaching 

reasons is positive and directly related. This implies that the more positive the 

INT_FAC influence is on the prospective teachers, the more likely they are to use the 

intervention in the future. 

5.3 The best component predictors of acceptance and intention on future usage 
of the ACT methodology 
This section seeks to address research question 2 which is stated as follows: What are 

the best component predictors of acceptance and intention on future usage of the ACT 

methodology? 

The Section is presented in two Subsections. Subsection 5.2.1 deals with the regression 

analysis of the acceptance component factors and its best predictors of future usage of 

the ACT methodology for learning purposes, while Subsection 5.2.2 deals with the 

intention component factors and its best predictors of future usage of the ACT 

methodology. Within each of these Sections, the interpretation and reporting of the 

best component construct predictors of usage behaviour are compared and contrasted, 

followed by the interpretation and reporting of the best predictors of acceptance and 

intention when all are considered together. For clarity, the component constructs will 

be headed under their main factors. 
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5.3.1 The best predictors of acceptance for future usage of the ACT methodology 
for learning purposes 
5.3.1.1 The best component predictors of experienced factors of acceptance on future 
usage of the ACT methodology for learning purposes 
Table 5.7 depicts the best predictors of experienced component factors on future 
usage of the ACT methodology for learning purposes. In this table ACC stands for 
acceptance, while SAT and BUR stand for satisfaction and burden, respectively. 
 
Table 5.7: How experienced factors within acceptance compare  

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 

ACC_SA
T 

0.409 77.989 2, 225 < 0.001 
0.766 12.205 < 0.001 

ACC_BU
R -0.019 -0.265 0.791 

 
Taking into account the first regression analysis in Table 5.7 for ACC_SAT and 

ACC_BUR together: For the first regression analysis with ACC_SAT as the 

independent variable, the results indicate a statistically significant relationship 

between ACC_SAT and future usage of the ACT methodology for learning reasons. 

The model explains approximately 40.9% of the variance in the dependent variable, 

and both the F-test and the t-test for ACC_SAT are highly significant (p < 0.001). 

For the second regression analysis with ACC_BUR as the independent variable: The 

results revealed that ACC_BUR was not statistically significant (p = 0.791) in 

predicting future usage of the ACT methodology for learning reasons. Moreover, the 

regression coefficient for ACC_BUR was not significantly different from zero, as 

indicated by the non-significant p-value (B = -0.019). 

Therefore, in summary, while ACC_SAT demonstrates a significant relationship with 

the dependent variable and is thus considered a significant predictor of future usage, 

ACC_BUR does not appear to be a significant predictor of future usage of the ACT 

methodology for learning reasons in this analysis. Thus, when prospective teachers 

experience an intervention, satisfaction with the intervention plays a larger role in 

predicting future usage than how difficult it was to use the intervention. 
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5.3.1.2 The best predictors of trust component factors of acceptance on future usage 
of the ACT methodology for learning. 
Table 5.8 below depicts the best predictors of trust component factors of acceptance 

on future usage of the ACT methodology for learning reasons. In this table ACC stands 

for acceptance, while COH and REL stand for coherence and reliability, respectively. 

Table 5.8: How trust factors within acceptance compare 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 
ACC_CO

H 0.344 66.736 2, 
254 <0.001 

0.391 5.102 < 
0.001 

ACC_REL 0.254 3.422 0.001 
 

As seen in Table 5.8, when both ACC_COH and ACC_REL are considered together, 

the analysis shows a statistically significant relationship (p < 0.001) between 

ACC_COH, ACC_REL and future usage of the ACT methodology. Together these 

account for 34.4% (R2 = 0.344) of variance in usage behaviour. Individually, both 

ACC_COH and ACC_REL have a statistically significant (p < 0.001) regression 

coefficient with future usage of the ACT methodology. Moreover, with every unit 

increase in ACC_COH and ACC_REL, future usage of the ACT methodology can be 

expected to increase by 0.391 and 0.254 units, respectively.  

Thus, the relationship is directly related and positive between ACC_COH, ACC_REL 

and future usage of the ACT methodology. Therefore, it can be concluded that 

ACC_REL and ACC_COH are significant predictors of future usage of the ACT 

methodology for learning. However, ACC_COH has a higher regression coefficient 

than ACC_REL. This implies that, for these prospective teachers, future usage of the 

ACT methodology for learning can be expected to increase more with ACC_COH than 

with ACC_REL. Thus, intervention cohesion has a much higher bearing than 

reliability in predicting future usage. 
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5.3.1.3 The best predictors of people component factors of acceptance on future 
usage of the ACT methodology for learning 
Table 5.9 below shows how people factors within acceptance compare when combined 

pared against each other all at once. In this table ACC stands for acceptance, while 

SOC and FAC stand for social and facilitator factors, respectively. 

Table 5.9: How people factors within acceptance compare 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 

ACC_SO
C 

0.353 68.855 2, 252 < 0.000 
0.243 3.410 0.001 

ACC_FA
C 0.434 5.818 < 0.000 

 

The regression analysis, as shown in Table 5.9 above, revealed a statistically 

significant relationship between the independent variables ACC_SOC and ACC_FAC, 

and usage behaviour. In combination, these variables account for approximately 35.3% 

of the variance in future usage of the ACT methodology for learning. 

For every one-unit increase in ACC_SOC, the usage behaviour is expected to increase 

by 0.243 units, holding ACC_FAC constant. While for ACC_FAC, a one-unit increase 

results in an increase of 0.434 units in future usage of the ACT methodology for 

learning, holding ACC_SOC constant. However, while both ACC_SOC and 

ACC_FAC have statistically significant regression coefficients, as indicated by their 

respective p-values (p = 0.001 for ACC_SOC and p < 0.000 for ACC_FAC), 

ACC_FAC has a higher future usage of the ACT methodology for learning than 

ACC_SOC. This implies that ACC_FAC is the better predictor of future usage of the 

ACT methodology for learning. 

5.3.1.4 Comparison of all the best component predictors of acceptance for future 
usage of the ACT methodology for learning 
Table 5.10 below depicts the comparison of all the best predictors of acceptance for 

future usage of the ACT methodology for learning. In this table ACC stands for 

acceptance, while the preluding SAT, BUR, COH, REL, SOC and FAC stand for 

satisfaction, burden, coherence, reliability, social and facilitator factors, respectively. 
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Table 5.10: How factors within acceptance compare  

I R2 F df1, df2 p-value 
B 

(regression 
coefficient) 

T p-value 

ACC_SAT 

0.662 28.455 6, 219 0.000 

0.504 2.353 0.000 

ACC_BUR -0.012 4.118 0.866 

ACC_COH 0.106 1.100 0.273 

ACC_REL 0.014 0.169 0.866 

ACC_SOC 0.003 0.041 0.967 

ACC_FAC 0.196 2.328 0.021 
 

When compared with each other, the regression coefficient for ACC_SAT is the 

highest, with a measurement of 0.504. This implies that for every one-unit increase in 

ACC_SAT, the future usage of the ACT methodology for learning increases by 0.504 

units on average. The t-value associated with ACC_SAT is 2.353, with a p-value of 

0.000, indicating that the coefficient for ACC_SAT is statistically significant. 

The second highest regression coefficient is for ACC_FAC, which is recorded as 

0.196. This suggests that for every one-unit increase in ACC_FAC, the future usage 

of the ACT methodology for learning increases by 0.196 units on average. The t-value 

associated with ACC_FAC is 2.328, with a p-value of 0.021, indicating that the 

coefficient for ACC_FAC is statistically significant. 

Overall, ACC_SAT and ACC_FAC are, therefore, statistically significant predictors 

of the dependent variable. This means that both satisfaction and facilitator have a 

strong bearing on student future usage of the intervention, while ACC_BUR, 

ACC_COH, ACC_REL and ACC_SOC do not appear to have statistically significant 

effects on future usage. 

5.3.2 The best component predictors of intention on future usage of the ACT 
methodology for teaching 
5.3.2.1 The best predictors of the anticipated component factors of intention on 
future usage of the ACT methodology for teaching 
Table 5.11 below depicts the best predictors of the anticipated factors of intention on 

future usage of the ACT methodology for teaching. In this table INT stands for 
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intention, while the preluding ENG, BUR and EFF stand for engagement, burden and 

effectiveness, respectively. 

Table 5.11: How anticipated factors within intention compare 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 

INT_EN
G 

0.479 61.540 3, 201 < 0.001 

0.459 5.138 < 0.001 

INT_BU
R -0.020 -0.297 0.767 

INT_EFF 0.331 3.781 < 0.001 
 

The regression analysis shown in Table 5.11 revealed a statistically significant 

relationship between the independent variables INT_ENG, INT_BUR and INT_EFF, 

and the dependent variable, future usage of the ACT methodology for teaching. In 

combination, these variables account for approximately 47.9% of the variance in the 

dependent variable. 

The regression coefficients for INT_ENG and INT_EFF are recorded at 0.459 and 

0.331, respectively. This suggests that for every unit increase in INT_ENG and 

INT_EFF, future usage of the ACT methodology for teaching is expected to increase 

by 0.459 and 0.331 units, respectively. However, the regression coefficient for 

INT_BUR is -0.020 with no statistically significant relationship between INT_BUR 

and future usage of the ACT methodology for teaching (p = 0.767). This suggests that 

with every unit increase in INT_BUR, future usage of the ACT methodology for 

teaching is expected to decrease by -0.20 units, which has little statistical significance 

and can be discarded.  

However, both INT_ENG and INT_EFF have statistically significant regression 

coefficients, as indicated by their respective p-values (< 0.001 for both). This suggests 

that INT_ENG and INT_EFF significantly predict the future usage of the ACT 

methodology for teaching. Of the two, INT_ENG has a greater coefficient regression 

than INT_EFF, and is therefore is the best predictor of usage. INT_BUR does not 

significantly predict the dependent variable, as its p-value is greater than 0.05. 
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Therefore, it can be concluded that instructional engagement and instructional 

effectiveness significantly predict the dependent variable, while instructional burden 

does not. 

5.3.2.2 The best component predictors of trust factors of intention on future usage of 
the ACT methodology for teaching. 
Table 5.12 below depicts the best predictors of the trust factors of intention on usage 

behaviour. In this table, INT stands for intention, while COH and REL stand for 

coherence and reliability, respectively. 

Table 5.12: How trust factors within intention compare 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 
INT_CO

H 514 133.633 2, 253 0.000 
0.375 5.453 0.000 

INT_REL 0420 5.593 0.000 
 

When considered together, both INT_COH and INT_REL are significant predictors (p 

< 0.001) of usage behaviour. They are responsible for 51.4 (R2 = 0.514) variance in 

future usage of the ACT methodology for teaching.  

The regression coefficient for INT_COH is 0.375. This implies that for every one-unit 

increase in INT_COH, the dependent variable, future usage of the ACT methodology 

for teaching, increases by 0.375 units on average. The t-value associated with 

INT_COH is 5.453, with a p-value of 0.000, indicating that the coefficient for 

INT_COH is statistically significant. The coefficient for INT_REL is 0.420. This 

suggests that for every one-unit increase in INT_REL, the dependent variable 

increases by 0.420 units on average. The t-value associated with INT_REL is 5.593, 

with a p-value of 0.000, indicating that the coefficient for INT_REL is statistically 

significant. Since INT_REL has a higher regression coefficient than INT_COH, this 

means that INT_REL is a best predictor of future usage of the ACT methodology for 

teaching within trust factors. 
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5.3.2.3 The best component predictors of people factors of intention on future usage 
of the ACT methodology for teaching 
Table 5.13 below depicts the best predictors of the people factors of intention on future 

usage of the ACT methodology for teaching. In this table INT stands for intention, 

while SOC and FAC stand for social and facilitator factors, respectively. 

Table 5.13: How people factors within intention compare 

Regression 
analysis IV R2 F df1, 

df2 
p-

value 
B 

(regression 
coefficient) 

T p-
value 

1 

INT_SO
C 

0.534 145.761 2, 254 0.000 
0.551 7.763 0.000 

INT_FA
C 0.277 4.125 0.000 

 

When considered together, both INT_SOC and INT_FAC account for 53.4% variance 

in the dependent variable, future usage of the ACT methodology for teaching. 

However, the regression analysis for INT_SOC is 0.551, while that of INT_FAC is 

0.277. This implies that for both INT_SOC and INT_FAC there is a direct and positive 

relationship between them and future usage of the ACT methodology for teaching. 

This relationship is one that for every unit increase in INT_SOC and INT_FAC, future 

usage of the ACT methodology for teaching is expected to increase by 0.551 and 0.277 

units, respectively. Therefore, between the two independent variables of INT_SOC 

and INT_FAC, the variable INT_SOC has a higher regression coefficient. Therefore, 

this means that for the variables of people factors, INT_SOC is the best predictor of 

future usage of the ACT methodology for teaching. Thus, the prospective teachers rely 

more on the views of their peers than those of experts as to whether they use an 

intervention or not. The more positive those views are, the more likely the prospective 

teachers are to use the intervention in the future for teaching. 

5.3.2.4 Comparison of all the best predictors of intention on future usage of the ACT 
methodology for teaching 
Table 5.14 below depicts the comparison of all the best predictors of acceptance on 

future usage of the ACT methodology for teaching. In this table, INT stands for 

intention, while the preluding ENG, EFF, BUR, COH, REL, SOC and FAC stand for 

engagement, effectiveness, burden, coherence, reliability, social and facilitator factors. 
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Table 5.14: How factors within intention compare 

IV R2 F df1, df2 p-value 
B 

(regression 
coefficient) 

T p-value 

INT_ENG 

0.621 46.166 7, 197 0.000 

0.096 0.928 0.354 

INT_EFF 0.117 1.448 0.149 

INT_BUR 0.062 -1.039 0.300 

INT_COH 0.227 2.700 0.008 

INT_REL 0.002 -0.022 0.982 

INT_SOC 0.290 3.391 0.001 

INT_FAC 0.231 3.309 0.001 
 

When the factors of acceptance are compared, the regression coefficients for 

INT_EFF, INT_BUR and INT_REL are 0.117, 0.062 and 0.002, respectively. These 

coefficients indicate the expected change in the dependent variable for every one-unit 

increase in each of these predictors. The t-values associated with these variables are 

1.448, -0.039, and -0.022, respectively, are relatively low, indicating a low statistical 

significance. The high p-values for these variables further indicates that none of these 

coefficients are statistically significant. 

However, the regression coefficients for INT_COH, INT_SOC and INT_FAC are 

0.227, 0.290 and 0.231, respectively. This suggests that for every one-unit increase in 

INT_COH, INT_SOC and INT_FAC, the dependent variable increases by 0.227, 

0.290 and 0.231 units, respectively. The t-values associated with these variables are 

2.700, 3.391 and 3.309, respectively. The p-values for INT_COH, INT_SOC and 

INT_FAC are 0.008, 0.001 and 0.001, respectively, indicating that the coefficients for 

these variables are statistically significant. 

Overall, therefore, INT_ENG, INT_COH, INT_SOC and INT_FAC are statistically 

significant predictors of future usage of the ACT methodology for teaching, while 

INT_EFF, INT_BUR and INT_REL do not appear to have statistically significant 

effects on usage behaviour. 
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I also found creation most effective because it allowed me to actively apply coding 

concepts through hands-on projects. (Student 3 Focus Group 2) 
 

When prompted further to explain how hands-on projects contributed to their 

understanding, they responded that: 

It allowed me to experiment with different coding blocks, seeing how they interact in 

real-time. For instance, when I wanted my sprite to move in a specific way, I could 

try different code blocks until it worked. (Student 1 Focus Group 2) 

 

For me, the traffic dodge game and especially the black night game were very useful 

in teaching us coding. In these games creation allowed us to actively apply what we 

learned and see the immediate results in the games we built. (Student 2 Focus Group 

2) 

 
Students 2, 3 and 5 from Group 4 also supported this notion by substantiating that:  

I liked creation because it allowed us to apply what we learned practically, 

reinforcing theoretical concepts through hands-on experience. (Student 5 Focus 

Group 4) 

 

What I think is that creation allowed us to actively apply what we learned and we 

were able to see the immediate results in the games we built. (Student 2 Focus 

Group 4) 

 

If I think about just how complex the coding concepts are, prioritizing creation to 

provide clear and organised learning resources enhanced our understanding. 

(Student 3 Focus Group 4) 

 
The narratives above positively support the hands-on aspects of the creation pedagogy, 

and this was attributed to factors such as experimentation with various blocks of code 

which made the learning of coding easier. The ease with which the concepts could be 

applied in their coding projects then enhanced and furthered their understanding of 

coding. 
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5.4.1.2 Tangible outcomes 
A concomitant aspect of creation pedagogy that was also mentioned by several group 

members in Focus Group 3 – that creation rendered coding concepts less abstract thus 

solidifying understanding as mentioned below by Student 5 and others from this group:  

Creation was my personal best. We got firsthand experience of coding, creating our 

own games, and suddenly coding wasn't this abstract thing anymore. It just clicked. 

(Student 5 Focus Group 3) 

 

Yes, we made this other game where we had to guide a bird through the dark night. 

Simple game. Coding the logic and sprites – it was very helpful and made everything 

clearer. (Student 3 Focus Group 3) 

 

Yes. All of the detailed guides were useful actually. We also had to build a racing 

game where we applied concepts that we learned in class, which solidified our 

understanding of those coding concepts. (Student 2 Focus Group 3) 

 

When prompted to “…describe how creation" helped reinforce theoretical concepts 

effectively”, Student 3 and 4 from Group 3 responded that:  

We built a racing game where we applied concepts that we learned in 

class. This solidified our understanding of those coding concepts. 

(Student 3 Focus Group 3) 

True, when students actively build projects and see the direct application 

of coding, it solidifies their understanding. For instance, creating a 

simple game helped grasp coding logic effectively. (Student 4 Focus 

Group 3) 

Therefore, the students were aware of the abstract nature of coding concepts. However, 

when they learnt coding in Scratch this assisted in making coding less abstract and 

facilitated their understanding. Primarily, the immediacy and ease with which Scratch 

projects can be run is attributed to this visual representation of the concepts in Scratch. 
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5.4.1.3 Enjoyment of application-oriented learning 
Moreover, students also felt that learning coding through creation made their learning 

more practical and enjoyable. To support this view, Student 1, 4 and 5 from Group 3 

found: 

… creation appealing. Applying what we learned in practical projects made coding 

more enjoyable. (Student 4 Focus Group 3) 

 

I agree, coding games made it fun. The creation approach was my 

personal favourite. (Student 1 Focus Group 3) 

 

It (creation) was fun, and seeing the result of our efforts was rewarding. 

(Student 4 Focus Group 3) 

 

Applying what we learned in practical projects made coding more 

enjoyable. (Student 1 Focus Group 3) 

 

Student 1, 3 and 5 from Group 5 further stated that in relation to creation that they:  

 
… created a simple game where the sprite had to navigate its way around 

other sprites through the city. Trying out different codes to make the 

game challenging and then seeing our classmates enjoy playing it was a 

rewarding experience. (Student 3 Focus Group 5) 

 

Yeah. Having me to create my own games from a guide encouraged me 

to also apply my own ideas on top of the ones instructed in the guide, and 

this made my learning fun and interactive. (Student 5 Focus Group 5) 

 

Absolutely! Coding games made it fun. The creation approach was my 

personal favourite. (Student 1 Focus Group 5) 

 
Furthermore, numerous students thought that the guides were useful for learning to 

code. Student 3 from group 3 communicated that they:  

… liked creation … where the guides were very useful in assisting us to 

code. Without the detailed guides, I do not think that I would have been 

able to cover as much progress as I did. (Student 3 Focus Group 3) 
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When prompted how did these discussions contribute to their understanding of coding 

the following was asserted: 

 

Yes, talking through mistakes we made with peers helped me to see different solutions 

and this helped to improve my ability to read through code effectively. (Student 2 

Focus Group 4) 

 

I agree with you, through discussions, students can share different approaches to 

problem-solving, learn from each other's mistakes, and collectively develop a deeper 

understanding of coding principles. (Student 1 Focus Group 4) 

 
Conversation provided opportunity for students to combine pedagogies, in this case 

combining the conversation pedagogy with the correction pedagogy. This was 

achieved by having a conversation between group members and allowing them to use 

another pedagogy. However, this was not the only collaborative learning that was 

possible through the conversation pedagogy that students were exposed to. For 

example, in another group, the students were able to identify that collaboration would 

also occur among the students, facilitated by their conversation, as inferred below: 

 
conversation would be my choice for frequent use. It encourages collaboration, peer 

learning, and sharing diverse perspectives. (Student 6 Focus Group 8) 

 

Yes, with group discussions, students clarified doubts, corrected each other, shared 

diverse problem-solving approaches, and collectively deepened their understanding 

of coding. (Student 2 Focus Group 8) 

 

I also agree, conversation also worked for me. The group discussions helped me 

understand different approaches to coding problems. (Student 5 Focus Group 8) 

 

Definitely, we shared different ways of tackling problems. It broadened my perspective 

on coding. (Student 6 Focus Group 8) 

 

Therefore, this implies is that when students are using the conversation pedagogy, they 

can use it to collaborate in two ways. The first way is to use it by combining 

conversation with another pedagogy, in this case the correction pedagogy. The second 
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way is to learn from each other through conversation, thus collaborating with each 

other in a group. Both of these collaborations then led to innovative solutions. When 

this group of students was prompted to provide an example of a coding challenge in 

which conversation led to innovative solutions, enhancing problem solving, one 

student responded as follows: 

We were stuck on some difficult concept when working on the shark 

project, and a peer shared a unique perspective that helped us solve it. 

(Student 3 Focus Group 8) 

 

While the shark game was based on the chaos pedagogy, it is encouraging to observe 

that the students identified the necessity to use the conversation pedagogy and 

converse with each other on complex concepts, finding various solutions and 

improving their problem-solving skills, which has a direct effect on their coding 

abilities. This further strengthening the notion that collaborative learning under the 

conversation pedagogy occurred in two ways, namely, by combining one or more 

pedagogies with the conversation pedagogy, as well as mutual and interdependent 

learning. 

5.4.2.2 Shared problem solving 
The second perspective that the students alluded to with reference to the conversation 

pedagogy suggested that the conversation pedagogy helps facilitates shared problem 

solving, which enhanced understanding, helping students grasp coding concepts more 

easily. Since the problem solving is shared, problems become easier to resolve. To 

support this assertion, the students substantiated: 

Personally, I found conversation effective. Discussing ideas with classmates helped 

me grasp coding concepts more easily. (Student 3 Focus Group 2) 

 

When requested to provide an instance where conversation pedagogy aided their 

understanding of a coding concepts, the students responded: 

Certainly. We had a project where we had to create a racing car game 

using code. Discussing the structure and coding techniques with 
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classmates helped us come up with creative solutions and improve our 

project. (Student 2 Focus Group 2) 

 

I will say that I also found conversation appealing. It created a 

collaborative environment, and discussing coding challenges with peers 

was beneficial. (Student 5 Focus Group 2) 

 

Yes. During coding discussions, different perspectives were shared, and 

we often found creative solutions to problems. It made the learning 

experience more dynamic. (Student 6 Focus Group 2) 

 

Yes, that is true. Like for instance during a discussion about how to code 

for collision detection and the different ways this could be done in, this 

made us to share different perspectives, helping me to see coding 

challenges from different angles. (Student 1 Focus Group 2) 

 

Similar views were expressed by students from Group 5, where they alluded to the 

conversation pedagogy as enhancing their understanding. This is evident in the 

following interaction between Student 4 and his group members below when 

questioned about the most effective pedagogy for learning coding. 

I prefer conversation. Collaborative learning fosters a supportive 

environment, enhancing understanding. (Student 4 Focus Group 5) 

 

Yes, I also agree with you. During all of our group projects, discussing 

different approaches with peers helped me grasp coding concepts from 

various perspectives. (Student 5 Focus Group 5) 

 
When prompted further to discuss how the conversation pedagogy enhanced their 

understanding the students mentioned: 

During group coding projects, discussing ideas and problem solving together 

improved our understanding. (Student 4 Focus Group 5) 
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True, the discussions encouraged teamwork and sharing different coding approaches. 

I think that the collaboration fosters a supportive environment, enhancing 

understanding. (Student 2 Focus Group 5) 

 

I agree with you, group discussions helped me understand different approaches to 

coding problems. This was very beneficial for my understanding of coding. (Student 

1 Focus Group 5) 

 
It appeared, therefore, that students appreciated the collaborative nature of the 

conversation pedagogy as it facilitated the understanding of coding concepts,  

especially through discussion. The understanding is that when a task, or coding project, 

is shared it is less of a burden than trying to work on it alone, hence, this makes the 

learning of coding easier, enhancing understanding in the process. When the students 

were asked exactly how they had used the conversation pedagogy to enhance their 

understanding, students from Group 5 responded as follows:  

I had a concept that I was struggling with, so I talked about it with my group members 

and I was able to understand where I was going wrong through talking about it. 

(Student 2 Focus Group 5) 

 

Yes, in my case, one of our members was good with coding, so he would discuss 

concepts with us which helped us to enhance our understanding of those concepts. 

(Student 5 Focus Group 5) 

 

Ultimately, the two themes that emanated for the conversation pedagogy were not 

contrasting but were closely related and interlinked . These themes suggested that the 

students had a positive outlook on the conversation pedagogy. It was evident that the 

collaborative learning opportunities afforded by conversation, both of pedagogical 

collaboration and interpersonal collaboration, enhanced the understanding of coding 

concepts. In addition, the conversation pedagogy facilitated problem solving, which 

enhanced understanding. The students valued discussing their ideas with their peers, 

as they were able to both talk and think about them simultaneously – as opposed to 

simply thinking when not in a conversation with another person. 
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Two other students from Group 2 shared similar views:  

It simplifies learning by emphasising prior thinking and planning of a game, what 

blocks to use and how to organise those blocks. (Student 3 Focus Group 2) 

 

I agree, having to think about the different blocks to use and how to use them makes 

it easier to code, saving time and making the learning process more efficient as now 

I’ve thought about what blocks to use. (Student 5 Focus Group 2) 

 

For me I'd say curation worked best because it enabled me to plan ahead as to which 

blocks of code I’d use and how I’d put them together. This then helped facilitated a 

more smoother learning journey for me. (Student 4 Focus Group 3) 

 

When the students from Group 2 were asked how would they plan, they responded as 

follows: 

I would use flowcharts and sometimes a bit of pseudocode. (Student 2 Focus Group 

2) 

 

I preferred to use pseudocode. (Student 3 Focus Group 2) 

 

Yes, using pseudocode helped me to spend less time when coding and making less 

mistakes as I’d have a written down plan for how I’d go about in creating my project. 

(Student 4 Focus Group 2) 

 

These narratives emphasise the importance of planning and its contribution to assisting 

the students to learn coding through the curation pedagogy. While these views are 

positive, they were not widely shared, which suggests that not many of the students 

appreciated prior planning before coding. The narrative below exemplifies this: 

Planning for me took away most of my time, as I wanted to use it for coding which I 

enjoyed doing. (Student 5 Focus Group 2) 

 

5.4.3.2 Centralised resources 
The second perspective was that the students commended the centralization of 

resources, which then helped them to gather different blocks of code from various 
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sections, similar to curating only the blocks that are needed. This centralization of 

resources made it possible for them to easily identify where to find the blocks that they 

needed and increased their learning. This perspective is exemplified in the 

conversation between Student 3 of Group 1 and his peers. 

I found curation appealing as it saved time, all the resources we needed were in one 

place. (Student 3 Focus Group 1) 

Yes, it allowed us to focus on coding rather than spending time searching for 

materials. (Student 2 Focus Group 1) 

 

I liked curation because it saved time. Having resources organised made it easier to 

find what we needed. (Student 3 Focus Group 1) 

 

When working on projects, identifying the relevant blocks quickly and planning 

around how I’d put those blocks together helped me focus more on coding. (Student 

5 Focus Group 1) 

 

Having curated resources reduced the time spent searching for information, allowing 

more focus on learning. (Student 6 Focus Group 1) 

 

This perspective emphasizes the importance of having curated resources that assist in 

finding what is needed. This makes the learning of coding faster than if the resources 

(or blocks of code in this case) were not all in one place and first needed to be curated 

by collecting and placing the blocks of code into a Scratch program.  

5.4.4 Perspectives on correction pedagogy 
Two perspectives were dominant among the students on the correction pedagogy of 
the ACT methodology. The table below depicts these perspectives.  
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Student 2 and 4 of Group 1 shared a similar view about correction assisting in 

identifying errors and, thus, committing fewer mistakes in future by improving coding 

skills: 

Correction was useful because it provided guidance on improving our coding skills. 

(Student 4 Focus Group 1) 

 

True, the feedback on our code helped us understand errors and learn better practices. 

(Student 2 Focus Group 1) 

 
From the above interactions, it is evident that the correction pedagogy can be used to 

assist students to identify errors, which helps to avoid similar errors being made in the 

future. One such instance was when the students worked on a Scratch project where 

they had to find errors in the project. In order to do this, they were required to, firstly, 

study how the project was behaving and then go through the guide to understand how 

it was expected to behave. Thereafter, the students had to correct the project so it 

behaved in the expected manner. In doing this, the students had to be able to identify 

errors on their own and then fix those errors, which improved their coding skills. 

Another case where students had to identify errors and then fix them was while their 

lecturer was doing live coding sessions. During these live coding sessions, the lecturer 

would choose one student’s Scratch project to use for identifying and correcting errors. 

This was done with the entire class. A small number of students maintained that this 

was helpful, and good for them to learn coding. This is clarified by Group 1: 

Correction was useful because it provided guidance on improving our coding skills. 

(Student 4 Focus Group 1) 

 

When requested to elaborate how guidance improved this student’s coding skills, the 

following response was offered: 

The feedback on our code helped us understand errors and learn better practices. 

(Student 4 Focus Group 1) 
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However, for a vast number students of students this was not a good technique to use 

as they had opposing views:  

I’d say correction was the least effective. It often demotivated and felt like criticism 

rather than constructive feedback. (Student 1 Focus Group 1) 

 

Correction didn’t work for me either. It discouraged risk-taking and stifled creativity 

in coding. (Student 4 Focus Group 1) 

 

For me I will say correction was the least effective because for the mistakes that I 

made it felt more like criticism than constructive feedback, which impacted my 

confidence. (Student 2 Focus Group 1) 

 

When these students were questioned about how correction pedagogy negatively 

impacted their confidence, Student 2 responded: 

When we had to discuss corrections from my project with the whole class, this made 

me not to like the experience of sharing my project as this made receiving feedback to 

be focused solely on errors and criticism. This just made the learning process 

discouraging and hindered my enthusiasm for coding. (Student 2 Focus Group 1) 

 

5.4.4.2 Feedback loop 
However, another perspective widely shared by the students was that they appreciated 

the feedback that was associated with the correction pedagogy. The quote below 

illustrates this:  

I liked correction because it helped refine our coding skills by pointing out errors and 

suggesting improvements. (Student 4 Focus Group 2) 

 
When prompted to provide a specific example where correction helped refine their 

coding skills, Student 4 responded: 

Certainly. In the jumping unicorn game the unicorn wasn’t sensing when it hit the 

rock which must make the game end. The correction for this highlighted a way for me 

to identify and fix errors in my code. (Student 4 Focus Group 2)  
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when confronted with a coding challenge. Thus, many of the students attested to the 

chaos pedagogy as being uncontrolled as highlighted below: 

I think chaos was least effective. It made learning feel disorganised and confusing. 

(Student 3 Focus Group 2) 

 

Certainly. During coding exercises, there were times when instructions were unclear, 

and everyone was doing different things. It made it challenging to follow a structured 

learning path. (Student 5 Focus Group 2) 

 

That is true. Like with the ‘shark’ game the scenario did not have instructions and this 

made it disorganised, it made things challenging for me to follow in a logical learning 

path. (Student 2 Focus Group 2) 

 

Similar views were also repeated in Group 2 as evident in the discussion below: 

chaos would be my choice for less frequent use. It can overwhelm students and hinder 

effective learning. (Student 4 Focus Group 2) 

 

Yes, when there's too much disorganization or unclear instructions, students may 

struggle to focus on specific coding tasks, leading to confusion. (Student 6 Focus 

Group 2) 

 

I agree with chaos being unappealing. It made learning coding extremely hard since 

we do not have any prior coding experience. (Student 5 Focus Group 2) 

 

I would also say chaos would be less frequent in my approach. It can be confusing 

and difficult to code and this can be overwhelming for students. (Student 2 Focus 

Group 2) 

 

When prompted to elaborate on how chaos “made it difficult” and “might overwhelm 

them”, Student 2 from Group 2 gave the following explanation: 

Like, for instance, when the task lacks organization and clarity, students struggle to 

code, leading to confusion and frustration. (Student 2 Focus Group 2) 
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5.4.5.2 Disrupts learning. 
Another perspective that was common amongst the students was that chaos was 

disruptive towards their learning. Even though the students were expected to work on 

their projects individually, they could assist each other. Since the instructions for the 

coding tasks under chaos were unclear, self-interpretation prevailed, which meant that 

reaching an agreement within a group or as individuals took a considerable amount of 

time. This shifted the students’ focus away from coding and onto what to do and how 

to do it, with not much success: 

I will agree with the one that said chaos was the least appealing. It disrupted the 

structured learning environment we needed for coding and it made it seem like I had 

learnt nothing as I battled with creating the shark game on my own. But perhaps if I 

was with my friends, maybe I would not have struggled as much. (Student 4 Focus 

Group 2) 

 

When the students were prompted to provide an example of how chaos pedagogy 

disrupted their structured learning and made it challenging they offered the following: 

chaos in the shark game created a scattered learning experience where everyone was 

doing their own thing and this would make some of us feel like we are off track. 

(Student 4 Focus Group 2) 

 

Like the different views that people had disrupts structured learning, making it 

challenging for students to stick to one plan and have a good understanding of coding. 

(Student 1 Focus Group 2) 

 

Yes, when there's too much disorganization and little information in terms of exactly 

what to do, students struggle, hindering their understanding. Maybe it’s good when 

we’re more experienced. (Student 5 Focus Group 2) 

 

For me too, chaos didn't work for me. The unclear path disrupted structured learning 

and made it challenging for me to understanding and learn coding concepts. (Student 

4 Focus Group 2) 

 

Again, I must also admit, chaos in the shark game was a headache for me. It just 

confused me and I often got lost. (Student 1 Focus Group 2) 
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Yes, I also agree with you, chaos was unappealing. It disrupted our learning flow, 

making it challenging to stay on track. (Student 4 Focus Group 2) 

 
When requested to elaborate on a situation where chaos disrupted their learning flow, 

students from Group 5 responded as follows: 

In group assignments, it was hard to coordinate when the approach was chaotic. It 

slowed down the entire process as everyone had their own view for how to code the 

project. (Student 4 Focus Group 5) 

 

In a chaotic learning environment, it was hard to follow a clear path of understanding. 

It felt overwhelming. (Student 2 Focus Group 5) 

 

Yes, like with the Shark project we all had our own views for how to do it, we debated 

this and ended up being more confused. So, for me, chaos disrupts structured learning, 

making it challenging for students. (Student 5 Focus Group 5) 

 

While the views shared by the students on the chaos pedagogy can be considered as 

negative, they are insightful and provided a glimpse into students’ views about the 

chaos pedagogy in the early stages of learning coding. Expectedly, coding within the 

chaos pedagogy posed a challenge to the students as they found it unclear as to how to 

go about the task. There was vast amounts of information to go through in order to 

understand this, and this can be challenging to students, especially if they are not used 

to learning within the chaos pedagogy and still have to acquaint themselves with this 

approach. 

5.4.5.3 chaos pedagogy for testing 
One of the main reasons why many students did not appreciate the use of the chaos for 

teaching purposes was its greater orientation towards testing rather than teaching. 

Hence, a small number of students viewed chaos as more of an assessment pedagogy 

than a teaching pedagogy. The students noted that this pedagogy was not teaching 

them, but rather testing them too soon into their coding learning. The narrative below 

illustrates this: 
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With the shark game the scenario 1 did not have instructions and this made it 

disorganised, it made things challenging for me to follow in a logical learning path. 

It created confusion and hindered my understanding of coding concepts at the 

learning stage. I think chaos is better suited for testing and assessment than for 

teaching coding. (Student 2 Focus Group 2) 

 
Therefore, this student valued clarity.  

When probed for an explanation on how their views of chaos pedagogy as a testing 

technique affected their learning experience, the students responded in the following 

manner: 

I didn't find chaos appealing. Coding without clear instructions made me feel like I 

was being tested before I had a good understanding. (Student 4 Focus Group 2) 

Yes, it made learning feel harsh and confusing. It created confusion and hindered my 

understanding of coding concepts. (Student 1 Focus Group 2) 

 

Many students also alluded to the need to use the chaos pedagogy less frequently. The 

narrative below illustrates this: 

Chaos would be less frequent for me. It disrupts structured learning, making it 

challenging for students to grasp coding concepts. (Student 2 Focus Group 2) 

 
This meant that structure is essential for this student. Students were then requested to 

share an example of how chaos pedagogy disrupts structured learning in a coding class. 

The following response was offered: 

When there's too much disorganization and little information in terms of exactly what 

to do, students struggle, hindering their understanding. Maybe it’s good when we’re 

more experienced. (Student 2 Focus Group 2) 

 

Chaos would be my choice for less frequent use. It can overwhelm students and hinder 

effective learning. (Student 4 Focus Group 2) 

 

Being overwhelmed is a valid concern. When requested to offer an example, Student 

4 said:  
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When there's too much disorganization or unclear instructions, students may struggle 

to focus on specific coding tasks, leading to confusion. (Student 4 Focus Group 2) 

 

5.4.5.4 Experimental learning 
However, surprisingly, one student attested to having positive views about the chaos 

pedagogy. This student communicated that this pedagogy offered freedom to 

experiment and explore the different blocks of code, how they work and how to use 

them. Through trial and error, this student was able to figure out how to code in Scratch 

using the chaos pedagogy. The conversation below illustrates this: 

Chaos was surprisingly good. We had freedom, experimented, learned by trial and 

error. (Student 3 Focus Group 5) 

 

When prompted to share an example of how the chaos approach assisted them to learn 

coding, the student responded in the following manner: 

Well, with my group members we accidentally realised that we could 

code in so many different ways, but the results always being the same. 

This was so eye opening for me. (Student 3 Focus Group 5) 

 

Upon reviewing the student’s work, it was evident that this was one of the stronger 

students in coding. This student was also passionate about coding and this all likely 

contributed to the positive attitude. Therefore, in order for students to appreciate 

coding in the chaos pedagogy they must have a good understanding of coding concepts 

beforehand and enjoy coding. Thus, it is important to take note of how teachers use 

the chaos pedagogy and how often they use it. While it was expected that more students 

would have mentioned that chaos pedagogy allowed them to experiment and work 

with different blocks of code as they pleased, this perspective was only found in one 

of the students. With increased competence in coding, it is anticipated that more 

students will feel comfortable with the chaos pedagogy. 

5.5 Conclusion 
In this chapter, the analysis of data based on the first three research questions provided 

critical insights into the factors influencing the acceptance and intention to adopt the 

ACT methodology among prospective teachers. It also highlighted students’ 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 139 

perspectives on the pedagogies involved in the ACT methodology and their perceived 

effectiveness for learning programming. 

The findings underscored that satisfaction and perceived effectiveness are significant 

determinants of both acceptance and intention to use the ACT methodology. 

Satisfaction, particularly when tied to experiential and practical learning, was found to 

be a key predictor of future use. Trust factors, such as coherence and reliability, also 

played an essential role, although coherence tended to have a stronger influence on 

learning, while reliability was more influential for teaching. Social influences, 

including peer collaboration and lecturer support, further enhanced the likelihood of 

adoption, underscoring the importance of community in educational environments. 

Students’ perspectives on the ACT methodology revealed varying degrees of 

acceptance for its five pedagogical components: creation, conversation, curation, 

correction and chaos. The creation pedagogy was widely praised for fostering 

experiential and application-oriented learning, aligning with educational theories that 

prioritize hands-on engagement. The conversation pedagogy received positive 

feedback for promoting collaborative learning and shared problem-solving, enhancing 

understanding through dialogue. The curation pedagogy was appreciated for its 

emphasis on efficient planning and resource centralization, which minimized errors 

and streamlined learning. The correction pedagogy stood out for its focus on error 

identification and iterative improvement. However, the chaos pedagogy elicited mixed 

reactions; while a few students valued its potential for fostering creativity and 

experimental learning, the majority found it disorganized and overwhelming, 

particularly for novice learners. These insights emphasize the importance of balancing 

structure and freedom in pedagogical design to cater to varying student needs and 

learning preferences. By leveraging the strengths of the ACT methodology while 

addressing its challenges, educators can create more engaging, effective, and inclusive 

learning experiences. 
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CHAPTER 6: DISCUSSION 
6.1 Introduction 
This chapter discusses research question four in conjunction with the results of the 

study as a whole.  Research question four read as follows: Why does Acceptance and 

Intention affect Usage Behaviour the way they do? The Sections are presented as 

follows: Section 6.2 discusses why acceptance and intention affects usage of a 

pedagogy the way they do, Section 6.3 discusses the best predictors of acceptance and 

intention on usage. Thereafter, Section 6.4 deals with the perspectives of the 

prospective teachers on the ACT methodology, after which the chapter concludes in 

Section 6.5. 

6.2 Why acceptance and intention affect usage behaviour the way they do 
In conjunction with relevant literature, this Section discusses the results that address 

research question 4, which was stated as follows: Why does acceptance and intention 

affect future usage of the ACT methodology the way they do? This Section is divided 

into two sub-sections: Section 6.2.1 discusses the acceptance factors and why they 

affect future usage the way they do, while Section 6.2.2 focusses on intention factors 

and why they affect future usage of the ACT methodology’s pedagogies the way they 

do. The factors of acceptance are experienced, trust and people factors, while those of 

intention are anticipated, trust and people factors. Each factor is made up of component 

factors and this Section discusses each factor by addressing each component factor 

individually. 

6.2.1 Why do the factors of acceptance affect future usage of a pedagogy the way 
they do? 
6.2.1.1 Why the experienced component factors of acceptance affect usage of a 
pedagogy the way they do. 
The results of this study demonstrated that the more satisfied the prospective teachers 

were with the intervention for their own learning purposes, the more likely they were 

to use it in the future for their studying and learning. Thus, these results affirmed that 

there is a strong link between being satisfied with a pedagogy of learning and the 

likelihood of using the pedagogy in the future for the same purposes. In this study, 

satisfaction was composed of two variables, namely, enjoyment and effectiveness, 

where enjoyment was defined as the extent to which the prospective teachers enjoyed 

the pedagogy and effectiveness was defined as the extent to which the pedagogy was 

perceived as having achieved its purpose.  
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Literature has established that when prospective teachers enjoy learning using a 

particular pedagogy, this tends to boost their level of motivation and engagement with 

the pedagogy and content being learnt (Ebrahimzadeh & Alavi, 2016; Koutromanos et 

al., 2024). Moreover, when the pedagogy being used is effective and the students are 

enjoying it, they tend to remember the content of the subject better (Hernik & 

Jaworska., 2018). The vast majority of the participants agreed that they enjoyed the 

pedagogy of teaching and attested to the pedagogy being effective at teaching them 

Scratch coding.  

Moreover, the prospective teachers indicated being positively engaged with coding 

their Scratch projects. The performance of the prospective teachers in their assessment 

task (including assignments, tests and exams) was also good, which affirms the 

pedagogy of teaching them Scratch coding. Since the performance of the students was 

good, this implies that the pedagogy was effective in teaching the prospective teachers 

coding, and hence improving their performance. Therefore, it can be concluded that 

this pedagogy assisted them assimilate, learn and remember the content of the module 

better as compared to traditional pedagogies of learning. Overall, since the prospective 

teachers were satisfied with the pedagogy when using it for learning, there is a high 

likelihood that they will use this pedagogy in the future for learning. 

However, when the difficulty of learning using the pedagogy was tested, the results 

revealed that the harder it was for the prospective teachers to learn using the pedagogy, 

the less likely they were to use it in the future for learning purposes. A different study 

found similar results when it revealed that pre-service teachers' perceived ease of use 

significantly affected their desire to adopt technology-enabled learning methods in the 

future (Hou et al., 2022). Specifically, this study by Hou et al. (2022) found that the 

harder it is for prospective teachers to use a pedagogy when learning, the less likely it 

is that they will use it in the future. This finding is consistent with the findings of the 

present study. Moreover, while this difficulty decreases the chances of usage, the 

results also showed that the prospective teachers were aware of this, and asserted that 

they did not want the pedagogy to be difficult for them to use for their learning in the 

future. This result strongly suggests that lecturers and teachers alike should consider 

1) how they use a pedagogy of teaching with prospective teachers, and 2) the difficulty 

imposed by the teaching pedagogies that they employ as these have a strong bearing 
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on whether the prospective teachers choose to use it or not in the future, in this case 

for learning. However, satisfaction which consisted of enjoyment and effectiveness 

tended to have a high acceptance, meaning that they both increased the likelihood of 

future usage. 

6.2.1.2 Why the trust factors of acceptance affect future usage of a pedagogy the way 
they do 
The results for trust factors, which consisted of coherence and reliability also revealed 

that the prospective teachers felt that the more coherent a pedagogy of learning was, 

the more likely they were to use it in the future for learning purposes. Therefore, this 

suggests that the prospective teachers were interested in the process of learning and 

not simply the results of learning. Moreover, this process of learning must make sense 

to them in order to influence future use. This implies that teachers and lecturers must 

be intentional with a pedagogy’s use and how it will be used. When teachers and 

lecturers are intentional about their use of a pedagogy they tend to focus on certain 

aspects of that pedagogy and how to make use of the best and most positive aspects of 

that pedagogy. When the pedagogy makes sense, and is coherent in the minds of the 

prospective teachers, there is a good chance that they will want to use that pedagogy 

of teaching in the future for their own learning. Two separate studies by Puerta (2024) 

and Rissanen et al. (2021) revealed similar results when the views of coherence and 

sense making of a pedagogy were tested among prospective teachers. These results 

revealed that when prospective teachers view a pedagogy of teaching as coherent and 

sensible to them, there is a high chance that they will use it in the future.  

Moreover, even though the studies by Puerta (2024) and Rissanen et al. (2021) used 

different pedagogies than those employed in this study, they arrived at the same 

conclusion. Both of these studies justified similar results even though their 

methodologies were different. The study by Puerta (2024) focused on the use of 

gamification as a pedagogy of teaching and learning, while that of Rissanen et al. 

(2021) was based on the growth mindset pedagogy, and the results from both studies 

revealed that the more coherent and sensible prospective teachers viewed a pedagogy 

of teaching and learning, the greater the likelihood that they would use it in the future. 

Therefore, this implies that irrespective of the pedagogy of teaching and learning that 
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is employed, if the prospective teachers view it as coherent and sense making, they 

will use it in the future.  

Furthermore, this study revealed that the more reliable the prospective teachers viewed 

a pedagogy of teaching, the more likely they were to use it in the future for their own 

learning. Therefore, reliability of a pedagogy (in the opinion of a prospective teacher) 

also plays a crucial role in determining if the prospective teacher would like to be 

taught in this pedagogy in the future or not. The results by Zamir and Ali (2023) 

support this finding, i.e., prospective teachers who find information and 

communication technology (ICT) pedagogies reliable for learning are more likely to 

integrate it into their future teaching practices, suggesting that reliability is a key factor 

in the adoption of pedagogical methods for future use. This finding concurs with the 

premise of the conceptual framework posed in this study, i.e., that a high trust in terms 

of acceptance in relation to coherence and reliability of a pedagogy will result in a high 

likelihood of future use of that pedagogy for learning purposes. 

6.2.1.3 Why people factors of acceptance affect future usage of a pedagogy the way 
they do 
When the influence of peers and the community was investigated, it was revealed that 

the more positive the social and peer influence on the prospective teachers of a 

pedagogy of teaching, the more likely they were to use the pedagogy in the future for 

learning purposes. Therefore, it is important that other prospective teachers and the 

community, such as parents and other stakeholders, share positive views about a 

plausible pedagogy of teaching. This finding is supported by Vandeyar and Adegoke 

(2024) who highlighted that peer influence and societal norms significantly impact 

prospective teachers' willingness to adopt and use innovative pedagogical approaches 

in their future teaching practices. The support and validation of peers and the broader 

educational community enhance the likelihood of these innovative pedagogical 

approaches being integrated into the teachers’ repertoire. Thus, within the South 

African context it is important to spread positive views about progressive pedagogies 

that utilize technology, especially those that have been proven or have potential to 

produce good outcomes.  
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In this study it was also established that the more positive the influence that the 

prospective teachers receive from their lecturers in relation to a pedagogy, the more 

likely they are to use it in the future for learning. Akbulut and Hill (2020) confirmed 

that when prospective teachers receive strong, positive support and influence from 

their lecturers regarding specific pedagogical approaches, they are more likely to adopt 

and utilize these methods in their future practices. Another study by Basilotta-Gómez-

Pablos et al. (2022) highlighted how support from lecturers can significantly enhance 

pre-service teachers' confidence and their willingness to adopt digital pedagogical 

practices. In their study, these authors suggest that positive reinforcement from faculty 

members can lead to a higher likelihood of prospective teachers integrating these 

pedagogies into their future practice. In relation to the current study, the prospective 

teachers experienced positive reinforcement from tutors and lecturers when using the 

ACT methodology, which helped to create positive perspectives about the pedagogy 

among the prospective teachers, giving them reason to use the pedagogy in the future 

for learning purposes. The conceptual framework used in this study supports the 

finding that the more positive a prospective teacher’s views are about a pedagogy, the 

more likely they are to use it in the future for learning purposes. 

6.2.2 Why do the factors of intention affect usage behaviour the way they do? 
6.2.2.1 Why anticipated component factors of intention affect usage behaviour the 
way they do 
This study established that the more satisfied the prospective teachers were with a 

pedagogy for teaching, the more likely they were to use it in the future for teaching 

purposes. Du et al. (2023) concurs that teachers' degree of satisfaction with online 

teaching significantly influences their performance and willingness to continue using 

online teaching methods in the future. Their study found that when teachers find online 

teaching platforms easy to use and effective, their satisfaction increases, which then 

makes them more likely to use these platforms in the future for teaching purposes. In 

the current research, the prospective teachers’ views on how satisfying the use of the 

pedagogy was, influences their willingness to adopt the pedagogy in the future. Since 

we see a small number of teachers utilizing technology in their teaching practices, we 

can link this to how satisfied they are with the results that they get when using 

technology to teach. 
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Another study by Pedditzi et al. (2021) discusses how job satisfaction, which includes 

fulfilling interactions with students and working within a supportive environment 

influences teachers' professional commitment and continued use of certain teaching 

practices. In their study, Pedditzi et al. (2021) found that the perceived satisfaction 

with a pedagogy of teaching played a significant role in determining whether or not 

prospective teachers are likely to use that pedagogy of teaching in the future. This 

finding further strengthens the view that prospective teachers’ opinions on how 

satisfying they perceive a pedagogy of teaching to be, has a strong influence in 

determining the likelihood of them using the pedagogy in the future for teaching 

purposes. Another study that supports this notion revealed that prospective teachers 

are more likely to implement pedagogies they perceive as effective in their future 

teaching (Margot & Kettler, 2019) and thus support the continued use of the pedagogy. 

The present study emphasises the understanding that when prospective teachers 

recognize the benefits and effectiveness of particular teaching methods, they are more 

inclined to adopting them in their own future teaching. 

This current study also reported that the more negative the prospective teachers’ views 

were on the use of a teaching pedagogy, the less likely they were to consider its future 

use for teaching purposes. This finding concurs with other studies, for example, 

Margot and Kettler (2019) found that teachers’ negative perceptions about the use of 

a pedagogy reduces the likelihood of future use. That study argues that the perceived 

challenges and barriers posed by the use of a pedagogy can greatly deter teachers from 

using a pedagogy of teaching (Margot & Kettler, 2019). Moreover, a study by Akram 

et al. (2022) discussed how teachers’ beliefs about the complexity of using a pedagogy 

of teaching can influence their willingness to use it in the future. In both these research 

studies the researchers provided insights into how the difficulty of using certain 

pedagogical methods impacts prospective teachers’ future use of those pedagogies.  

6.2.2.2 Why trust factors of intention affect future usage of a pedagogy the way they 
do 
When perceived trust (which includes coherence and reliability of a pedagogy of 

teaching) was considered, the results revealed that the more coherent the prospective 

teachers view of the pedagogy was, the more likely they were to use it in the future. In 

a review by Margot and Kettler (2019) it was highlighted that when prospective 
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teachers view a pedagogy as coherent and well-structured, they are more likely to 

adopt it in their future teaching practices. That study also suggests that clear, 

comprehensive and coherent instructional methods enhance teachers’ confidence and 

willingness to implement pedagogies of teaching in their classrooms (Margot & 

Kettler, 2019). Therefore, in order to ensure that prospective teachers use pedagogies 

of best practices in the future, lecturers should ensure that they use clear, coherent and 

reliable resources. When prospective teachers use these on a daily basis, they will be 

more inclined to adopt these pedagogies in their future practice. 

Additionally, a study conducted by Li et al. (2022) explored how the coherence and 

perceived pedagogical ease of use of virtual reality technology influence prospective 

teachers’ intentions to integrate it into their teaching. The findings revealed that the 

more coherent and user-friendly teachers perceived a technology-based pedagogy to 

be, the more likely they were to use it in the future for teaching. The same can be said 

for the prospective teachers in this study, i.e., that the more coherent a pedagogy of 

teaching is perceived to be, the more likely the prospective teachers are to use it in the 

future for teaching. 

6.2.2.3 Why people factors of intention affect future usage of a pedagogy the way 
they do 
The prospective teachers also felt that when they become teachers, the perceptions of 

their fellow teachers will also play a role in whether or not they use a pedagogy of 

teaching. The findings revealed that the more positive the perspectives of the 

prospective teachers were about the views of their peers, the more likely they would 

be to use the pedagogy in their future teaching. Other research related to this indicates 

that teachers are more likely to adopt new pedagogical methods when they receive 

positive feedback and support from their peers (Chang et al., 2021).  

Similarly, research on student-centered teaching models, such as the ones used in this 

study, demonstrated that teachers’ professional identities and classroom practices were 

significantly influenced by supportive and collaborative environments (Keiler, 2018). 

This notion further strengthens the idea that teachers are more likely to adopt and 

sustain student-centred approaches when they observe their positive impacts as well 

as receive encouragement from their peers. 
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Additionally, in a different study it was shown that teachers who shared positive views 

about a pedagogy and observed its benefits in practice were more likely to persist in 

using these methods and to encourage their colleagues to do the same (Rissanen et al., 

2021). These findings underscore the importance of positive peer influence and 

supportive professional communities in the adoption of new teaching practices. This 

finding further asserts that the views held by fellow teachers impacts their counterparts 

in deciding whether to use a pedagogy of teaching in the future or not.  

Another study on the influence of fellow teachers and experts on teachers’ choices, 

explored a framework for selecting effective pedagogies based on their relevance to 

educational theories, research evidence of their effectiveness, their contribution to 

developing 21st century skills, and the effect of these factors on the level of adoption 

in educational practice (Herodotou et al., 2019). One of the key aspects that was 

emphasized was the role of evidence, including expert opinions, in determining the 

level of adoption of a pedagogy. The study found that expert endorsements, when 

combined with robust evidence from studies, significantly influenced teachers’ 

willingness to adopt new pedagogical methods. The current study found that 

prospective teachers, similarly, were more likely to integrate pedagogical methods into 

their future practice when they see strong evidence and hear positive evaluations from 

recognized experts in the field. 

A different but related study on how teachers influence each other in relation to the 

use of a pedagogy, investigated the transition of educators from traditional teaching 

methods to technology-integrated learning environments (Hartman et al., 2019). That 

study showed the importance of self-efficacy and support from mentors and 

colleagues, who often served as change agents. These mentors, experts and 

experienced peers, provide reassurance and just-in-time support, helping teachers feel 

more confident in adopting new technologies and pedagogical approaches (Hartman 

et al., 2019). The positive influence and support from these experts played a crucial 

role in overcoming resistance and enhancing teachers’ adoption of innovative teaching 

methods. That study also showed that when teachers receive positive feedback and 

observe successful implementation by respected colleagues or experts, they are more 

likely to embrace and persist with these new methods (Hartman et al., 2019). Together, 

these research studies illustrate the significant impact that positive views and 
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endorsements from fellow teachers have on encouraging other teachers to adopt new 

pedagogical methods. These results were also seen in the current study where the 

prospective teachers tended to agree that they were influenced by their fellow teachers 

and experts when choosing to use pedagogies of teaching in their future practice. Thus, 

the prospective teachers perceived that support and validation from fellow teachers, 

combined with evidence of effectiveness, motivated them to implement and sustain 

innovative teaching practices in the future (Hartman et al., 2019). 

6.3 The best predictors of acceptance and intention on usage behaviour 
This Section discusses the best predictors of acceptance and intention on usage 

behaviour. Section 6.3.1 discusses the best predictors of acceptance on usage 

behaviour, followed by Section 6.3.2 on the best predictors of intention on usage. 

6.3.1 The best predictors of acceptance 
The best predictors of acceptance are discussed below, namely, experienced, trust and 

people factors. 

6.3.1.1 Experienced factors 
For experienced factors within acceptance, the results of this study showed that, for 

the prospective teachers, satisfaction with a pedagogy of learning had the most 

influence on decisions about future use – greater than how hard or difficult it was to 

learn using that pedagogy. A similar study found that students' learning satisfaction 

had a significant and direct effect on students' learning effectiveness, which means that 

the more satisfied students were with a pedagogy of learning (Du et al., 2023), the 

greater the likelihood of them using the pedagogy in the future for learning purposes. 

When it came to how hard it was to use a pedagogy, the prospective teachers felt that 

difficulty of learning had the least effect on determining future usage. In a different 

study that discussed factors influencing teacher satisfaction with online resources 

during the Covid-19 pandemic, it was found that teacher satisfaction was influenced 

by perceived usefulness, ease of use and other factors, which in turn affected their 

performance and likelihood of continuing to use those online methods (Du et al., 

2023). These results suggest that satisfaction with a pedagogy is dependent on how 

easy it is to use, among other smaller factors that combine to make up satisfaction with 

a pedagogy. Similarly, prospective teachers in the current study felt that satisfaction 
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with the pedagogy for learning purposes played a bigger role in determining future use 

as compared to difficulty of usage.  

6.3.1.2 The best predictors of trust factors 
When the trust factors of the study were investigated, which included coherence and 

reliability of a pedagogy for learning purposes, results showed a strong link between 

them and future usage. However, it was also established that coherence had a stronger 

influence than reliability. A similar study found that coherence in educational 

programmes significantly impacted teachers' satisfaction and their willingness to adopt 

those pedagogical methods, potentially more so than the perceived reliability of the 

pedagogy for learning outcomes (Hammerness, 2006). Thus, coherence plays a larger 

role in determining future use of a pedagogy for learning purposes than reliability. 

6.3.1.3 The best predictors of people factors 
The results also showed that, while both peers and educators might have a strong effect 

on prospective teachers’ choice of pedagogy for future use, this study showed that the 

prospective teachers were more inclined to be swayed by their lecturers and tutors over 

their peers. Therefore, they appeared to place greater value on the opinions of lecturers 

and tutors.  

6.3.1.4 The best predictors of acceptance 
When comparing all the predictors of acceptance against each other, it was shown that 

satisfaction and the opinion of lecturers and tutors had a strong bearing on determining 

future usage of a pedagogy for learning purposes. However, satisfaction with a 

pedagogy had a more determining effect on future use. Additionally, It was also shown 

that, when compared together, difficulty in learning, coherence, reliability and peers 

had a small bearing on future usage. 

6.3.2 The best predictors of intention on usage behaviour 
6.3.2.1 Anticipated factors of intention 
When the prospective teachers considered engagement with a pedagogy, satisfaction 

and how effective a pedagogy is seen to be, had a greater determining influence than 

how hard it is to use and its effectiveness. However, satisfaction was shown to have 

the greatest determining influence on future usage. The difficulty of using a pedagogy 

for teaching appeared to have the least influence on future usage. In a study discussing 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 150 

factors influencing teachers' satisfaction with online teaching, findings suggested that 

perceived ease of use and satisfaction with a pedagogy significantly impact teachers' 

decisions to use it in the future for teaching purposes. That study indicated that while 

both ease of use and satisfaction were important, satisfaction played a more crucial 

role in determining usage, highlighting its influence over the perceived difficulty of 

the pedagogy (Du et al., 2023). 

6.3.2.2 The best predictors of trust factors of intention on usage behaviour 
Within the trust factors of intention, it was established that how reliable a pedagogy is 

perceived as being had a greater influence on usage than coherence. Therefore, 

reliability had more value among the prospective teachers than coherence. This 

suggests that reliability is the more significant predictor of usage behaviour than 

coherence. 

6.3.2.3 The best predictors of people factors of intention on usage behaviour 
The results for people factors of intention showed that the way the prospective teachers 

viewed their future students and colleagues was a strong predictor of usage behaviour. 

However, the prospective teachers showed that they would rely more on the views 

held by their students than those held by fellow teachers. Thus, the prospective 

teachers in this study appeared to value the views of their future students above those 

of future colleagues. 

6.3.2.4 Comparison of all the best predictors of intention on usage behaviour 
When all of the factors of intention are compared together to ascertain which have the 

most influence on determining future use of a pedagogy for teaching purposes, it was 

found that overall engagement, coherence, and the anticipated views of future students 

and of future colleagues, all predicted usage behaviour. However, the views of future 

students had the most bearing.  

6.4 Perspectives of prospective teachers on the ACT methodology 

6.4.1 Perspectives of prospective teachers on the creation pedagogy 
The creation pedagogy, which is a key component of Professor Blewett's Activated 

Classroom Teaching (ACT) methodology, has had outstanding reviews by students 

and teachers alike praising the approach’s efficacy in experiential learning, producing 

tangible outcomes, and enhancing the enjoyment of application-oriented learning. 
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Findings from the current research align well with this existing educational research, 

underscoring the pedagogical benefits of active learning strategies in the digital age. 

In this study, three perspectives emerged in relation to the creation pedagogy used. 

Namely: 1) that the hands-on creation (experiential learning) of coding projects was 

effective, 2) that creation rendered coding concepts less abstract, thus solidifying 

understanding (tangible outcomes), and 3) that learning coding through creation made 

learning more practical and enjoyable. These three perspectives are discussed below. 

6.4.1.2 Tangible outcomes 
Also, several of the prospective teachers agreed that the creation pedagogy rendered 

coding concepts less abstract and more concrete, thereby solidifying their 

understanding. This observation is supported by Cognitive Load Theory, which 

suggests that tangible, practical applications of theoretical concepts help reduce 

cognitive load and facilitate learning (Sweller et al., 2011). By translating abstract 

coding principles into concrete projects, students are able to see the real-world 

applications and outcomes of their work, which reinforces their comprehension and 

retention. Similar results were seen in a study conducted by Hattie (2009) where the 

authors emphasized the importance of visible learning, i.e., when students' awareness 

of their learning processes and outcomes enhances their academic achievement. 

6.4.1.3 Enjoyment of application-oriented learning 
The enjoyment derived from application-oriented learning was another recurrent 

theme among prospective teachers. This perspective is supported by the Self-

Determination Theory (Deci & Ryan, 2000), which posits that intrinsic motivation, 

driven by interest and enjoyment, plays a crucial role in effective learning. The 

creation pedagogy’s focus on practical application not only makes learning more 

engaging but also helps students develop a positive attitude towards the subject matter. 

A study by Isen and Reeve (2005) found that positive affection and enjoyment 

significantly enhance students' intrinsic motivation and overall academic performance. 

Moreover, the integration of enjoyable, practical tasks has a potential to foster a deeper 

connection to the learning material, as highlighted by Jenkins (2015) in his exploration 

of playful learning environments. 
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Therefore, it can be concluded that participant feedback on the creation pedagogy 

within the ACT methodology highlighted the pedagogy’s alignment with established 

educational theories and research findings. The hands-on, experiential nature of the 

pedagogy facilitated a deeper understanding and retention of coding concepts, while 

the tangible outcomes and enjoyment associated with the practical application 

enhanced students' intrinsic motivation and engagement. These insights affirm the 

efficacy of the creation pedagogy in fostering a dynamic and effective learning 

environment in the digital age. 

6.4.2 Conversation pedagogy and student perceptions 
The conversation pedagogy, another essential component of Professor Blewett's 

Activated Classroom Teaching (ACT) methodology, was positively received by the 

participants, highlighting its benefits in collaborative learning and shared problem 

solving. These insights are corroborated by extensive research in educational theory 

and practice, demonstrating the value of dialogue and interaction in enhancing the 

learning process. 

6.4.1.1 Experiential learning 
In this study, the students emphasized the effectiveness of the hands-on creation of 

coding projects, highlighting the importance of experiential learning. This approach 

aligns with Kolb's Experiential Learning Theory, which posits that knowledge is 

constructed through transformative experiences (Kolb, 1984). The hands-on aspect of 

the creation pedagogy allows students to engage directly with the material, fostering 

deeper understanding and the retention of coding concepts. Research indicates that the 

active engagement in learning activities significantly enhances students' grasp of 

complex subjects (Prince, 2004). In addition, Freeman et al. (2014) found that active 

learning strategies, including project-based learning, lead to improved performance in 

STEM fields. Therefore, the creation pedagogy’s hand-on approach enabled the 

prospective teachers to achieve a better understanding of coding concepts quickly. 

6.4.2.1 Collaborative learning 
Students noted that the conversation pedagogy enriches the learning experience by 

broadening their understanding and facilitating the exchange of ideas. This perspective 

aligns with Vygotsky's Social Development Theory, which emphasizes the importance 

of social interaction in cognitive development (Vygotsky, 1978). Collaborative 
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learning, as fostered by conversation pedagogy, allows students to articulate their 

thoughts, question assumptions, and build upon each other's ideas, leading to a deeper 

and more comprehensive understanding of coding concepts. Research by Johnson and 

Johnson (2009) supports this view, indicating that cooperative learning environments 

promote higher achievement, greater retention, and more positive attitudes towards 

learning. Additionally, Gokhale (1995) found that collaborative learning enhances 

critical thinking skills, as students must analyse, synthesize, and evaluate information 

collectively. 

6.4.2.2 Shared problem solving 
The second perspective from students highlighted that conversation pedagogy 

facilitates shared problem solving, which enhances their understanding and helps them 

grasp coding concepts more easily. This approach resonates with constructivist 

theories of learning, particularly the idea that knowledge is constructed through 

interaction and collaboration (Piaget, 1954; Bruner, 1996). Shared problem solving in 

a conversational context encourages students to engage in joint inquiry, negotiate 

meaning, and co-construct solutions, making complex concepts more accessible. 

Research by Webb (2009) has indicated that collaborative problem solving leads to 

improved learning outcomes as students benefit from diverse perspectives and 

collective reasoning. Furthermore, Hmelo-Silver (2004) noted that problem-based 

learning environments, which often involve collaborative dialogue, help students 

develop deeper understanding and transferable problem-solving skills. 

The positive feedback from students regarding conversation pedagogy within the ACT 

methodology underscored its effectiveness in fostering collaborative learning and 

shared problem-solving environments. These findings are consistent with established 

educational theories and research, which highlight the critical role of social interaction 

and dialogue in enhancing cognitive development and learning outcomes. By 

integrating conversational elements into the learning process, educators can create 

dynamic and interactive environments that support deeper understanding and deeper 

engagement with the subject matter.  
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6.4.3 Curation pedagogy and student perceptions 
Curation pedagogy, a core element of Professor Blewett's Activated Classroom 

Teaching (ACT) methodology, also received favourable responses from participants 

in this study, particularly in terms of efficient planning and centralized resources. 

These aspects are critical in enhancing the coding learning process and are well-

supported by educational research. 

6.4.3.1 Efficient planning 
Students appreciated the emphasis on prior planning and organization that curation 

pedagogy promotes. They noted that this approach helped them save time and reduce 

mistakes during the actual coding process. This observation is consistent with the 

principles of Cognitive Load Theory, which suggests that well-structured learning 

environments can alleviate the cognitive burden on learners, thereby enhancing their 

efficiency and effectiveness (Sweller et al., 2011). By organising and planning their 

coding tasks in advance, students can streamline their workflow, leading to more 

efficient problem solving and reduced error rates. Research by Clark and Mayer (2011) 

highlighted the importance of structured instructional design in improving learning 

outcomes, emphasizing that pre-organised content can significantly enhance learner 

performance. 

Furthermore, the importance of planning in coding is echoed by research in computer 

science education, which suggests that pre-planning activities, such as pseudocode and 

flowchart creation, can lead to more successful coding outcomes (Winslow, 1996). 

These activities enable students to conceptualize and outline their coding tasks before 

implementation, reducing the likelihood of errors and facilitating a smoother coding 

process. 

6.4.3.2 Centralized resources 
The participants also commended the centralization of resources, which allowed them 

to effectively gather various blocks of code from different Sections. This method, that 

involves the curating of only the necessary blocks of code, aligns with the principles 

of resource-based learning, which advocates for the strategic selection and 

organization of learning materials to support specific learning objectives (Hill & 

Hannafin, 2001). Centralizing resources helps students to quickly access the 
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information they need, reducing the time spent searching for relevant materials and 

allowing more time for actual coding and problem solving. 

The benefits of resource centralization are supported by studies on the use of 

repositories and libraries in coding education. For example, Krutz and Vasa (2014) 

found that access to well-organised code repositories can significantly enhance the 

learning process by providing students with ready-made solutions and examples that 

they can adapt and integrate into their projects. This approach not only aids in 

understanding coding concepts but also promotes the efficient use of time and 

resources. 

The positive feedback received from participants regarding the curation pedagogy 

within the ACT methodology highlighted its effectiveness in promoting efficient 

planning and resource centralization. These findings are supported by educational 

research, which underscores the importance of structured learning environments and 

strategic resource management in enhancing learning outcomes. By integrating 

curation strategies into the learning process, educators can help students optimize their 

coding activities, leading to more efficient and effective learning experiences.  

6.4.4 Correction pedagogy and student perceptions 
Correction pedagogy is also an integral part of Professor Blewett's Activated 

Classroom Teaching (ACT) methodology, and was positively received by participants, 

particularly regarding error awareness and the feedback loop. These insights are well-

supported by educational research, demonstrating the effectiveness of corrective 

feedback in learning processes. 

6.4.4.1 Error awareness 
Participants perceived the correction pedagogy as crucial in helping them to recognize 

errors and to avoid repeating them. This perspective aligns with the theories of 

formative assessment, which emphasize the importance of error detection and 

correction in learning (Black & Wiliam, 1998). By identifying errors, students engage 

in metacognitive processes, becoming more aware of their learning, and understanding 

where they need improvement. Research by Hattie and Timperley (2007) highlighted 

that feedback, particularly when it addresses specific errors, can significantly enhance 
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learning outcomes by promoting self-regulation and adaptive learning strategies. 

Additionally, studies in computer science education suggest that the ability to 

recognize and correct errors is fundamental to developing coding proficiency 

(Lahtinen et al., 2005). 

The process of recognizing errors also relates to the concept of deliberate practice, 

where learners focus on specific areas of improvement through targeted feedback and 

correction (Ericsson et al., 1993). This approach has been shown to be highly effective 

in skill acquisition and mastery, particularly in fields that require precision and 

accuracy, such as coding. 

6.4.4.2 Feedback loop 
A widely shared perspective among the participants was their appreciation of the 

feedback inherent in the correction pedagogy. Effective feedback loops are critical in 

the learning process, as they provide students with timely and specific information 

about their performance, guiding them towards improvement (Shute, 2008). Feedback 

helps bridge the gap between current performance and desired outcomes, allowing 

students to adjust their strategies and approaches accordingly. 

Research supports the notion that feedback, particularly when it is clear, constructive 

and actionable, can significantly enhance learning and performance (Kluger & DeNisi, 

1996). In the context of coding education, immediate and specific feedback helps 

students understand their mistakes and learn the correct approaches, thereby 

reinforcing learning and improving coding skills (Denny et al., 2008). The iterative 

process of receiving feedback, making corrections and receiving further feedback, 

fosters a deep and sustained learning experience, promoting long-term retention and 

the application of knowledge. 

The positive feedback received from students regarding the correction pedagogy 

within the ACT methodology underscored its effectiveness in promoting error 

awareness and providing valuable feedback loops. These findings are consistent with 

established educational theories and research that highlight the critical role of error 

recognition and corrective feedback in enhancing learning outcomes. By integrating 

correction strategies into the learning process, educators can support students in 
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developing self-regulation, improving their skills, and achieving higher levels of 

proficiency. 

6.4.5 Chaos pedagogy and student perceptions 
The chaos pedagogy, a component of the ACT methodology, received mixed reactions 

from participants. While some students found the approach unappealing and 

disruptive, others appreciated the freedom to experiment and explore. These varied 

perspectives highlighted the complex nature of this pedagogy and its impact on the 

learning process. 

6.4.5.1 Unappealing learning 
Many students described the chaos pedagogy as unappealing, disorganised and 

overwhelming. This reaction is consistent with research on Cognitive Load Theory, 

which suggests that excessive disorganization and lack of structure can overwhelm 

learners, leading to increased cognitive load and reduced learning efficiency (Sweller 

et al., 2011). When students are faced with chaotic learning environments, they may 

struggle to process and integrate new information effectively. This can result in 

frustration and disengagement, as noted by Kirschner et al. (2006), who argue that 

minimally guided instruction can be less effective for novice learners. 

6.4.5.2 Disrupts learning 
Another common perspective among participants was that chaos pedagogy disrupted 

their learning. This disruption could be attributed to the lack of clear guidance and 

structure, which are essential for effective learning, especially in complex subjects like 

coding. Research by Mayer (2004) supports the notion that guided learning 

approaches, where students receive appropriate scaffolding and support, are more 

effective than unguided methods. The disruptive nature of the chaos pedagogy may 

hinder students' ability to develop a coherent understanding of coding concepts, as they 

struggle to make sense of the information on their own. 

6.4.5.3 Chaos pedagogy for testing 
Several participants perceived the chaos pedagogy as more appropriate for assessment 

than for teaching. They felt that it tested their skills prematurely, rather than providing 

the necessary instruction to build those skills. This perception aligns with the concept 

of formative assessment, which is intended to support learning by providing feedback 
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and guidance, rather than simply evaluating performance (Black & Wiliam, 1998). 

The premature assessment aspect of the chaos pedagogy could leave students feeling 

unprepared and unsupported, as they are not given adequate opportunities to learn and 

practice before being assessed. 

6.4.5.4 Experimental learning 
Despite the general negative feedback, one student appreciated the experimental nature 

of chaos pedagogy. This student valued the freedom to experiment and explore 

different blocks of code, which aligns with the principles of Experiential Learning 

Theory (Kolb, 1984). Experiential learning emphasizes the importance of hands-on, 

exploratory activities that allow learners to construct knowledge through direct 

experience. This approach can foster creativity, problem-solving skills, and a deeper 

understanding of coding concepts through trial and error. 

The mixed feedback on chaos pedagogy within the ACT methodology reflects the 

complexities and challenges of implementing such an approach in a coding education 

context. While the unstructured nature of the chaos pedagogy may overwhelm and 

disrupt the learning process for many students, it also offers opportunities for 

experiential learning and exploration for others. These findings highlight the need for 

a balanced approach that incorporates elements of structure and guidance while 

allowing for experimentation and creativity. 

Overall, the students showed positive perspectives with regards to the ACT 

methodology, which touches at the heart of the use of technology and the affinity that 

the new prospective teacher had with technology. This affinity translates to easy 

acquaintance with the technology and the pedagogy being used because this is how the 

new prospective teacher now learns and teaches. 

6.5 Conclusion 
This chapter has examined the factors influencing prospective teachers' acceptance 

and intention regarding the future use of the Activated Classroom Teaching (ACT) 

methodology. In doing so it addressed the fourth research question: "Why do 

acceptance and intention affect usage behavior the way they do?" alongside other 

findings integral to the study. The results revealed that satisfaction, trust, and social 
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influence are pivotal in shaping acceptance and intention, with satisfaction emerging 

as the most significant predictor. 

The findings emphasize the importance of coherent, reliable, and engaging 

pedagogical approaches that foster positive perceptions and intrinsic motivation 

among prospective teachers. Participants highlighted the strengths of the ACT 

methodology, particularly the creation, conversation, and correction pedagogies, 

which were widely appreciated for enhancing experiential learning, promoting 

collaboration, and providing constructive feedback. However, the mixed reactions to 

the chaos pedagogy underscore the need for a balanced approach that combines 

structure with opportunities for exploration. This suggests that refinements are 

necessary to ensure the pedagogy better supports diverse learners. 

Overall, this chapter demonstrates that prospective teachers are more likely to adopt 

pedagogies they perceive as satisfying, effective, and supported by their peers, 

educators, and broader learning communities. These insights lay a valuable foundation 

for refining and promoting innovative teaching methodologies that address the 

evolving needs of educators and students in the digital age. 
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CHAPTER 7: CONCLUSION 
7.1 Introduction 
This study explored how acceptance and intention impact the future usage of the ACT 

methodology, providing insights into how different factors influence prospective 

teachers’ likelihood of adopting and sustaining new pedagogical practices. The views 

of prospective teachers about the ACT methodology as a pedagogy of teaching and 

learning were also explored. The findings revealed nuanced understandings of the 

factors influencing both acceptance and intention, which are crucial for shaping future 

educational practices. In Section 7.2 below, the predictors for future use of a pedagogy 

are discussed, followed by the prospective teachers’ perspectives on the ACT 

methodology in Section 7.3. The limitations, recommendations for future research, and 

recommendations for results of study are discussed in Sections 7.4, 7.5, and 7.6 

respectively. Thereafter, the chapter is concluded in Section 7.7. 

7.2 Predictors of future use of a pedagogy 
The results obtained from this study emphasize that acceptance factors, particularly 

satisfaction with the pedagogy, play a significant role in determining future usage of a 

pedagogy. Prospective teachers who reported high levels of satisfaction with the 

pedagogy, measured through enjoyment and effectiveness, had a high likelihood of 

using the pedagogy in the future for their own learning. This finding is supported by 

other published research, which underscores the importance of enjoyment and 

perceived effectiveness in enhancing engagement and retention of pedagogical 

methods. During the times when the prospective teachers enjoyed the pedagogy and 

found it effective, it was observed that their performance in assessment improved, 

demonstrating the pedagogy’s efficacy. However, the perceived difficulty of using the 

pedagogy negatively influenced its future use, supporting the notion that ease of use is 

a critical factor for the adoption of pedagogies, especially those that are heavily reliant 

on the use of technology. 

Further, the results shown that trust factors, that consist of coherence and reliability, 

have an influence on acceptance of a pedagogy for learning purposes. It was found 

that the prospective teachers showed a preference for pedagogies that they perceived 

as coherent and sense making. This finding is in keeping with past research that has 

shown that pedagogies that make sense and are well-structured are more likely to be 

adopted and used again in the future, as opposed to pedagogies that are not seen as 
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such. Additionally, while both coherence and reliability are important, coherence had 

a slightly stronger impact on future use than reliability, suggesting that how well the 

pedagogy integrates into prospectives teachers’ learning processes is crucial in 

determining their future use of the pedagogy. 

The influence of peers and lecturers on acceptance for learning purposes was also 

significant. Positive social influences and strong support from lecturers enhanced the 

likelihood of adopting the pedagogy in the future. This result reinforces the importance 

of a supportive educational community that consists of peers, and the role of lecturers, 

in shaping prospective teachers’ attitudes towards new pedagogical methods and their 

future use for learning. 

On the other hand, factors affecting intention to use a pedagogy in the future were 

equally telling. Prospective teachers who were satisfied with the pedagogy and 

perceived it as effective had a high likelihood of future usage. Satisfaction and 

perceived effectiveness emerged as strong predictors of future usage, with satisfaction 

being the most influential factor for teaching purposes. These findings highlight that 

the perceived benefits of a pedagogy significantly impact prospective teachers’ 

willingness to continue using it for teaching purposes. 

The perceived ease of use of a pedagogy for teaching also played a role, but its impact 

was less pronounced compared to satisfaction and effectiveness. Similar results were 

also found in research conducted by Du et al. (2023). Their results emphasized that, 

while ease of use was important, its effect on intention to use a pedagogy for teaching 

purposes in the future appeared less important than satisfaction. 

Moreover, while the trust factors, coherence and reliability, were also important 

predictors of intention – reliability slightly outweighing coherence as a predictor of 

future usage. This suggests that the prospective teachers valued pedagogies that were 

dependable and well-structured, but that reliability was a slightly more critical factor 

than coherence. 

Lastly, the influence of other factors, particularly the prospective teachers’ future 

students, on intention was significant. The prospective teachers placed considerable 
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weight on how they perceived their future students’ views on the pedagogy, which 

affected their likelihood of future usage. The results showed that the prospective 

teachers would prioritise the views and perspectives of their students over what experts 

said about a particular pedagogy. Therefore, the more positive the future students’ 

views were perceived to be, the greater the likelihood of prospective teachers’ future 

usage. This underscores the importance of considering student feedback and 

perspectives when evaluating the potential success of pedagogical methods. 

Overall, the results suggest that both acceptance and intention are multifaceted 

constructs influenced by various factors. Satisfaction with the pedagogy, its perceived 

effectiveness, and the support of peers and lecturers emerged as key determinants of 

future usage, whether for learning or teaching purposes. Trust in the pedagogy’s 

coherence and reliability, along with positive social influences, further shaped 

prospective teachers’ likelihood of adopting and maintaining new pedagogical 

practices. These insights provide valuable guidance for educators and policymakers 

for developing and implementing effective teaching-and-learning methodologies that 

are likely to be embraced and sustained in the future. 

7.3 Perspectives of prospective teachers 
The results of this study also provided a comprehensive analysis of the perspectives of 

prospective teachers on the ACT methodology, revealing nuanced insights into its 

effectiveness and areas for improvement as a pedagogy of teaching and learning. The 

findings underscore the strengths and challenges associated with each component of 

the methodology, offering valuable implications for the design and implementation of 

pedagogical strategies in the digital age. 

The creation pedagogy, which is the cornerstone of the ACT methodology, was 

positively received by the prospective teachers. Its hands-on, experiential learning 

approach aligns well with Kolb’s Experiential Learning Theory, which emphasizes the 

importance of active engagement in knowledge construction. The prospective teachers 

appreciated the practical application of coding concepts, which not only enhanced their 

understanding, but also made learning more enjoyable and intrinsically motivating. 

The tangible outcomes and enjoyment derived from this pedagogy support established 
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educational theories, highlighting its efficacy in fostering a dynamic and effective 

learning environment. 

The conversation pedagogy was also well-regarded by the prospective teachers, and it 

played a role in promoting collaborative learning and shared problem solving. This 

aligns with Vygotsky’s Social Development Theory, which underscores the 

significance of social interaction in cognitive development. The pedagogy’s emphasis 

on dialogue and collaborative problem solving enriched the learning experience, 

leading to deeper understanding and enhanced critical thinking skills. The positive 

feedback from the prospective teachers regarding this pedagogy confirmed its 

effectiveness in creating interactive and supportive learning environments. 

The curation pedagogy has been praised for its focus on efficient planning and 

centralized resources. The prospective teachers recognized the benefits of structured 

planning and organised resources in streamlining the coding process and reducing 

errors. This perspective is supported by Cognitive Load Theory and other research in 

computer science education (Berssanette & de Francisco, 2022.; Sandoval-Medina, 

2024), which highlight the importance of well-organised instructional design and 

resource management in improving learning outcomes. The curation pedagogy’s 

ability to facilitate efficient learning aligns with these principles, making it a valuable 

component of the ACT methodology. 

In contrast, the chaos pedagogy received mixed reactions. While some prospective 

teachers valued the experimental freedom it offered, many found it disorganised and 

disruptive to their learning process. The negative feedback aligns with research on 

Cognitive Load Theory, which suggests that excessive disorganization can hinder 

learning. The perception of chaos pedagogy as a tool for assessment rather than 

instruction also reflects concerns about its effectiveness in providing adequate 

guidance. However, the appreciation shown by participants for its experimental 

aspects highlights the potential for fostering creativity and problem-solving skills 

through exploratory learning. 

Overall, the study revealed that, while the ACT methodology was generally well-

received, each pedagogical component had both strengths and areas for improvement. 
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The positive feedback received on creation, conversation and curation pedagogies 

indicates their effectiveness in enhancing learning experiences through active 

engagement, collaboration and structured planning. In contrast, the mixed responses 

to chaos pedagogy suggest the need for a balanced approach that integrates structure 

with opportunities for experimentation. These insights provide valuable guidance for 

educators and policymakers for refining and implementing pedagogical methods. By 

addressing the challenges associated with chaos pedagogy; while leveraging the 

strengths of the other pedagogies, the ACT methodology can continue to evolve and 

adapt to the needs of prospective teachers, ultimately contributing to more effective 

and engaging learning environments in the digital era. 

7.4 Limitations 
In conducting this study, several limitations were encountered that could have affected 

the scope and interpretation of the results. One significant limitation lies in the chosen 

methodology, specifically the use of focus groups and questionnaires, rather than one-

on-one interviews. While these methods allowed for the efficient gathering of data 

from a larger number of participants, they may have constrained the depth of the 

responses. Focus groups, in particular, can sometimes lead to groupthink, where 

individual voices are overshadowed by the collective, and questionnaires may not 

provide the nuance that in-depth, personal interviews could have captured. 

A further limitation relates to the study's emphasis on quantitative rather than 

qualitative research objectives. This choice led to the consideration of fewer 

prospective teachers’ perspectives and placed more weight on the expectations of the 

researcher. As a result, the data collected may lack the richness and depth that 

qualitative research methods, such as one-on-one interviews or open-ended survey 

responses, could have provided. Had more attention been paid to gathering and 

analysing student viewpoints, the study might have offered more detailed insights into 

their experiences and perspectives, potentially leading to different conclusions.  

Moreover, the study focused on third-year students who were not majoring in 

computer science, which raises questions about the potential impact of this choice on 

the findings. It remains unclear how the results might have differed if data had been 

collected from third-year computer science students, or from students in other fields 
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of study where they could have been taught their majors using the ACT methodology. 

Thus, the decision to exclude other majors limits the scope of the research, reducing 

the potential for broader applicability across different academic disciplines.  

The research was also conducted exclusively with prospective teachers from the 

University of KwaZulu-Natal (UKZN), which further limits the generalizability of the 

results. It is unclear whether the findings could be applied to institutions outside of 

KwaZulu-Natal, or in different geographical or educational contexts. Additionally, as 

none of the prospective teachers were computer science majors, it is again worth 

questioning whether similar results would have been obtained if the study had included 

prospective teachers specializing in computer science, or had the study been conducted 

on students doing other majors.  

Finally, many prospective teachers expressed that the questions posed in the 

questionnaire were difficult to understand, which may have compromised the quality 

of some of their responses. Additionally, the complexity of the questions likely 

contributed to students' reluctance to participate in the focus groups. In hindsight, one-

on-one interviews might have been a more effective method for gathering additional 

data which would have provided some in-depth analysis and more accurate and 

thoughtful responses.  

7.5 Recommendations for future research 
Based on the limitations encountered in this study, several recommendations can be 

made for future research to address these challenges and enhance the validity and 

generalizability of the findings. First, future research should consider employing a 

combination of data collection methods that includes one-on-one interviews together 

with focus-group interviews and questionnaires. While focus groups can generate rich, 

dynamic discussions, and questionnaires allow for data collection from a large number 

of participants, one-on-one interviews could provide deeper insights into individual 

experiences and perspectives. Interviews would allow participants to articulate their 

thoughts in a more personal and reflective manner, minimizing the risk of groupthink 

and potentially revealing nuances that might be overlooked in group settings. 
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Additionally, to address the issue of focus-group participation, future studies should 

take steps to ensure a more representative sample in focus-group discussions. 

Researchers could employ strategies to increase focus-group participation, such as 

offering incentives, simplifying the research questions, or providing more flexible 

scheduling options. Additionally, researchers should aim to align the size of focus 

groups more closely with the larger survey population to improve the reliability and 

validity of the focus-group data.  

With regards to research design, a more balanced approach that incorporates both 

quantitative and qualitative research objectives is recommended. While quantitative 

data allows for generalizations and statistical analysis, qualitative research is essential 

for capturing the richness of participants' lived experiences. Future studies should 

strive to give greater weight to qualitative data, ensuring that the voices of prospective 

teachers are more prominently featured and that their perspectives are fully explored. 

By doing so, researchers can gain a more comprehensive understanding of the 

phenomena under study, providing a more holistic view of the research topic.  

Expanding the sample population is another critical recommendation. This study 

focused exclusively on third-year students who were not computer science majors, and 

who did only one computer science related course, which limits the generalizability of 

the findings to other disciplines. Future research should include students from various 

academic backgrounds, including computer science and other fields of study, to 

explore how different subject areas may influence the outcomes. A wider range of 

prospective teachers would not only broaden the scope of the study, but also enhance 

its applicability across different academic settings. 

Furthermore, future research should consider collecting data from multiple 

institutions. A more geographically and institutionally diverse sample would allow 

researchers to assess whether the findings are replicable in different educational 

environments and regions. By expanding the study beyond a single institution, future 

research could determine whether the results hold across a wider range of educational 

contexts, providing a more generalizable understanding of the research topic. 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 167 

To ensure the consistent and effective implementation of the ACT methodology, it is 

recommended to provide comprehensive training and ongoing support for lecturers 

and tutors who will deliver these pedagogies. This could include professional 

development workshops, instructional guides, and peer-mentoring programmes. 

Ensuring instructors are well-versed in the methodology will help maintain the quality 

and fidelity of its implementation across different educational settings. 

To better understand the impact of each pedagogical approach within the ACT 

methodology, future research could conduct controlled experimental studies. These 

studies would involve randomly assigning participants to different pedagogical 

interventions and comparing their learning outcomes. This would help isolate the 

effects of each pedagogy and provide stronger evidence of their relative effectiveness. 

In addition to focusing on prospective teachers’ perceptions and experiences only, 

future studies should evaluate the impact of the ACT methodology on student learning 

outcomes. This could involve tracking student performance, engagement and 

motivation over time to determine whether the pedagogies positively influence 

students’ educational experiences or not. By addressing all of these recommendations, 

future research will be better equipped to overcome the challenges encountered in this 

study and produce findings that are more reliable, valid and generalizable across 

different educational settings and populations. 

7.6 Recommendations for results of study 
This study has provided significant insights into the factors that influence prospective 

teachers' acceptance and intention to use the ACT methodology. These findings have 

important implications for educators, policymakers, and designers of pedagogical 

frameworks, offering a pathway for enhancing the adoption, effectiveness, and 

sustainability of this approach. 

One of the most compelling findings of this study is the crucial role that satisfaction 

and perceived effectiveness play in determining whether prospective teachers will 

continue using a pedagogy in the future. Given that enjoyment and a clear sense of 

learning benefits are strong predictors of acceptance, it is essential that teacher training 

programs actively integrate pedagogies that foster engagement while demonstrating 
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tangible educational outcomes. Training modules should be designed to highlight the 

practical applications of the ACT methodology, ensuring that prospective teachers can 

see its relevance and effectiveness in real-world teaching and learning scenarios. 

Beyond individual experience, the study also underscores the influence of social and 

institutional support in shaping pedagogical acceptance. The encouragement and 

reinforcement provided by lecturers and peers were shown to be key factors in 

determining whether prospective teachers would adopt and continue using the 

methodology. Therefore, institutions should work towards fostering a collaborative 

learning environment where lecturers actively promote innovative pedagogies, not just 

as theoretical concepts but as effective teaching tools. Furthermore, mentorship 

programs could serve as a valuable means of supporting new educators in their 

adoption of the ACT methodology, helping them navigate challenges and build 

confidence in their teaching practices. 

An additional finding that carries significant implications is the weight that prospective 

teachers place on the perspectives of their future students when deciding whether to 

use a particular pedagogy. This suggests that curriculum designers and educators must 

take student feedback into account when refining pedagogical methods. Encouraging 

reflective teaching practices that integrate student perspectives will not only help 

educators adjust their methodologies but will also create more inclusive and student-

centered learning environments. If prospective teachers perceive that their students 

respond positively to the ACT methodology, they will be more likely to adopt and 

sustain it in their classrooms. 

The study further reveals that coherence and reliability are central to the acceptance of 

a pedagogy, with coherence emerging as slightly more influential. To ensure that the 

ACT methodology is widely adopted, its design must emphasize logical integration 

into existing curricula. Clear, well-structured lesson plans and instructional materials 

should be developed to provide prospective teachers with a sense of cohesion when 

implementing this approach. While reliability remains an important factor, ensuring a 

consistent learning experience, coherence is particularly crucial in making pedagogical 

methods feel intuitive and effective. The stronger the alignment between the ACT 
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methodology and the prospective teachers' expectations of structured learning, the 

greater the likelihood of its continued use. 

A critical aspect of this study is the evaluation of each individual pedagogy within the 

ACT methodology. Based on the findings, specific recommendations can be made for 

improving each pedagogical component: 

7.6.1 Curation pedagogy 
The curation pedagogy was highly valued for its ability to streamline learning by 

organizing and structuring knowledge resources effectively. However, for curation to 

be more impactful, it is recommended that educators emphasize the development of 

skills in selecting, categorizing, and synthesizing information. Training programs 

should incorporate strategies for efficient digital curation, ensuring that prospective 

teachers can manage and present information in a way that reduces cognitive overload. 

Additionally, the integration of collaborative curation tools, such as shared repositories 

and digital resource platforms, can enhance the effectiveness of this pedagogy by 

allowing for peer-to-peer knowledge exchange. 

7.6.2 Conversation pedagogy 
Conversation pedagogy was one of the most well-received components of the ACT 

methodology, as it fosters collaborative learning and encourages knowledge-sharing 

among students. To enhance its effectiveness, educators should be trained to facilitate 

meaningful discussions that promote critical thinking and engagement. Incorporating 

structured discussion techniques, such as Socratic questioning or guided debates, can 

provide a framework for deeper learning. Furthermore, digital tools such as discussion 

forums, and peer review platforms should be utilized to extend conversational learning 

beyond the classroom. These approaches will ensure that conversation pedagogy 

remains a central and effective component of the learning experience. 

7.6.3 Correction pedagogy 
Correction pedagogy, which focuses on iterative learning and refinement of 

knowledge, requires a structured approach to be most effective. The study suggests 

that while prospective teachers recognize the value of correction, they may benefit 

from clearer feedback mechanisms that guide them toward improvement. Educators 
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should be encouraged to provide timely, constructive feedback that not only highlights 

errors but also offers actionable steps for correction. Additionally, integrating 

automated assessment tools can support continuous learning by providing instant and 

personalized guidance. By reinforcing a growth mindset, correction pedagogy can help 

prospective teachers develop resilience and adaptability in their learning process. 

7.6.4 Creation pedagogy 
As a cornerstone of the ACT methodology, creation pedagogy was found to be 

particularly effective in promoting hands-on, experiential learning. To maximize its 

impact, educators should encourage students to engage in project-based learning where 

they apply theoretical concepts to real-world scenarios. Providing opportunities for 

open-ended exploration and innovation will help students develop critical problem-

solving skills. Furthermore, integrating collaborative creation experiences, such as 

group projects and interdisciplinary work, can further enhance the learning process. 

The use of digital tools, coding platforms, and interactive media should also be 

promoted to support creativity and experimentation within this pedagogy. 

7.6.5 Chaos pedagogy 
Among all the pedagogical components, chaos pedagogy received the most mixed 

reactions. While some prospective teachers appreciated the freedom and 

experimentation it allowed, others found it disorganized and difficult to navigate. This 

highlights the need for a more structured approach to managing chaos pedagogy. One 

way to address this challenge is by introducing adaptive scaffolding techniques, where 

students are given different levels of guidance based on their proficiency and 

confidence levels. Educators should also be trained to manage chaos effectively, 

ensuring that while students are encouraged to explore and experiment, they are not 

left without a clear learning trajectory. Providing checkpoints, structured reflection 

exercises, and goal-oriented challenges can help maintain a balance between structure 

and exploration, making chaos pedagogy a more effective and inclusive learning tool. 

Future research should continue to build on these findings by exploring the long-term 

impact of the ACT methodology on teaching practices. Longitudinal studies tracking 

how prospective teachers implement the methodology once they enter the profession 

could provide valuable insights into its sustainability. Furthermore, as technology 
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continues to advance, there is an opportunity to examine how emerging tools such as 

virtual reality, and adaptive learning technologies could enhance the ACT 

methodology, making it more engaging and personalized. Additionally, since 

education is shaped by cultural and contextual factors, further studies should 

investigate how different institutional and national contexts influence the acceptance 

of pedagogical methods. Comparative research across diverse educational settings 

could inform adaptations of the ACT methodology to ensure its relevance across 

various learning environments. 

Overall, the findings of this study offer a strong foundation for enhancing pedagogical 

practices through the ACT methodology. By prioritizing satisfaction and 

effectiveness, fostering supportive learning communities, considering student 

perspectives, refining pedagogical coherence, and leveraging technology to enhance 

both structured and experimental learning, educators and policymakers can ensure that 

this methodology continues to evolve and meet the needs of future generations of 

teachers and students alike. 

7.7 Conclusion 
This chapter has drawn together the findings and insights from the study, which 

explored the factors influencing the acceptance and intention of prospective teachers 

to adopt the ACT methodology. The predictors of future use of a pedagogy, as well as 

the nuanced perspectives of prospective teachers, were discussed in detail. Limitations 

and recommendations were also outlined, offering critical reflections and directions 

for future research. 

Key findings revealed that satisfaction and perceived effectiveness are pivotal in 

shaping both acceptance and intention for future use of pedagogies. These factors not 

only enhance the likelihood of adoption but also foster improved learning outcomes 

and engagement among prospective teachers. While trust factors, such as coherence 

and reliability, further contributed to acceptance, the significance of social influences, 

including peer and lecturer support, underscored the collaborative nature of effective 

learning environments. 
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The study also highlighted the varying impacts of the ACT methodology’s five 

pedagogies—creation, conversation, curation, correction and chaos pedagogies. The 

first four were widely regarded as effective, aligning with established educational 

theories and contributing positively to learning experiences. However, the chaos 

pedagogy elicited mixed reactions, pointing to the need for careful implementation and 

balance between structure and freedom to ensure it supports rather than hinders 

learning. 

Despite its contributions, the study faced notable limitations, including 

methodological constraints and a narrow participant scope. Recommendations were 

provided to address these issues, emphasizing the need for diverse, representative 

samples, and more comprehensive research designs that integrate both qualitative and 

quantitative approaches. 

Ultimately, the findings of this study provide valuable insights for educators, 

policymakers, and researchers. By addressing the identified challenges and leveraging 

the strengths of the ACT methodology, it is possible to refine pedagogical practices 

that not only meet the needs of prospective teachers but also adapt to the evolving 

demands of education in the digital era. Through ongoing research and practical 

applications, the ACT methodology has the potential to foster dynamic, engaging, and 

effective learning environments for future generations of teachers and learners. 
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APPENDIX B – TRAFFIC DODGE GAME 
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APPENDIX C – BLACK NIGHT GAME 
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APPENDIX D – SHARK ATTACK GAME 
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coding concepts when 
teaching using the 
intervention? 

42 How much effort will it 
take to teach students 
how to decipher problem 
scenarios when teaching 
using the intervention? 

     

 Affection: How an 
individual expects to feel 
(based on enjoyment) 
about the intervention. 

Strongly 
dislike 

Dislike No 
opinion 

Like Strongly 
like 

43 Will you like or dislike 
teaching coding using 
the intervention? 

     

44 Will you like or dislike 
teaching how to design 
solutions when using 
design tools using the 
intervention? 

     

45 Will you like or dislike 
teaching problem solving 
using the intervention? 

     

46 Will you like or dislike 
teaching coding 
concepts using the 
intervention? 

     

47 Will you like or dislike 
teaching using the 
intervention? 

     

 Self-Efficacy: the 
extent to which the 
participant believes 
they will be able to 
perform at the 
expected levels. 

Strongly 
disagree 

Disagree No 
opinion 

Agree Strongly 
agree 

48 I think I will be able to 
teach coding when using 
this intervention. 

     

49 I think I will be able to 
describe programming 
concepts and constructs 
when teaching using this 
strategy. 

     

50 I think I will introduce 
students well to problem 
solving using this 
intervention 

     

51 I think I will teach 
students well how to 
interpret designs and 
turn them into code 
when using this 
intervention 

     

52 I think I will teach 
students well how to 
decipher problem 
scenarios and turn it into 
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when they are a 
teacher in the future. 

72 As a teacher in the future 
I would attend classes 
that use the intervention. 

     

73 As a teacher in the future 
I would conduct classes 
that use the intervention. 

     

74 As a teacher in the future 
I would not use the 
intervention at all, 
whether for my learning 
or teaching. 
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APPENDIX F – INTERVIEW SCHEDULE 
 
Interview schedule to further be confirmed after quantitative data analysis. 
 
Please provide the following information before commencing with interview 
Gender:  
 

1. In what way do you think the experience of being taught using the intervention 

affected the way you would use the intervention for your teaching in the future and 

why? 

2. In what way do you think the experience of being taught using the intervention 

affected the way you would use the intervention for your learning purposes in the 

future and why? 

3. In what way do you think your anticipated views of the intervention affected the way 

you would use the intervention for your teaching in the future and why? 

4. In what way do you think your anticipated views of the intervention affected the way 

you would use the intervention for your learning in the future and why? 

5. Which factor (Experience, Trust or People Factor) was most influential in affecting the 

way you would use the intervention in the future and why? 

6. Which factor (Experience, Trust or People Factor) was least influential in affecting the 

way you would use the intervention in the future and why? 

7. Further questions will be based on quantitative findings. 
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APPENDIX G – CONCEPTUAL FRAMEWORK 
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APPENDIX H – EFFECTS OF ACCEPTANCE AND INTENTION 
ON USAGE BEHAVIOR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acceptability Intention Usage Behaviour 

High High Use as a Deliverer or Use as 
a Receiver 

High Low Use as a Receiver 

Low High Use as a Deliverer 

Low Low No Use 



 

Students’ perspectives on using an Activated Classroom Teaching approach with Computational Thinking to 
introduce coding: A case study at a South African University 225 

APPENDIX I – TURNITIN REPORT 

 
 
 
 
 
 
 






