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students to communicate by using the discussion forum, wiki page, and/or video conferencing 

tools (DM1, DM3- DM5, DM9-DM18). Other than the LMS, alternative collaborative technologies 

were utilised for the affordance of communication, such as Microsoft Teams (P8I), Zoom (P4I), 

and Google Meet (P4I).  

 

Feedback 

The affordance of DET to provide feedback was another popular characteristic that the 

participants used. The affordance of feedback provides the opportunity for educators to give 

students comments and pointers using a DET to help students to improve their overall 

performance in the module (Winstone & Boud, 2019). An example of how the affordance of 

feedback can be used is to set up quizzes with correct and incorrect feedback settings which 

will give students automated feedback once they answer a quiz question. By using feedback, 

students can cultivate their critical thinking skills by analysing the comments and suggestions to 

make improvements accordingly (Colthorpe et al., 2014; Hayes & Devitt, 2008). In this study, 

only one participant (P8Q) said they did not provide students with feedback in their online 

modules. However, document analysis showed that the affordance of feedback was used in all 

the 18 online modules, albeit to differing extents (DM1-DM18). Nine of the participants used the 

LMS for feedback (P2Q, P4Q-P9Q, P11Q). Feedback via the LMS was given to students in the 

form of their marks, individual comments, and/or general or group feedback. Participant P8I 

used another collaborative technology: 

“I created individual Google drives for each student and then I'll just pop the feedback in the 

Google drive and then just send a general email: ‘Your assignment marks are in your Google 

drive attached is the link to your individual files.’” 
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In 10 of the 18 modules, students were allowed to ask questions regarding their feedback 

through the discussion forum feature of the LMS (DM2-DM4, DM9- DM13, DM16, DM18). 

Additionally, the participants that were interviewed confirmed that they use video conferencing 

sessions (P6I, P8I, P9I, P11I), discussion forums (P7I, P9I), emails (P8I), and/or Google Chat 

(P6I) to give students the opportunity to ask questions about their feedback. 

 

Interactivity 

As indicated in the questionnaire responses, seven of the participants used the interactivity 

affordance of the LMS (P1Q, P3Q, P5Q-P7Q, P9Q, P11Q). According to research, the 

interactivity of DET can be described as how the students interact with the DET, the learning 

content, and other stakeholders whilst using the DET (Beauchamp & Kennewell, 2010; Lippert 

et al., 2019). The interactivity affordance encourages students to communicate, collaborate and 

critically think whilst they interact with their learning content and peers (Krusche & Seitz, 2019). 

Therefore, the more the students use DET tools to engage with the learning content, complete 

automated quizzes to get feedback, and work with others in a group setting, the higher the level 

of interactivity present in a module.  

 

As mentioned, seven of the participants (P3Q, P5Q, P6Q, P7Q, P9Q-P11Q) indicated in their 

questionnaire results that they use the LMS affordance of interactivity in their online modules. In 

contrast, document analysis showed that only DM2, DM4, and DM14 did not make use of the 

interactivity affordance of the LMS indicating that most of the online modules did actually utilise 

the interactivity affordance. The discrepancy between the questionnaire and document analysis 

results might mean that some of the participants did not understand what interactivity entails, or 

they did not realise that they were utilising the interactivity affordance of the LMS.  
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In order to determine the level of interactivity in modules the researcher looked at the number 

of interactive activities that were included in the module and how often it was required for 

students to complete these interactive activities (Smith & Winking-Diaz, 2004; Weber & Ahn, 

2021). In this case, an analysis of LMS data showed that the three modules with the most 

interactivity included all the following activities for students to complete on a weekly basis: 

reading materials, embedded videos, automated quizzes, and group work (DM9, DM10, DM18). 

Interestingly, participant P7I said students are “…quite eager to participate. I think, especially 

with the online environment, that's the only way they can engage. So they prefer to engage.” 

 

In contrast, DM2 and DM4, which showed limited interactivity only included the necessary 

course materials, such as the study guide and assessment information in the online module. 

Just having access to necessary course materials could have resulted in students interacting 

with the LMS technology (and content) perhaps once every few weeks to download the 

necessary information as needed. In these instances, students most probably did not access or 

interact with the LMS on a continuous (daily or weekly) basis, as compared to the other modules 

with more interactivity. It is also worth noting that in the modules with limited interactivity the 

LMS was not used to develop any 21st-century skills. 

 

Linked representations 

The LMS that was used for all the online modules provided a built-in feature for linked 

representations which is an affordance that allows documents to be accessed in alternative 

formats. When educators present content in multiple formats it can provide a different 

perspective on the content which encourages students to critically think about what they are 

learning (Abdurrahman et al., 2019). In this case, only three of the participants mentioned that 
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they utilised the linked representations affordance (P3Q, P6Q, P11Q). In the document analysis, 

however, it was found that all the modules used the linked representation affordance of the LMS 

to present documents in different formats (DM1-DM18). For example, a PDF document could 

also be downloaded in audio, HTML, electronic braille, or ePub (for e-books) formats. It is 

important to note that the affordance of providing alternative formats was enabled by an 

automatic setting on the LMS which means educators did not have to intentionally include 

different formats of their documents. However, document analysis did show that only seven of 

the participants (P2Q, P4Q, P6Q, P7Q, P9Q-P11Q) intentionally included other alternative 

formats, such as videos, video transcripts, PowerPoint slides, and visuals (drawings, 

illustrations, and graphics). Therefore, it is clear there is an inconsistency between the 

participants’ responses and document analysis regarding the use of linked representations. 

 

Open-ended learner input 

The LMS allowed users to input different formats of files which forms part of the open-ended 

learner input affordance of the LMS. The affordance of open-ended learner input allows 

students to input and express their knowledge and understanding through different formats, for 

example, through visuals or audio (National Academies of Sciences, Engineering & Medicine, 

2018). By providing students with opportunities to provide inputs in different formats the 

students are encouraged to be more creative and to think critically (Kurniawan et al., 2018; 

Romli et al., 2018). Only three of the participants said they used open-ended learner input in 

their online modules (P3Q, P9Q, P11Q). Therefore, it was expected that less than half of the 

modules made allowance for the development of creativity and critical thinking skills through the 

affordance of open-ended learner input. However, document analysis indicated that the majority 

of the online modules (DM1-DM5, DM9-DM18) used the open-ended learner input functionality 

of the LMS to allow students to provide their own understanding or responses to questions. One 
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example of how the affordance of open-ended learner input was used was to allow students to 

submit solutions to activities/assessments on the LMS as videos, graphics, presentations, or 

wiki pages. Other DET used, included Flipgrid (DM18) and Padlet (DM9) which allowed 

students to submit text, graphics, audio, or videos as part of their inputs to a particular topic. 

 

Adaptability 

The affordance of adaptability refers to the ability of a DET to adapt the content or learning 

path of a student based on the student’s behaviour, input, and responses to a system (Lippert et 

al., 2019). Document analysis and interviews confirmed that none of the participants used the 

affordance of adaptability of the LMS. However, one of the participants involved in module DM9 

indicated that they used the affordance of adaptability via PowerPoint. The participant made 

interactive PowerPoint slides with branching options available to students which meant that the 

presentation branched out to certain slides and content based on the inputs given by a student. 

Making content adaptable for students gives them a personalised learning experience based on 

their own behaviour, which also prompts learners to make decisions and/or solve problems that 

aids the development of their critical thinking skills (Liu et al., 2017). Other researchers state 

that technologies that allow for personalised learning experiences can be used to encourage 

students to communicate, collaborate, and to be more creative (Fitzgerald et al., 2018; 

Graesser, 2019; Han & Ellis, 2020). 

 

Nonlinear access 

It is worth noting that only one of the participants indicated in the questionnaire that they use 

the LMS affordance of nonlinear access in their online module. The affordance of nonlinear 

access refers to the ability of DET to allow students to complete their learning content in a 

preferred order and at a comfortable pace. Document analysis confirmed that in all the modules 
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students were required to follow a weekly schedule of tasks and activities that had to be 

completed (DM1-DM18). Students were also given set due dates for assessments. Therefore, 

document analysis confirmed that in none of the modules the affordance of nonlinear access 

was utilised. Although students had the freedom to decide when to work within a week, due to 

the set schedule, they did not have complete freedom to work through the content at their own 

pace, or to proceed in their own preferred order. When students are provided with flexibility in 

terms of how and when they learn it encourages them to engage more with the learning content 

and to take responsibility for their learning and choices (Huang, Liu, Tlili, Yang, & Wang, 2020).  

 

Choice 

The choice affordance of the LMS was not used by any of the participants according to the 

document analysis. The affordance of choice is present when DET allows students to make 

selections in terms of what content, themes, or activities, such as assignments and quizzes, 

they want to complete as part of their module participation (McDowell et al., 2019). The fact that 

participants did not use the affordance of choice does not mean students were not provided with 

choices of topics throughout a module’s curriculum. However, it does mean that no specific 

feature of the LMS was used to offer students choices throughout their learning experience. 

Participant P7I said in the interview that the subject matter of their online module does not allow 

them to give students the option of choice. Their reasoning was as follows: 

 

“I think it's different at Masters level and PhD level where they can maybe adapt their 

research process, you know. But at Honours level, research is also very, very much 

introductory. The [DM15] module - although it's an Honours module, it's at introductory level 

for research. They haven't been exposed to any form of research at the undergraduate 

studies. So we really can't actually allow them to adapt. We don't have that luxury because 
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they haven't been exposed to research. So we have to set clear boundaries and limits and 

rules of what they can do and can’t do, and I think you can do it more with more advanced 

students or a more advanced or the senior students. You can provide the adaptability.” 

 

All three affordances of adaptability, choice, and nonlinear access encourage a personalised 

learning experience for students (Fitzgerald et al., 2018; Han & Ellis, 2020). These affordances 

are not a popular option for educators to include in modules, since it requires extensive time and 

effort to set up different topics throughout the curriculum and to manage students who are 

completing modules in a different order and at a different pace (Kucirkova, Gerard, & Linn, 

2021). Also, the syllabus of a module might be set up in such a way that one topic builds upon 

another which does not allow for a personalised learning experience (Petersen & Gundersen, 

2019). Another reason could be that the participants did not have the necessary skills or 

knowledge to use the affordances of DET to allow personalised learning experiences for 

students.  

 

4.4 Development of 21st-century skills 

This section covers the data analysis and interpretation to determine to what extent the 

online modules were making provision for the development of 21st-century skills (RSQ1). The 

section starts with the participants’ perspectives on the importance of 21st-century skills and 

then highlights their understanding of what 21st-century skills entail. How participants were 

incorporating the development of 21st-century skills within their online modules follows and the 

section then concludes with the assessment strategies participants were using as it relates to 

21st-century skills (RSQ2). 
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4.4.1 Perspectives regarding 21st-century skills 

The participants’ perspectives on the topic were revealed when they emphasised the 

importance of developing 21st-century skills in their modules. The consensus was that since not 

everyone was exposed to or had the opportunity to develop 21st-century skills in secondary 

school, it was important to develop these skills, even at higher education levels. Participant P5Q 

expressed the notion that the development of 21st-century skills was important because 

“…these are not skills that all people have. The skills need to be developed and enriched 

through teaching”. Participant P4Q agreed and added the following “Yes, the children who are 

born today will grow up with these skills, but there is a generation before this and an in-between 

generation who are not necessarily fully proficient”. This suggestion that not everyone is 

exposed to the opportunity to develop 21st-century skills was confirmed by research that found 

not all schools have the necessary access to resources or are adapting their practices to 

accommodate the development of 21st-century skills (Sulaiman & Ismail, 2020; Teng et al., 

2019).  

 

Other educators indicated that having the necessary 21st-century skills was important since 

these skills were in demand in the society of the time and especially in the workplace (World 

Economic Forum, 2020a). In addition, participant P7Q said, “Yes, digital savvy or digital acumen 

is critical for success in the workplace”. Participant P1Q added that “Students need to be 

equipped to function in the real world.” 

 

Participants in this study seemed to have realised the importance of adapting teaching and 

learning practices to enable universities to deliver employable graduates. Participant P11Q 

remarked that lecturers need to equip the students “…especially in the current climate where we 

need innovative solutions. We need to have the foresight to transform teaching and train next 
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generation professionals”. Participant P5Q added that “these skills need to be developed and 

enriched through learning”. 

 

Document analysis showed that all the participants made a conscious effort to develop 

critical thinking and creativity amongst their students (DM1-DM18). However, document analysis 

furthermore revealed that less than half of the modules included activities to develop 

communication and collaboration skills (DM2, DM6- DM10, DM15, DM18). As participants 

consciously implemented only half of the 4Cs of education, one could argue that the participants 

were not as serious about developing 21st-century skills as they might have portrayed 

themselves to be. Consequently, their recognition of the importance of incorporating 21st-

century skills and what they have actually implemented in their online modules did not 

correspond. 

 

4.4.2 Understanding of 21st-century skills 

From the 10 questionnaire responses, it was clear that the participants’ descriptions of their 

understanding and the examples of 21st-century skills varied. The key phrases from the 

participants’ description of 21st-century skills were gathered from the questionnaire and 

grouped into categories as shown in Figure 4.4. 
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Figure 4.4 

Participants' understanding of 21st-century skills 

 

 

From Figure 4.4 it is firstly evident that the use of technology or managing in a digital world 

(digital literacy) was the 21st-century skill that was selected by eight of the 10 participants to 

indicate their view of 21st-century skills. Secondly, participants emphasised the importance of 

critical thinking as part of 21st-century skills. Digital literary and critical thinking forms part of the 

top 10 skills identified by the World Economic Forum (2020b). Among these top 10 skills were 

creativity, problem-solving, and adaptability. Most 21st-century skills frameworks not only 

include the skills of critical thinking, problem-solving, creativity, and digital literacy, but also 

communication and collaboration (Caena & Redecker, 2019; Care et al., 2018; Kereluik et al., 

2013). Only two of the participants (P1Q, P5Q) mentioned communication, and one participant 

(P9Q) mentioned collaboration skills as their understanding of what 21st-century skills entail. 

Participant P5Q described 21st-century skills as “…using technology, but also being able to 

communicate in an effective manner. Furthermore, one needs to be a critical thinker and be 

creative to adapt to strange situations”. As mentioned earlier, document analysis highlighted 
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some discrepancies between what the participants perceived as 21st-century skills and what 

they have incorporated within their modules, especially in the case of communication, 

collaboration, and creativity skills.  

 

4.4.3 Methods of incorporating 21st-century skills within online modules 

The majority of the participants (P1Q-P3Q, P5Q-P11Q) confirmed that they were 

incorporating the development of 21st-century skills within their online modules. Several of 

these participants further agreed that the 21st-century skills incorporated into their online 

modules were in line with the workforce requirements for graduates (P1Q, P3Q, P5Q-P11Q). As 

a result of aligning the 21st-century skills with the workforce requirements, participants P1Q and 

P6Q specifically said they were receiving positive feedback from employers.  

 

However, P5Q also confessed, “…we are probably not addressing all the skills that the 

employers would like us to address”. Similarly, participant P6Q said that they did plan to 

incorporate the development of 21st-century skills but once the year started and challenges 

arose, such as the COVID-19 pandemic, unplanned circumstances interfered with the initial 

planning. Another participant (P9Q) confirmed that they aligned their content to what the specific 

job industry requires, for example, “the public sector requires students who can solve or 

contribute to solving complex societal problems”. While, participant P11Q said they attempt to 

align their “…activities, tasks, and skills with what is required for a Public Health professional in 

the real world”. 

 

In contrast with the other participants, P2Q indicated that the skills incorporated into their 

online module/s are not in line with employers’ or workplace requirements. The participant 

mentioned that academic environments have certain limitations when it comes to developing 
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21st-century skills but did not indicate what these limitations were. However, participant P2Q did 

indicate that students did not seem interested in developing 21st-century skills because they 

“…only seem to be interested in doing things for marks and not seeing the value of anything that 

does not include marks”.  

 

The participants who said they were incorporating 21st-century skills within their modules 

could choose from 15 skills listed in the questionnaire to indicate the 21st-century skills they 

were incorporating within their modules. These 15 skills, as shown in Figure 4.5, are identified 

by the P21 Framework as 21st-century skills that should be integrated into teaching and 

learning practices (Battelle for Kids, 2019). From Figure 4.5, it is evident that three of the 4Cs 

(critical thinking, communication, and collaboration) also scored the highest amongst 

participants with the last one of the 4Cs, creativity, ranking in fifth place. Corresponding with the 

P21 Framework, the participants also recognised that these are important skills for students to 

develop. Consequently, the participants did include the development of these skills within the 

design and planning of their modules. The 4Cs, critical thinking, communication, collaboration, 

and creativity, also form part of the P21 Framework that guided this study. 
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Figure 4.5 

21st-century skills incorporated within online modules 

 

 

Critical thinking 

Critical thinking forms part of the 4Cs (Battelle for Kids, 2019) and was the most mentioned 

21st-century skill. From the questionnaire responses, participants indicated that an LMS could 

be used to develop critical thinking (P2Q, P5Q, P6Q, P11Q). When all 18 modules had been 

analysed, it became clear that all the modules were using the affordances of the LMS to 

develop critical thinking skills to some extent. It is important to note that to determine whether 

critical thinking skills are being developed in the online modules, the P21 Framework’s definition 

of critical thinking was considered to identify keywords within the modules together with 

appropriate synonyms of these keywords (Partnership for 21st Century Skills, 2009). Table 4.1 

summarises these keywords that encourage critical thinking. These keywords were included in 

the learning outcomes, instructions of learning materials, such as the study guides, notes, 
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videos, quizzes, activities, graphics, and/or assessments of all the online modules that were 

investigated in this case study. 

 

Table 4.1 

Summary of keywords for critical thinking 

Analyse Criticise Interpret Reflect 

Assess Differentiate Investigate Report 

Calculate Distinguish Justify Research 

Categorise Estimate Motivate Review 

Characterise Evaluate Present Revise 

Classify Examine Prioritise Select 

Compare Explain Recognise Summarise 

Conclude Express Recommend Synthesise 

 

This evidence of critical thinking opportunities in the online curriculum corresponds with most 

of the participants’ understanding that critical thinking forms part of 21st-century skills (Figure 

4.5). The differences that were found in the number of participants implementing critical thinking 

and the evidence in the modules could be an indication that the participants did not consider the 

affordances of the LMS that allows students to access uploaded materials and activities as 

contributing to the development of critical thinking skills. As mentioned in Chapter 2, the 

affordance of linked representation coupled with audio and visual technology also develops 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

86 

critical thinking skills (Abdurrahman et al., 2019). This was also observed during the document 

analysis (DM1, DM5-DM13, DM15, DM16, DM18). For example, students were given videos to 

watch together with main points to focus on so that they could critically analyse the content of 

the videos, or they were presented with questions that require critical thinking to be answered 

after they had watched a video. Only five of the modules (DM9- DM12, DM18) included 

transcripts with the videos, whereas modules DM3 and DM16 allowed students to access the 

PowerPoint slides used in the video recordings. In the modules where transcripts or alternative 

formats for videos were not provided, there could be a possibility that students might not have 

gained access to that part of the syllabus. For example, if students might experience technical 

problems or might not have sufficient Internet bandwidth to access these videos, then a 

transcript could be an alternative way to access the content (Spina, 2021). Figure 4.6 below 

shows more examples of how critical thinking was encouraged within the online modules.  

 

Figure 4.6 

The use of critical thinking activities in modules 

 

 

The most popular activity for critical thinking was to include real-world scenarios and/or case 

studies in the modules. The open-ended learner input affordance of the LMS was used to allow 
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students to critically analyse real-world scenarios and/or case studies to draw conclusions, 

and/or to provide their own interpretation of the information. Participant P11Q mentioned that 

they ask students to critically analyse a real-world scenario and formulate a solution to the 

problem or indicate their insights. Then the students had to use the communication affordance 

of a DET, called Flipgrid, to communicate their solution or insights via a radio broadcast to their 

peers. Demonstrating how 21st-century skills are intertwined in nature, this activity used by 

P11Q provided possibilities to develop both critical thinking and communication skills. 

 

Participant P6I said they encourage critical thinking through: 

 “…class discussions and debating. I'll use the similar example with that sustainability topic. 

Then we said, you know what, this is what's happening on a global scale. All these global 

leaders are meeting. If you were to prioritise. So it was a matter of if you were a business  

 

manager and had to prioritise sustainability issues for their company, which ones would they 

be for the South African context? And why?” 

 

Only a few of the modules used the communication and interactivity affordances of the LMS 

for critical thinking (P6I, P9I, DM5). For example, participant P6I confirmed that they use 

discussion forums to encourage students to debate topics and to work together effectively to 

solve real-world scenarios or problems. Participant P9I also confirmed in their interview that 

they encouraged students to read through their peers’ comments regarding a topic and then 

communicate their own insights and findings by replying to their comments. Another example 

where critical thinking skills were developed in a module, (DM5), was where students had to do 

a virtual reality activity to observe and then critically analyse a situation. Furthermore, only 

module DM9 used the affordance of adaptability of PowerPoint to include interactive slides that 
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students had to critically analyse to make decisions based on different scenarios. According to 

the P21 Framework, these types of activities encourage the development of critical thinking 

skills (Partnership for 21st Century Skills, 2009).  

 

The P21 Framework further suggests that giving students opportunities to reflect on their 

learning experiences and processes, requires critical thinking skills on their part (Partnership for 

21st Century Skills, 2009). Participant P9Q confirmed that they designed activities and self-

reflection questions to enable students to think critically. In this case, the feedback affordance of 

the LMS was used to either give feedback through marks, to individual students, and/or overall 

feedback so that students could reflect on their work and make improvements. Document 

analysis showed that feedback was given by providing students with the marks of their 

assessments and activities as part of self-reflection and correction (DM1-DM5, DM9-DM18). In  

contrast, participant P8I said they didn’t use the feedback affordance of the LMS because they 

didn’t know how to set up the grade book and how to use it effectively.  

 

Although individual feedback was provided to students, only a few participants, (DM9, DM10, 

DM13), provided individual feedback by means of the feedback affordance of the LMS, which 

means the feedback was displayed with the students’ marks in the grade book. In some of the 

other modules, (DM6, DM7, DM8), individual feedback was given as comments within the 

students’ assessment/activity documents which were then uploaded on Google Drive for 

students to access.  

 

It should be noted that the ratio of lecturer and/or tutors to the number of students where 

individual feedback was given averaged about one lecturer/tutor to 24 students. In the modules 

where no individual feedback was given the ratio was one lecturer/tutor to 383 students. 
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Participants P9I and P7I confirmed that it took long to provide individual feedback, especially to 

large groups, and they did not always have the capacity to do so. It is worth noting that the 

feedback affordance of the LMS allowed the setup of detailed rubrics which could be used for 

online marking and then made available to students as feedback. Online rubrics are especially 

helpful for giving individual feedback to large groups. However, the fact that participant P8I said 

they did not know how to use the grade book tool of the LMS is an indication that they might not 

even be aware of this feedback affordance, and that is why they rely on Google Drive to give 

students individual feedback. Participant P6I mentioned that they had tutors that used Google 

Meet or Google Chat to deal with students individually to attend to their queries about their 

feedback. 

 

Students were also provided with general and overall feedback (DM1-DM5, DM9, DM10, 

DM15). In all the modules students were given general, summarised, or overall feedback on 

assessments and activities by using the announcements feature or by uploading notes on the 

LMS. In doing so, the problems and/or queries the students were addressed. Participants P7Q 

and P9Q used the audio and/or video features of the LMS to give general feedback to students. 

For example, the option to attach a voice recording made it possible for the participants to 

record a voice clip and send it to students to give them general feedback on the main problem 

areas of the assignment/activity. 

 

In these cases, where only general/overall feedback was given, the ratio of lecturers and/or 

tutors to the number of students varied. Two modules had an average ratio of one lecturer/tutor 

to 194 students (DM1, DM5). The other modules had an average ratio of one lecturer/tutor to 26 

students (DM2- DM4, DM9, DM10, DM15). Hence, the argument that these participants did not 

have the capacity to give individual feedback might not be valid in this case. However, 
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participant P7I said: 

“…whether it's multiple choice, or match column A to B, or when it's one of those short type 

of questions - we give immediate feedback. But when it's like maybe short answer questions 

- I think it's just because we are stressed for time, and we don't provide the feedback”. 

Participant P8I confessed that “…I don't give them a lot of feedback on how they're progress. 

I don't, because I don’t know how to use it.” 

 

Communication 

The announcement tool of the LMS was mostly used for its communication affordance. The 

announcement feature was used by the participants to communicate important information 

regarding weekly lessons, assessments, and other module-related information to the students. 

Although seen as communication, it is worth noting that the announcement tool only allows one- 

way communication from the participants to the students and therefore could not be considered 

to develop students’ communication skills.  

 

Participants also mentioned in the questionnaire that they incorporate communication as part 

of their online learning (P1Q, P3Q, P5Q-P9Q, P11Q). When analysing their online modules, it 

was clear that in all the modules the students were encouraged to practise their communication 

skills. The discussion forum tool of the LMS was actively used in nearly all the online modules 

(DM2-DM4, DM9-DM13, DM16, DM18). The communication affordance of the discussion forum 

allowed students to communicate with their peers as well as their educators regarding 

assessments, topics, and other subject-related content. However, it was a disappointment that 

in only a few online modules discussion forums were used for their open-ended learner input 

affordance (DM10, DM11, DM18). The affordance of open-ended learner input allowed students 

to discuss specific topics with their peers to provide their own understanding or perspective 
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regarding the topics for an assignment or activity or to give peer input. In module DM9 the 

participant specifically created discussion forum activities for students to discuss their 

submissions with each other and to give peer feedback. Additionally, the students were asked to 

provide their perspectives on a specific topic via the communication affordance of the 

discussion forum, and then the students had to provide a different perspective on the same 

topic in the following week (DM18). In the follow-up interview, it was found that in DM18 the 

participant included discussion forum activities to allow students to practise how to 

communicate different perspectives and information since this is what would be required of 

them in the specific profession. These activities or assignments in the above-mentioned 

modules (DM10, DM11, DM18) contributed to the final mark for the modules. Therefore, in 

modules DM10, DM11, and DM18 there was a degree of certainty that communication skills  

were developed. However, these activities focused on developing students’ written 

communication skills rather than both oral and written communication skills.  

 

To further develop communication skills, the built-in video conferencing tool of the LMS was 

used to simulate a virtual classroom (DM1, DM3, DM5, DM9, DM11, DM13-DM18). The video 

conferencing tool of the LMS allowed educators and students to meet in a virtual classroom 

setting and includes features such as video conferencing, sharing of files and screens, and a 

virtual whiteboard. Participant P7I mentioned in the interview that they chose to use the built-in 

video conferencing tool of the LMS. Their reason was its ease of use and lecturers, as well as 

students, familiarity with this video conferencing tool as everyone from the institution used the 

same LMS.  

 

The affordances of communication and interactivity of the video conferencing tool allowed 

students to develop oral and even some nonverbal communication skills. In the interviews and 
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the document analysis it was confirmed that some of the modules used other collaborative 

technology for communication, such as Microsoft Teams, Zoom, Google Meet, and Google 

Chat. Participant P8I said they preferred using Zoom or Microsoft Teams, rather than the LMS, 

to increase students’ access to the module and the interactive sessions. The reason was that 

some students experienced challenges during the registration period and could not always get 

access to the LMS for the first few video conferencing sessions of the module (P8I). Therefore, 

by using a third-party video conferencing tool all students could access the first sessions of the 

module whilst they waited for access to the LMS. In module DM18 another DET, called Flipgrid, 

was used to allow students to practise their oral communication through a radio broadcast 

activity where they had to discuss different perspectives and information based on real-world 

scenarios.  

 

Taking into consideration the use of the LMS video conferencing functionality, and other 

collaborative technology, it can be argued that oral and nonverbal communication skills are 

being developed in nearly all of the modules (DM1, DM3, DM5-DM11, DM13-DM18). This 

leaves a few modules (DM2, DM4, DM12) where no oral and nonverbal communication skills 

were developed. In these three modules, participants were only using the communication 

affordance of the discussion forum functionality to encourage written communication among 

students and educators. Participant P6I said in their interview that they only used discussion 

forums since there was no provision made within the syllabus or plans for the module/s to use 

other DET for communication. In addition, some of the students might have minimal or no 

communication with their educator/s and peers through discussion forums as the activities are 

not compulsory (DM2, DM4, DM12). This casual use of the discussion forum resulted in missing 

opportunities for students to practise oral, written, and nonverbal communication skills and  
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therefore effectively acquire the required communication skills according to the P21 Framework 

(2009).  

 

It is important to note that to develop the acquired communication skills, according to the P21 

Framework (Partnership for 21st Century Skills, 2009), both the communication and interactivity 

affordances of DET had to be utilised. Although most participants (P1Q, P3Q, P4Q-P9Q, P11Q) 

did say they were developing communication skills, only some of the modules (DM2, DM3, 

DM9- DM11, DM13, DM16, DM18) were fully developing communication skills according to the 

P21 Framework’s definition thereof (Partnership for 21st Century Skills, 2009). As a result, 

graduates’ lack of comprehensive communication skills could be problematic since 

communication skill is one of the top 21st-century skills that employers seek in future employees  

and are also one of the essential skills needed in South Africa (Aarts & Kunn, 2019; Local 

Government Sector Education and Training Authority, 2018; Stewart et al., 2016; World 

Economic Forum, 2016). 

 

Participants insisted that the feedback affordance of the LMS was developing communication 

and collaboration skills (P1Q, P3Q, P6Q, P7Q, P9Q). However, there was no evidence found in 

the document analysis that the feedback affordance was a collaborative process or even 

allowed students to communicate regarding their feedback. In the interviews, however, four 

participants could confirm that the feedback process was indeed interactive (P6I, P8I, P9I, 

P11I). To receive feedback from students, and to encourage two-way communication, P9I 

mentioned that they used the polling function and break-out rooms of the communication 

affordance of the LMS. Both participants P9I and P8I said they also allowed students to contact 

them, or the tutors, via email to ask for further explanation regarding their feedback. Another 

interesting approach by participant P11I was to use an online Google Form to allow students to 
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submit questions. The Google Form responses were collated in an Excel spreadsheet that gave 

the participant an overview of the questions and problems that the students had. Then, the 

following week, the participant addressed these questions in a video conferencing session with 

the students. It is worth mentioning that the feedback process needs to be a collaborative 

experience and requires engagement from both students and educators to develop 

communication and collaboration skills (Carless & Boud, 2018). Therefore, it can be argued that 

participants only allowed students in some modules to develop communication and 

collaboration skills by using the feedback affordance of the LMS (DM6-DM9, DM16-DM18). 

 

Collaboration 

Collaboration was also one of the skills that the participants mentioned that formed part of 

their online modules. In fact, many of the participants said that they were incorporating 

collaboration within their modules (P1Q, P3Q, P5Q-P10Q). However, only P9Q included 

collaboration skills as part of their understanding of 21st-century skills. The P21 Framework 

describes collaboration as the ability to work in groups with the willingness to compromise to 

reach a common goal and to share responsibility by making equal contributions to the group 

work (Partnership for 21st Century Skills, 2009). 

 

After considering the P21 Framework’s definition of collaboration skills, it was confirmed that 

in most of the video conferencing sessions mostly the communication affordance was used and 

not the interactivity affordance. Therefore, document analysis determined that only 

communication skills, and hardly any collaboration skills, were practised in these video 

conferencing sessions. Similarly, other researchers have also refrained from using the 

interactivity affordance of video conferencing especially when the student groups were too big to 

have an efficient online collaboration session (Massner, 2021; Vandenberg& Magnuson, 2021). 
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Gillet-Swan (2017) also reported that most students are not comfortable to participate in an 

online, real-time environment, such as video conferencing, and therefore they also did not use 

it. Furthermore, some students might not have adequate Internet bandwidth to connect in real-

time or have poor connection which restricts participation (Mpungose & Khoza, 2021;; 

Vandenberg & Magnuson, 2021). The lack of digital access was also confirmed by participants 

P6I, P7I and P11I who said that, in their experience, some students did not have access to 

Internet bandwidth, a stable Internet connection, or the right equipment to participate in 

collaborative activities.  

 

Participant P9I said that they tried to avoid all group work activities since some students did 

not know how to use the collaborative technology, or the students simply chose not to contribute 

to the group work. Another reason given was overwhelming group dynamics and administration 

that needed to be managed and the educators did not have the capacity to address all these 

challenges (P9I). As a result, only a few of the participants considered collaborative technology 

to develop collaboration skills (P6I, P7I, P11I). Participant P8I explained in their interview that 

sometimes during their video conferencing session there was so much work to get through and 

not enough time to allow students to collaborate and interact during the session. Document 

analysis also confirmed that only in a few modules were collaboration skills developed by 

means of the inclusion of group activities (DM2, DM5-DM10, DM15, DM18). Some of these 

group activities were implemented by the interactivity affordance of the wiki tool of the LMS to 

allow students to work together on creating a wiki page about a specific topic (DM9, DM10). 

Participant P11I said in their interview they asked students to create a cartoon strip where each 

student in a group had to create a few cartoon panels and in the end combine all the panels. 

The participant chose the cartoon strip activity to give students a real-world experience of 

working together in a group and to allow students to practise collaboration. In other modules, 
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assessment activities were designed with the open-ended learn input affordance of the LMS to 

allow students to submit their group solutions to given questions, scenarios, or case studies 

(DM2, DM15, DM18).  

 

Although discussion forums were used, only a few of the modules (DM9, DM10, DM18) 

required students to either interact on discussion forums, submit group activities, and attend 

video conference sessions. It is also worth noting that none of the participants thought that the 

choice affordance of the LMS developed collaboration skills. However, research done by 

McDowell et al. (2019), insisted that the choice affordance provides opportunities for students to 

actively engage in their learning by collaborating with their peers and instructors. It is also worth 

mentioning that none of the participants considered that the adaptability affordance developed 

collaboration or creativity skills. In contrast, research has shown that the adaptability affordance 

of DET promotes student engagement and the development of their collaborative and creativity 

skills (Fitzgerald et al., 2018; Han & Ellis, 2020; Lippert et al., 2019).  

 

Creativity 

The last of the 4C skills is creativity. According to the participants’ responses in the 

questionnaire, creativity skills are being incorporated within many of the online modules (P1Q, 

P7Q-P11Q). In contrast, only three of the participants mentioned creativity as part of their 

understanding of 21st-century skills (P1Q, P5Q, P6Q). For this study, the P21 Framework’s 

definition of creativity was considered, which indicates that students need to be active in 

creating, brainstorming, evaluating, implementing, and developing new ideas or techniques to 

foster creativity skills. Students should also be provided with opportunities to elaborate, analyse, 

and evaluate their own or others’ ideas to improve their efforts (Partnership for 21st Century 

Skills, 2009). Considering the P21 Framework’s definition of creativity, it was determined that 
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some of the modules used the affordances of videos to create opportunities for developing 

creativity (DM9, DM18). For example, modules DM9 and DM18 used the open-ended learner 

input functionality of the LMS and video technology to allow students to create their own videos 

to represent their ideas and perspectives regarding a particular topic and then submit their work 

for grading on the LMS. In addition, document analysis determined that three of the modules 

allowed students to visually present their ideas regarding a topic or concept by creating different 

items (DM9, DM10, DM18). These formats include either graphics, presentations, mind maps, 

brochures, or flowcharts. These visual presentations were possible because of the drawing 

affordance of PowerPoint and Word.  

 

Interestingly, module DM9 used DET, called Padlet, with the affordance of open-ended 

learner input that allowed students to submit text, graphics, or videos as part of their inputs to a 

particular topic that all the students could access online. Module DM18 encouraged students to 

be creative by writing their own blogs which was implemented through the open-ended learner 

input and interactivity affordances of the LMS. The same module required students to create a 

cartoon storyboard by using the drawing function of DET called StoryboardThat. The students 

were even further challenged in module DM18 to conduct radio broadcasts which was made 

possible through the open-ended learner input and communication affordances of an audio and 

visual technology called Flipgrid.  

 

When educators allowed students to present their work by different means, such as verbally 

or visually, it can encourage students to develop their creativity, problem-solving and critical 

thinking skills (Kurniawan et al., 2018; Romli et al., 2018). However, some participants said they 

did not allow students to submit activities or assessments in different formats (P1Q, P2Q, P4Q, 

P5Q, P7Q, P8Q, P10Q). By not providing students with opportunities to submit different formats, 
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students were potentially deprived of the opportunity to develop creativity, problem-solving and 

critical thinking skills. Bhuana and Apriliyanti (2021) attribute the lack of a variety of formats to 

educators’ limited instructional design and/or technological skills to create various activities 

and/or assessments that allow different formats of submission. The lack of technical skills 

amongst educators was confirmed when participant P9I said they could only include activities 

that allow for different formats of submission when they are assisted by the learning designers 

at the institution. Additionally, participant P6I said in the interview that it was difficult to assess 

videos and/or infographics in large volumes unless you allow students to work in groups. Other 

participants that did use videos, graphics, and wikis, also confirmed that without their tutors’ 

assistance with marking they would have not had the capacity to assess activities submitted in 

different formats (P9I and P11I). Therefore, it could be a possibility that participants chose not to 

use activities and/or assessments that allow different formats of submission due to the 

difficulties of marking and/or large volumes of marking. Participant P7I said in their interview that 

they didn’t allow students to submit in different formats, such as videos or graphics, since it was 

not an appropriate method for assessing the specific subject matter. The lack of technical and 

instructional design skills might have robbed students of opportunities to develop creativity 

which forms part of 21st-century skills. 

 

In contrast, the participants did say that they used audio and visual technology for developing 

creativity skills (P1Q, P3Q, P6Q, P7Q, P10Q, P11Q). One reason could be that participants 

assumed that using videos and/or graphics in their module/s to explain or demonstrate concepts 

would encourage students’ creativity (Dewantara, Mahtaari, & Misbah, 2021). However, as 

mentioned, the P21 Framework’s definition requires students to be active in creating or 

implementing something new to foster creativity skills.  
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In terms of using self-reflection to encourage creativity, the open-ended learner input 

functionality of the LMS was used to include self-assessed activities and/or self-reflection 

journals (DM6, DM7, DM9, DM11, DM18). These activities encouraged students to evaluate 

their own efforts and make improvements as they progress through the module. In addition, the 

interactivity and communication affordances of the LMS were used for group activities (DM2, 

DM6-DM10, DM15, DM18). The group activities encouraged students to work together 

creatively as a team to share ideas, solve problems, and provide feedback to each other. Taking 

the definition of creativity into consideration and the analysis of the activities above, it can be 

argued that in many of the modules, students were encouraged to develop their creativity skills 

(DM2, DM6-DM11, DM15-DM18). 

 

The type of activities, 21st-century skills, affordances, and type of DET that were used by the 

participants in their online modules are synthesised in Table 4.2. 

 

Table 4.2 

Summary of activities, 21st-century skills, affordances, and DET that were used in the online 

modules  

Type of activities 21st-century 

skills 

Affordances of 

DET 

Type of DET 

Automated quizzes Critical thinking Interactivity LMS 

Group work Critical thinking 

Collaboration 

Communication 

Creativity 

Interactivity 

Communication 

LMS 

Audio and visual 

technology 

Collaborative 

technology 
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Type of activities 21st-century 

skills 

Affordances of 

DET 

Type of DET 

Reading materials (notes, 

documents, etc.) 

Critical thinking Interactivity LMS 

 

Videos, graphics, audio and e-

books as part of content 

Critical thinking Interactivity 

Linked 

representations 

Audio and visual 

technology 

Adaptable slides Critical thinking Adaptability PowerPoint 

Create content such as videos, 

graphics and/or presentations 

Creativity Open-ended LMS 

Other 

technology 

(PowerPoint and 

Word) 

Discussion forums Critical thinking 

Communication 

Communication LMS 

Video conferencing/virtual 

classrooms 

Communication Communication LMS 

Collaborative 

technology 

Activities/assignments referring 

to real-world examples and/or 

case studies 

Critical thinking 

 

Open-ended 

learner input 

LMS 

 

Virtual Reality/360 images/videos 

for evaluation 

Critical thinking Open-ended 

learner input 

Linked 

representations 

LMS 

Audio and visual 

technology 
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Type of activities 21st-century 

skills 

Affordances of 

DET 

Type of DET 

Interactivity 

Wiki pages Critical thinking 

Communication 

Collaboration 

Interactivity 

Open-ended 

learner input 

LMS 

Write a blog Creativity Interactivity 

Open-ended 

LMS 

Radio broadcast Creativity Interactivity 

Open-ended 

Audio and visual 

technology 

Self-assessed and/or self-

reflection activities 

Creativity Interactivity 

Open-ended 

LMS 

Assessments Critical thinking 

Collaboration 

Communication 

Creativity 

Interactivity LMS 

Assessments and activities that 

count towards the mark of the 

module 

Critical thinking Feedback LMS 

 

The participants identified critical thinking as one of the 21st-century skills and the analysis of 

their modules showed that they made a conscious effort to develop critical thinking in their 

students (P1Q-P3Q, P5Q-P11Q). It might be that critical thinking closely relates to higher-order 

thinking skills which educators instinctively incorporate throughout their curriculum (Watson, 

2020). However, there were still some discrepancies between what the participants perceived 
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as 21st-century skills and what they incorporated within their module/s, such as in the case of 

communication, collaboration, and creativity skills. Although participants might not be able to 

clearly define 21st-century skills, they did intuitively incorporate some of these skills.  

 

One of the participants said that they were not incorporating the development of 21st-century 

skills within their online module/s. This claim is justified when the participant said, “I trust my 

students have learned the necessary skills in their undergraduate degrees” (P4Q). Some 

participants might not deem it necessary to include 21st-century skills development in higher 

degrees, such as master’s and doctorate degrees, since they assume these skills had been 

developed in previous undergraduate degrees. However, some participants might also not fully 

understand 21st-century skills as a concept or have a misconception about 21st-century skills 

(Voogt et al., 2013). In some instances, the nature of the degree already requires students to 

apply 21st-century skills. For example, being able to complete a master’s or doctorate degree 

might already incorporate some of the 21st-century skills, such as critical thinking and complex 

problem-solving which are required to perform research (Ain, Sabir, & Willison, 2019). 

Therefore, it is understandable that some participants did not intentionally include the 

development of 21st-century skills within their modules but assumed that it was embedded 

based on the nature and level of the programme. 

 

4.4.4 Assessment strategies for 21st-century skills  

According to the P21 Framework, assessments should be implemented to determine 

students’ competency in terms of 21st-century skills (Partnership for 21st Century Skills & 

AACTE, 2010). Assessments also form part of the support systems of the P21 Framework 

which assist in the development of 21st-century outcomes for graduates. Therefore, the  
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assessment strategies that the participants implemented in their online modules were also 

looked at in this study.  

 

While all 10 of the participants who were incorporating the development of 21st-century skills 

within their modules were also assessing 21st-century skills, most participants were assessing 

21st-century skills as part of the subject matter content (P1Q-P3Q, P5-P7Q, P9Q-P11Q). In this 

regard, the assessments were not only designed to assess subject matter content, but also to 

incorporate the use of 21st-century skills. Similarly, Voogt & Roblin (2012), recommend that the 

best method to include 21st-century skills within a curriculum is to integrate the development of 

the skills across the curriculum and during the assessments. In this study the assessment of 

21st-century skills was recognised when critical thinking questions were added in assessment 

activities and group assignments were designed that require communication and collaboration 

skills.  

 

In contrast, only P5Q used separate assessment strategies to assess students’ 21st-century 

skills. Participant P5Q created a separate standardised assignment where students had to 

observe a 360° video to answer questions and reflect on the events in the video. The aim of the 

assignment was to assess students’ communication and critical thinking skills (DM5). 

 

As shown in Figure 4.8, the most popular strategies for assessment are rating scales and 

rubrics. Participants mostly used criteria or a scoring guide to evaluate 21st-century skills 

together with subject matter content within their online module/s. Participant P11I said they also 

discussed these rubrics with the relevant tutors to ensure there was consistency and 

standardisation of the marking process. Furthermore, five of the participants used standardised 

assessments which would include short questions, such as multiple-choice, and open-ended 
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questions (P2Q, P6Q, P7Q, P10Q, P11Q). These assessment strategies might be the most 

popular choice since they would provide the most accurate and unbiased results of students’ 

knowledge about the subject matter as well as their development in 21st-century skills 

(Education, 2022; Hicks & Diefes-Dux, 2017). 

 

Figure 4.7 

Participants’ assessment strategies 

 

 

The least popular assessment strategies are observational methods and self-reports. Since 

these are fully online module/s, observing students’ behaviour and abilities in relation to 21st-

century skills would be difficult or a tedious task (Salter, 2016). Another reason could be that 

other assessment methods were more likely to yield authentic results when it came to the 

students’ skills (Liang & Creasy, 2004). Participants might not use self-reports as an 

assessment method because they did not trust the results of the self-reports or participants did 

0 1 2 3 4 5 6 7 8 9

Rating scales and rubrics

Standardised assessments

Self-reports

Observational methods

Other

Number of participants

A
ss

es
sm

en
t 

st
ra

te
gi

es

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

105 

not know about using self-reports (P2Q-P4Q, P6Q-P8Q, P10Q). Some argued that self-reports 

do not always represent a true reflection of the students’ skills and abilities since students might 

answer according to their own perceptions or experiences (West, 2014). Additionally, others 

question whether students will answer truthfully in their self-reports (Pekruna, 2020). 

 

P9Q mentioned that they used peer learning and reviews as an assessment strategy for 

“…communicating/presenting and co-creating content (scavenger hunts and curated portfolios)”. 

Therefore, students are not just communicating and collaborating, but they are also working 

through feedback and reflecting on each other’s work which can further improve the students’ 

critical thinking (Colthorpe et al., 2014). 

 

4.5 Role Of Support 

Participant P4Q, who did not incorporate the development of 21st-century skills within their 

modules, said they trusted the students had already developed 21st-century skills. However, 

Participant P4Q also said they were willing to incorporate some 21st-century skills, such as the 

4Cs, if they had the necessary support from their higher education institution. Although the 

participant did not incorporate 21st-century skills within their module/s it might not have been 

due to the lack of willingness, but due to the lack of understanding or support regarding 21st-

century skills. The participant (P4Q) further specified that if they had support in terms of 

professional development, as well as teaching and learning resources, they could gain a better 

understanding and develop content for developing 21st-century skills.  

 

The participant who did incorporate 21st-century skills also emphasised the importance of 

support. The sentiment was echoed by participant P6I who said that if they had training in 

presentation skills, as well as how to use technology to make engaging presentations, it would 
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assist them as lecturers to help students interact more in the online environment. In addition, 

participant P9I said in their interview that they would like to know how to ask the right kind of 

questions and which activities to use to enable students to critically think and/or deliberate their 

insights with other students. Similarly, participant P7I said that their biggest challenge was to 

create activities and assessments for a fully online environment since it requires more time and 

creativity as well as the technical skills to set up these activities and assessments. Similarly, 

other researchers found that most educators do not have the necessary technical or 

instructional design skills to use online learning platforms to their fullest and/or to create fully 

online learning resources (Bhuana & Apriliyanti, 2021; Uerz et al., 2018). 

 

However, participant P7I did say if they had some professional training, especially in 

instructional or learning design, it could help them to set up and design these 

activities/assessments more effectively and for the right purpose. Participant P8I said in their 

interview that they also preferred instructional/learning design and DET training but in individual 

sessions (not in a group). For instance, they (P8I) would like to focus on their specific subject 

matter content in terms of how it could be designed and how DET could be used to fit the 

requirements of the specific module whilst incorporating some of the 21st-century skills. 

 

Considering all the participants’ inputs above, the type of professional development that 

would help was said to be digital education technology workshops, instructional/learning design 

training, and information sessions on 21st-century skills. Furthermore, participants mentioned 

that a framework to support students in developing 21st-century skills would also be helpful. 

These suggestions correspond with the guidelines of the P21 Framework that states that 

educators need foundational support systems in place to help them produce 21st-century 

outcomes for graduates (Battelle for Kids, 2019). In this regard, a possible solution for 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

107 

supporting educators in the development of 21st-century skills in fully online module/s could be 

to provide group and individual workshops. These workshops could be based on 21st-century 

skills, a 21st-century skills framework, and DET that support the development of 21st-century 

skills.  

 

4.6 Summary 

In this chapter the data were presented collectively through an integrated data analysis of all 

the data instruments. The analysis indicated that a combination of different types of DET and 

affordances of DET can be utilised to develop a variety of 21st-century skills. Participants used 

LMS technology, collaborative technology, and audio and visual technology. The most popular 

affordances of DET that were used included the affordances of communication, feedback, and 

interactivity. 

 

The participants’ perspectives and understanding regarding 21st-century skills were 

discussed. All the participants believed that it was important to allow their students to develop 

21st-century skills so that they could be prepared for and successful in the job industry. Most of 

the participants’ understanding of 21st-century skills included the ability to use technology, to 

apply critical thinking, have business acumen, and to be creative and innovative. More than half 

of the participants either included communication or collaboration as part of their understanding 

of 21st-century skills which forms part of most of the 21st-century skill frameworks and the 4Cs 

of education (P1Q, P3Q, P4Q-P9Q). 

 

How the participants incorporated various 21st-century skills within their online modules were 

also discussed in this chapter. The most popular skills that were incorporated included critical 

thinking, communication, collaboration, creativity, adaptability and flexibility, and initiative and 
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self-direction. Even though there is a discrepancy between the participants’ understanding of 

21st-century skills and what they incorporated within their online modules, they still intuitively 

incorporated the most salient 21st-century skills within their modules, which are the 4Cs of 

education. The participants used a variety of activities and affordances of DET to facilitate the 

development of 21st-century skills. The activities that developed most of the 4Cs of education 

were group work activities, wiki pages, and assessments. The affordances of DET that were 

used in these activities included a combination of interactivity, open-ended learner input, and 

communication affordances of the different DET. 

 

It was also determined that most of the participants preferred to assess 21st-century skills by 

integrating these skills within their standard assessments for assessing the subject matter 

content. The most popular assessment techniques for assessing 21st-century skills included 

rating scales and rubrics. 

 

Lastly, it was made clear that if participants had the necessary support, they believed they 

could be more successful with incorporating 21st-century skills within their online modules. It 

was determined that the type of support they require included professional development in 

learning design and how to use DET. 

 

The next chapter provides the conclusions and limitations of this study and is structured 

around the research questions. The chapter then concludes with recommendations for further 

research and practices in education. 
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Chapter 5: Summary and Conclusions 

5.1 Introduction 

In this chapter the researcher concludes, summarises, and reflects on the research findings 

of this study. The focus of the research and research questions are discussed in terms of what 

novel insights have been found and what value it contributes to the body of knowledge in this 

field. Furthermore, the limitations of the study and recommendations for future research 

conclude this chapter. 

 

5.2 Summary of the Research  

In Chapter 1 of this study, it was established that 21st-century skills are the top skills 

employers are currently looking for in graduates in the workplace  (Kereluik et al., 2013; World 

Economic Forum, 2016, 2020a). Research findings indicate a gap between what skills the 

workplace requires and the skills of graduates, which contributes to the low employability rates 

of graduates (Teng et al., 2019; Van Dam, 2017). It was argued that if students from higher 

education institutions develop these 21st-century skills, it can ultimately make them more 

employable and prepared for the world of work. Thus, the focus of this study was to determine if 

educators in higher education institutions were, at the time, creating opportunities for students to 

develop 21st-century skills and what practices they were implementing to do so in fully online 

learning modules. 

 

In this study, the researcher specifically explored what DET affordances and practices 

educators were using and applying to develop 21st-century skills in fully online modules. The 

focus was on fully online learning not only due to the fast growth in the online learning industry 

in the past few years, but also because there were still some issues with developing 21st- 
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century skills in fully online learning environments (Bhowmik & Dipak Bhattacharya, 2021; 

Davey et al., 2019; Gillett-Swan, 2017; Li & Lalani, 2020; Martin et al., 2019).  

 

To address the problem of the study the following research question was asked: “How can 

digital educational technology be used to develop 21st-century skills in fully online learning?”. 

To respond to the main research question, two sub-questions were further addressed. The two 

sub-questions enabled the researcher to link the type of pedagogical activities with DET 

affordances that the educators were using in their online modules. These activities and 

affordances were then further linked to specific 21st-century skills and how they were used to 

develop these skills. 

 

The first sub-question, “What affordances of digital educational technology support the 

development of 21st-century skills in fully online learning?”, was asked to determine what type 

of DET the educators were using to develop 21st-century skills in their online modules. 

Furthermore, in asking this question the researcher was assisted to get detailed information 

about which affordances of DET best supported the development of 21st-century skills. The full 

discussion of the findings is found later in this chapter. 

 

The second sub-question, “To what extent do current fully online modules provide for the 

development of 21st-century skills?”, allowed the researcher to establish the educators’ 

perspectives and understanding of 21st-century skills. From the educators who indicated that 

they were incorporating the development of 21st-century skills, the researcher could determine 

what pedagogical activities they used to develop these skills and what 21st-century skills these 

were. Furthermore, the researcher was able to establish what support educators in higher  
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education institutions may need in order to incorporate or improve the development of 21st-

century skills in fully online learning. 

 

Chapter 2 presented an overview of the existing literature in an attempt to classify and 

emphasise the importance of 21st-century skills. It was established that there is indeed a need 

for 21st-century skills in the world of work. Furthermore, the effects of the Fourth Industrial 

Revolution were explored to determine the most acquired and essential skills that will be 

needed in the workplace. Some of these essential skills include communication, collaboration, 

problem-solving, critical thinking, self-management, and creativity (World Economic Forum, 

2020a). 

 

Having identified a lack of 21st-century skills amongst graduates, the Department of Basic 

Education (2019), South African Qualifications Authority (South African Qualifications Authority, 

2014), and other education authorities, as well as higher education institutions in South Africa, 

were investigated in relation to their stance on 21st-century skills. Although most of these 

authorities and institutions include these skills in their planning and policies, concerns still 

remain about how 21st-century skills are implemented within the curriculum and pedagogies.  

 

In this study, the focus was mainly on higher education institutions. Due to the fast growth of 

the online learning industry over the past few years, most educational institutions had to adapt 

their practices to online learning environments. Therefore, online learning was considered a 

possible solution for higher education institutions to implement the development of 21st-century 

skills. Literature shows that online learning provides many benefits and opportunities for 

students to get access to education and to develop their skills. However, the shift from 

traditional learning to online learning highlighted several challenges, especially regarding the 
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development of 21st-century skills, such as collaboration and communication. It was established 

that educators need tools to assist them in developing 21st-century skills in fully online learning 

environments.  

 

Several resources were investigated, and it was found that DET can contribute to the 

development of 21st-century skills. The three most common categories of DET were identified 

as learning management systems (LMS), collaborative technology, and audio and video 

technology. The affordances of DET were defined in order to determine the capabilities of DET 

to help support the development of 21st-century skills. The NASEM identifies the following 

affordances that support the development of 21st-century skills: interactivity, adaptivity, 

feedback, choice, nonlinear access, linked representations, open-ended learner input, and 

communication (National Academies of Sciences, Engineering & Medicine, 2018). The 

researcher focused on these affordances of DET as part of the research study to determine how 

DET can be used for the development of 21st-century skills. 

 

The P21 Framework was used as a theoretical framework to guide this study (Battelle for 

Kids, 2019). The P21 Framework was used to determine the main 21st-century skills that were 

focused on in this study, which were identified as the 4Cs: critical thinking, creativity, 

collaboration, and communication. The P21 Framework was further used to define each of the 

4Cs. The researcher used the P21 Framework’s definitions to determine which skills were being 

developed within the syllabus of the online modules (from the document analysis). Additionally, 

the researcher could also determine the themes from the responses of the participants (from the 

questionnaire and interviews). According to the P21 Framework, the support systems that are 

needed to successfully develop 21st-century skills are assessment strategies, curriculum 

activities, professional development, and learning environments. Therefore, the researcher 
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chose to include the support systems of the P21 Framework as part of this study to determine 

what would educators possibly need to successfully develop 21st-century skills within their 

online modules. 

 

In Chapter 3 it was reported that this study adopted a qualitative case study approach. This 

case study focused on one higher education institution that offered fully online learning 

modules. The educators were selected based on voluntary, convenience, and purposive 

sampling. The researcher collected data from 11 educators at a specific point in time by 

collecting questionnaire responses, conducting interviews, and analysing curriculum documents 

in selected online modules. The data yielded by each data instrument were coded so that the 

results from the different data instruments could be identified. To analyse the data the 

researcher adopted a deductive analysis approach to compare the results from the different 

data instruments against each other, as well as the P21 Framework that was chosen to guide 

this study.  

 

Chapter 4 presented an integrated analysis of the results from the three data instruments to 

provide an overall interpretation of the data. The researcher further compared the findings with 

existing literature related to the affordances of DET and the development of 21st-century skills 

in higher education institutions. The results of this study are summarised in the following 

section. 

 

5.3 Discussion and Reflections 

In this section, the researcher discusses the results and reflects on the lessons that were 

learned from this research study. The section starts with a methodological reflection to iterate 

the research approach of the study and how the framework guided the study. The next section 
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discusses the substantive reflection to compare the main findings with previous research based 

on the same subject matter. Lastly, the scientific reflection establishes the overall lessons that 

were learned, which can contribute to research, and the limitations of this study. 

 

5.3.1 Methodological Reflection 

This study followed a qualitative case study research method which allowed the collection of 

in-depth information about the educators’ approaches to using DET for the development of 21st-

century skills within their online modules. The research instruments that were used in the study 

included an online questionnaire, document analysis, and interviews. Eleven participants 

responded to the questionnaire, 18 of the participants’ fully online modules were submitted for 

document analysis, and five of these participants were also interviewed.  

 

The online questionnaire (Appendix A) consisted of 13 multiple-choice questions and eight 

open-ended questions focussing on participant demographics and to what extent the 

participants were developing 21st-century skills within their fully online modules. When the 

researcher looked at the responses of the participants and the findings of the module analysis, 

there were some discrepancies when the results were compared. For example, only a few 

participants said in the questionnaire that they use LMS technology to develop critical thinking 

skills, while the analysis showed that all the modules used affordances of the LMS to develop 

critical thinking skills (P2Q, P5Q, P6Q, P11Q). This is an indication that some participants did 

not know the meaning of concepts or did not know how to give an example to express their 

perspective about 21st-century skills and how they have been using DET to develop 21st-

century skills. Based on the above-mentioned experience, the researcher realised that 

consideration must be given to how the questions are designed; it is best to keep questions as 

simple and clear as possible and to provide explanations of concepts to participants. 
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Additionally, by conducting follow-up interviews clear explanations can be provided and clarity 

regarding the participants’ responses can be elicited. 

 

The researcher compiled a checklist (Appendix B) based on the P21 Framework definitions 

(2009) of 21st-century skills and the type of affordances of DET that support the development of 

21st-century skills (National Academies of Sciences, Engineering & Medicine, 2018). Following 

the questionnaire, the researcher completed a document analysis of the participants’ online 

modules which added up to a total of 18 different online modules that were reviewed. From the 

document analysis the researcher learned that it is sufficient to include a maximum of two 

modules per educator. Having more than three modules per educator is unnecessary since the 

educator usually follows the same approach in all of their modules. The researcher 

recommends that consideration should be given to modules with different subject matter from 

one educator, where possible, to confirm if the same approach is followed regardless of subject 

matter. 

 

The researcher observed through document analysis that participants don’t always 

consciously use specific affordances of DET to develop 21st-century skills. However, in most 

cases, the affordances of the DET actually support the development of 21st-century skills. 

Another observation from the document analysis is that educators’ approaches to fully online 

learning differ in various aspects, such as structure (learning path), activities, resources, 

interactivity, and communication. Therefore, consideration should be given to having a standard 

or benchmark for educators. The researcher recommends having a standard or benchmark that 

can be used in the higher education institution to ensure consistency in the learning approach 

and the learning path of online modules. 
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After the document analysis, interviews were conducted with five of the 11 participants 

(Appendix C). The interviews allowed the researcher to gather in-depth details of the 

participants’ pedagogies that could not be established from the questionnaire results or the 

document analysis. Therefore, it was helpful to use more than one data instrument since it 

provided opportunities to gather clear explanations and context regarding the situation and to 

seek clarification if necessary. By having descriptive details and context, it minimised the risk of 

making assumptions during the document analysis.  

 

The P21 Framework played an integral role in this study. The P21 Framework guided the 

researcher to determine which 21st-century skills should be the focus of this study. The 4Cs – 

critical thinking, creativity, collaboration, and communication – were identified as the main 21st-

century skills considered in this study.  The P21 Framework definitions guided the researcher to 

create a checklist against which they could analyse and compare the online modules, including 

the modules’ activities, assessments, and other curriculum resources. In this manner, the 

researcher was able to establish which 21st-century skills the participants incorporated within 

their online modules. Additionally, when the researcher analysed the responses to the 

questionnaire and interviews they used the P21 Framework definitions to determine which 21st-

century skills the participants incorporated within their modules. Furthermore, the P21 

Framework definitions assisted the researcher to establish to what extent these 21st-century 

skills were being developed in the participants’ online modules. 

 

The P21 Framework (Partnership for 21st Century Skills, 2009) support systems provided the 

researcher with main areas to focus on in order to establish how the participants incorporated 

the development of 21st-century skills. These four support systems are standards and 

assessments, curriculum and instruction, professional development, and learning environments 
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that the participants were utilising. In this study, the researcher was able to establish some 

examples of assessment strategies that the participants were using for assessing 21st-century 

skills. The curriculum and instruction resources that the participants were using for the 

development of 21st-century skills were established through the document analysis and the 

interview responses. The researcher was able to determine, through the questionnaire and 

interviews, what professional development the participants may need in order to enhance or to 

include the development of 21st-century skills in their online modules, which are mostly 

technical and instructional design training. Lastly, the researcher found that the learning 

environment that mostly supported the participants to incorporate 21st-century skills within the 

online modules is a learning management system. The researcher realised that since they used 

more than one data collection instrument it provided them with more valuable and in-detail 

information about the support systems that participants need to be able to include more 

opportunities for the development of 21st-century skills in their online modules. 

 

5.3.2 Substantive Reflection 

The main findings of this research study are discussed by linking the affordances of DET with 

the 21st-century skills. The findings are derived from the two sub-questions that were asked in 

order to address the main research question: “How can digital educational technology be used 

to develop 21st-century skills in fully online learning?” 

 

Communication 

Although a variety of DET was used, ten of the participants used the LMS of the higher 

education institution (P1-P9Q, P11Q). The results show that the communication affordance of 

the LMS contributes to the development of all the 4Cs (critical thinking, communication, 

collaboration, and creativity). The literature also indicates that if students can communicate 
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effectively, it builds confidence and motivation which further encourages the development of 

critical thinking, collaboration, and creativity skills (Raba, 2017; Wahyuni, 2018). The LMS 

discussion forum tool is used to give students the opportunity to practise their written 

communication skills with their peers and educators about assessments, topics, and other 

subject-related matters. Additionally, the video-conferencing tool of the LMS and other 

collaborative technology are used to provide students with opportunities to practise their verbal 

and non-verbal communication skills. Since the video conferencing sessions were mostly used 

for the communication affordance and not the interactivity affordance, it can be argued that both 

discussion forums and video conferencing sessions are mostly used for communication and not 

for collaboration. Researchers have also found that video conferencing, especially with large 

groups, is not always the best DET to encourage student collaboration (Gillett-Swan, 2017; 

Mpungose & Khoza, 2021; Vandenberg & Magnuson, 2021).  

 

Feedback 

Literature shows that giving students feedback is a collaborative process that develops both 

collaboration and critical thinking skills (Carless & Boud, 2018; Colthorpe et al., 2014). However, 

the results of this study show no evidence that collaboration skills are developed when the 

feedback affordance is used. The affordance of feedback was used to develop critical thinking 

and communication skills only. The results further indicate that the feedback affordance is the 

most popular affordance of the LMS for the development of critical thinking skills. The 

affordance of feedback was used to either give feedback to students about marks individually 

and/or to give overall feedback so that students could reflect on their work and make 

improvements. In some of the modules, students were allowed to communicate with educators 

and peers regarding their feedback on marks and progress throughout their learning path. 
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Interactivity 

The affordance of interactivity supports the development of critical thinking, communication, 

collaboration, and creativity skills if this affordance is used in the form of group work activities. 

Literature confirms that the interactivity affordance allows students to interact with the learning 

content and their peers which develops critical thinking, communication, collaboration, and 

creativity skills (Beauchamp & Kennewell, 2010; Krusche & Seitz, 2019; Weber & Ahn, 2021; 

Yalcinalp & Avci, 2019). Using the interactivity affordance of the LMS, the participants of this 

study were able to support the development of the 4Cs by creating a variety of assessments 

such as assignments and automated quizzes. Another popular interactive activity is to use the 

wiki tool of the LMS to develop students’ critical thinking, communication, and collaboration 

skills. Additionally, it was found that the blog tool of the LMS can be used to encourage 

creativity amongst students. 

 

Linked representations 

The questionnaire results indicate that linked representations can be used to develop critical 

thinking, communication, and creativity skills. However, document analysis findings indicate that 

only critical thinking skills are developed when students are provided with different modes of 

representation or linked representations. This agrees with the research of Abdurrahman et al. 

(2019) and Araiza-Alba et al. (2021). The results further show that the affordance of linked 

representations of the LMS and audio and video technology is the second most popular 

affordance used to develop 21st-century skills. The linked representation affordance was used 

to provide alternative formats of content, such as videos and visuals, which students could 

critically analyse in order to provide feedback/answers. 
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Open-ended learner input 

The findings of the document analysis correspond with literature that suggests that the open-

ended learner input affordance develops critical thinking, communication, and creativity skills 

(Kurniawan et al., 2018; National Academies of Sciences, Engineering & Medicine, 2018; Romli 

et al., 2018). The affordance of open-ended learner input of the LMS was used in some of the 

modules to allow students to do self-assessed activities and/or self-reflection journals. In some 

of the modules, collaboration skills were developed by including group work activities that 

allowed students to submit their content in different formats. In other modules the open-ended 

learner input of the LMS allowed students to create and submit their own videos which 

encouraged students to think creatively. 

 

Adaptability 

Fitzgerald et al. (2018) and Liu et al. (2017) indicated that the adaptability affordance of DET 

develops collaboration and creativity skills. In contrast, the results of document analysis 

conducted in this study show that only one of the modules used the adaptability affordance to 

develop critical thinking skills. In the module in question, the participant used adaptable 

PowerPoint slides to allow students to make choices and then the slides branched out to 

different content based on the students’ inputs. Some participants claimed in the questionnaire 

that they used the adaptability affordance of DET for communication purposes. However, no 

evidence was found in this case study that the affordance of adaptability is used to develop 

collaboration and creativity skills.  

 

Nonlinear access 

Although only one of the participants indicated that they use the LMS affordance of nonlinear 

access the document analysis confirmed that none of the modules utilised the nonlinear access 
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affordance. All of the online modules required students to follow a weekly schedule and lacked 

the flexibility for students to work through the content at their own pace or preferred order (DM1-

DM18). Research have shown that granting students the freedom to learn at their own pace and  

preference enhances their engagement with the learning material and fosters a sense of 

responsibility for their education and decisions (Huang, Liu, Tlili, Yang, & Wang, 2020).  

 

Choice 

Similarly, only one of the participants indicated in the questionnaire that they were using the 

affordance of choice to develop students' communication, creativity, and critical thinking 

abilities. Literature confirms that the choice affordance can be used to develop collaboration and 

critical thinking skills (McDowell et al., 2019; Wilkinson, 2020). However, in this study, no actual 

evidence was found that DET with the affordance of choice is utilised to develop 

communication, creativity, and critical thinking skills. As mentioned previously, the discrepancy 

between the participants’ responses to the questionnaire and the document analysis findings  

indicates that participants do not necessarily know the meaning of concepts or terms and, in this 

case, what the affordance of choice entails. 

 

After the document analysis, where the researcher looked at the affordances of DET and 

how it was used to develop 21st-century skills, it could be determined to what extent the fully 

online modules were used to provide for the development of 21st-century skills. It was found 

that the participants incorporate critical thinking, communication, collaboration, and creativity 

skills. These skills are in line with the top 10 skills for 2025 in the workplace according to the 

World Economic Forum (2020b), which include problem-solving, working with people 

(collaboration), flexibility (adaptability), technology use, creativity, and critical thinking. The 

results of this study further show that the 4Cs are developed to various extents throughout the 
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fully online modules. Critical thinking skills and creativity were developed in most of the 

modules, while communication and collaboration skills were developed in only a few modules. 

There seems to be a gap in participants’ ability to recognise the importance of communication 

and collaboration skills or in their experience of developing these two skills in students. The 

findings suggest that this may be due to students’ lack of access to and familiarity with DET 

which was also an issue raised in other research (Mpungose & Khoza, 2021; Vandenberg & 

Magnuson, 2021). Lack of planning results in participants not making provision for 

communication and collaboration opportunities in the syllabus. Group dynamics and the 

administration to manage communication and collaboration activities are contentions for some 

educators who do not have the capacity to address all these challenges. Therefore, it is 

recommended that educators be made more aware of what 21st-century skills entail (including 

communication and collaboration) and equipped with the necessary knowledge and skills to 

develop these two skills effectively using DET effectively. 

 

5.3.3 Scientific Reflection 

This case study aimed to contribute to the body of knowledge in regard to the development of 

21st-century skills in fully online learning modules. The researcher was able to gather an 

understanding of educators’ practices in their online modules and the use of affordances of DET 

for the development of 21st-century skills within a fully online learning environment. The 

researcher found that some of the participants unintentionally developed some of the 21st-

century skills as a result of the affordances of the LMS they used. This means that certain 

affordances of the LMS do, to some extent, support the development of 21st-century skills 

naturally and intuitively. However, other research and this study’s findings have also shown that 

DET on its own does not necessarily develop 21st-century skills to their full potential (Amin, 

2019; Huang, Spector, & Yang, 2019), and some DET does not naturally develop specific skills, 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

123 

such as creativity. Therefore, further consideration should be given to the design of the activities 

and how DET is set up to develop 21st-century skills to their full extent (Amin, 2019; Huang et 

al., 2019). 

 

The researcher discovered the value of a framework, like the P21 Framework, to guide a 

research study. The P21 Framework can also guide educators to integrate 21st-century skills 

within their teaching practices and curriculum (Battelle for Kids, 2019). Firstly, the P21 

Framework identifies and fully defines each of the 21st-century skills that are needed to 

succeed in the workplace (Partnership for 21st Century Skills, 2009). Secondly, the P21 

Framework refers to the four support systems that can be focused on and that should be 

aligned to offer the best support for producing 21st-century skills. These systems are standards 

and assessments, curriculum and instruction, professional development, and learning 

environments.  

 

The researcher compiled a checklist (refer to Appendix B) based on the P21 Framework 

definitions of 21st-century skills (Partnership for 21st Century Skills, 2009), and the types of 

affordances of DET that promote 21st-century learning (National Academies of Sciences, 

Engineering & Medicine, 2018). The checklist can be used by educators as a means to evaluate 

or design online modules to ensure the learning path, activities, resources, and DET support the 

development of 21st-century skills. Table 4.2 summarises the type of activities used to develop 

21st-century skills as well as the affordances of different types of DET used. This summary can 

be used by educators as suggestions of what activities, types of DET, and affordances of DET 

can be implemented for producing the indicated 21st-century skills. 
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5.4 Recommendations 

Based on the results of this study, the following recommendations are made for higher 

education institutions that aim to develop 21st-century skills in their fully online programmes. 

 

5.4.1 Recommendations for Practice 

Awareness of and training in both what 21st-cenury skills entail and the use of DET are 

essential to thoroughly develop students’ 21st-century skills in fully online modules. As 

mentioned previously, simply by using DET educators may intuitively incorporate some of the 

21st-century but only to a limited extent. However, if educators have knowledge about 21st-

century skills, the use of DET, instructional and learning design, they can develop 21st-century 

skills to their full extent. Therefore, training and professional development in the areas of 21st-

century skills, the affordances of DET, and instructional or learning design are recommended.  

 

5.4.2 Recommendation for Future Research 

One limitation of the study was the small sample size since only one higher education 

institution in South Africa could be accessed. In this regard, the researcher recommends future 

research on this subject that include a variety of higher education institutions from South Africa, 

or globally, to get more contextual results regarding the affordances of DET for the development 

of 21st-century skills.  

 

Another limitation of the study was that the focus was on individual online modules only. The 

study did not include the full spectrum of modules that students cover in completing an online 

programme. Hence, students could have developed these skills in other modules throughout 

their learning journey. Therefore, another recommendation for future research is to conduct 

studies based on a programme’s full curriculum. Such studies could aim to establish to what 
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extent 21st-century skills are incorporated over the course of an entire programme and/or if the 

students would have acquired the necessary 21st-century skills once they’ve graduated from 

the programme. 

 

5.5 Conclusion 

This study investigated the development of 21st-century skills in fully online learning modules 

at a higher education institution in South Africa. The aim of the study was to determine which 

affordances of DET support the development of the much-needed 21st-century skills required 

by the workplace. Another aim was also to determine to what extent, 21st-century skills are 

being developed in fully online learning modules at a higher education institution. The P21 

Framework guided this study in terms of identifying the most important 21st-century skills. 

These skills, namely the 4Cs – critical thinking, communication, collaboration, and creativity –

formed the main focal point of this study. Furthermore, the P21 Framework provided the 

researcher with the definitions of 21st-century skills so that the researcher could analyse, 

identify and compare these skills with the data of this study. 

 

This study adopted a qualitative research methodology using a case study approach. The 

following data collection instruments were used:  an online questionnaire, document analysis, 

and interviews. The findings of the study revealed that educators are incorporating the 

development of 21st-century skills (critical thinking, creativity, collaboration, and communication) 

within their online modules but to different extents. Furthermore, it was found that the 

participants used a variety of DET affordances to develop these 21st-century skills within their 

online modules. In this study, the affordances of feedback and linked representations of the 

LMS are the most popular choice for encouraging critical thinking. For developing 

communication, the affordances of communication and interactivity of the LMS are used to 
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conduct video conferences and discussion forums. Collaboration skills are mostly developed by 

means of the open-ended learner input and interactivity affordances of the LMS. Lastly, the 

affordances of interactivity, communication, and open-ended learner input are the most popular 

choices for promoting creativity amongst students. 

 

This case study contributed valuable findings to the development of 21st-century skills within 

fully online learning modules. The researcher anticipates that the findings of this study may 

have implications for practice where educators can use the information to develop and/or teach 

online learning content to adult learners at a higher education institution. The findings are also 

valuable for quality purposes since educators can use the checklist developed in this study to 

evaluate the incorporation of 21st-century skills in online modules. 
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Appendix A – Online Questionnaire 

 _________________________________________________________________________  

Digital education technologies to develop 21st-century skills in online learning. 

 

My name is René Leus and I am currently enrolled for my Master’s in Education: Computer-

Integrated Education, at the University of Pretoria. You are invited to participate in a questionnaire 

regarding the use of digital educational technology in the development 21st-century skills in fully 

online learning in higher education. This study aims to determine if educators are currently 

creating opportunities for the development of 21st-century skills and, if so, how they are 

developing these skills within their fully online modules.  Secondly, the researcher aims to explore 

what digital educational technology can be used to develop these 21st-century skills in fully online 

learning modules, which can ultimately lead to graduates being more employable and prepared 

for the workplace.   

 

The findings will be used in my research dissertation. Please also note that each individual’s 

participation in the study will be completely voluntarily and will in no way either advantage or 

disadvantage you. Each participant will be free, at any stage during the process to withdraw their 

consent to participate, in which case their participation will end immediately without any negative 

consequences.  

 

Thank you for your time and inputs in this research study. 
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Digital educational technologies to develop 21st-century skills in online learning 

 

 

Q1 What is your age? 

 18 - 24 years old  

 25 - 34 years old 

 35 - 44 years old 

 45 - 54 years old 

 55 years or older  

 

 

Q2 What is your gender? 

 Female 

 Male 

 Prefer not to answer 

 Other (please specify)  

________________________________________________ 

 

 

Q3 What is the highest education degree you have completed? 

 Bachelor's degree 

 Honours degree 

 Master's degree 

 Doctorate degree 

 Other (please specify) ________________________________________________ 
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Q4 What is your current employment status? 

 Full-time employee (work 40+ hours per week) 

 Part-time employee (work less than 40 hours per week) 

 Contract employee (work for certain period only) 

 Other (please specify)  

 

 

 

Q5 How many years’ experience do you have in the education sector? Please provide details 

of your experience. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

Q6 What fully online module/s are you teaching? 

________________________________________________________________ 

 

 

Q7 Which degree and level are your fully online module/s contributing to? 

________________________________________________________________ 

 

 

Q8 Explain what is your understanding of 21st-century skills? 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

158 

________________________________________________________________ 

 

 

Q9 Do you think it is important to develop 21st-century skills? Explain your answer. 

________________________________________________________________ 

 

 

Q10 Are you incorporating the development of 21st-century skills in your online module/s? 

 Yes 

 No 

 

Skip To: End of Block If: 

Are you incorporating the development of 21st-century skills in your online module/s? 

 = No 

Q11 Please select all the 21st-century skills you are incorporating into your online module/s. 

 Communication 

 Collaboration 

 Creativity 

 Critical thinking 

 Media literacy 

 Information literacy 

 Information and communication literacy  

 Productivity and accountability 

 Leadership and responsibility 

 Flexibility and adaptability 
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 Social and cross-cultural skills 

 Initiative and self-direction 

 Environmental literacy 

 Global awareness 

 Financial literacy 

 Health literacy 

 Civic literacy 

 

 

Q12 Do you think the 21st-century skills incorporated into your online module/s are in line with 

the employers or workplace requirements? Explain your answer. 

________________________________________________________________ 

 

 

Q13 Are you assessing 21st-century skills within your online module/s? 

 Yes  

 No 

 

Skip To: Q16 If: 

Are you assessing 21st-century skills within your online module/s? = No 

 

Q14 Are your assessing 21st-century skills separately or is it integrated within the subject 

matter content? 

 Separately 

 Integrated within subject matter content 
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Q15 What assessment strategies are you using to measure the development of 21st-century 

skills within your online modules?         

 Rating scales and rubrics - educators evaluate skills performance based on a 

scoring guide and/or criteria provided. 

 Standardised assessments - educators assess skills based on multiple-choice 

items, open-ended questions, etc. 

 Observational methods - educators evaluate skills performance based on observing 

learners during the course of a semester or whilst conducting certain tasks. 

 Self-reports - students evaluate their own skills and behaviours through surveys or 

keeping notes over a period of time. 

 Other. Please specify in the textbox below.  

________________________________________________ 
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Q16 Choose the digital educational technologies that you are using in your online module/s. Then select the 21st-century skills that 

are developed whilst using the selected digital educational technology. 

 

What digital educational 

technologies are you using in 

your online module/s?  Select 

all the digital educational 

technologies that apply. 

What 21st-century skills does this digital educational 

technology develop? 

 Choice Communication Collaboration Creativity 
Critical 

thinking 

Software applications such as 

LMS, online courses, and 

assessment software.  

          

Collaborative technologies such 

as social media networking, 

discussion forums, wikis, and 

cloud-based technology. 

          
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What digital educational 

technologies are you using in 

your online module/s?  Select all 

the digital educational 

technologies that apply. 

What 21st-century skills does this digital educational 

technology develop? 

 Choice Communication Collaboration Creativity 
Critical 

thinking 

Audio and Visual technology such 

as digital videos, graphics, 

animations, and audio clips.  

          

Virtual classrooms that include 

tools such as webcams, digital 

materials, and whiteboards. 

          

Other educational technologies. 

Please specify in the textbox 

below. 

          
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Q17 Choose the affordances of the digital educational technologies that you are using in your online module/s. Then select the 21st-

century skills that are developed whilst using the selected digital educational technology. 

 

What affordances of digital 

educational technologies are 

you using in your online 

module/s?  Select all the 

affordances that apply. 

What 21st-century skills does this affordance of digital 

educational technology develop? 

 Choice Communication Collaboration Creativity 
Critical 

thinking 

Interactivity - learners engage with 

the technology and environment as 

they progress through the content 

          

Adaptability - technology adapts to 

the learner's responds and tasks 

(personalised learning experience) 

          
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What affordances of digital 

educational technologies are 

you using in your online 

module/s?  Select all the 

affordances that apply. 

What 21st-century skills does this affordance of digital 

educational technology develop? 

 Choice Communication Collaboration Creativity 
Critical 

thinking 

Feedback - technology tool allows 

educators and peers to give 

feedback 

          

Choice - students can choose their 

own topics and presentation as long 

as it meets certain requirements 

          

Nonlinear access - the order and 

pace of learning depends on the 

learner 

          
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What affordances of digital 

educational technologies are 

you using in your online 

module/s?  Select all the 

affordances that apply. 

What 21st-century skills does this affordance of digital 

educational technology develop? 

 Choice Communication Collaboration Creativity 
Critical 

thinking 

Linked representations - technology 

allows for different types of 

representations such as media and 

pedagogical strategies 

          

Open-ended learner input - learners 

can provide input through drawings, 

pictures and other types of 

communication (freely express their 

learning)  

          
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What affordances of digital 

educational technologies are 

you using in your online 

module/s?  Select all the 

affordances that apply. 

What 21st-century skills does this affordance of digital 

educational technology develop? 

 Choice Communication Collaboration Creativity 
Critical 

thinking 

Communication - learners can 

communicate to peers and subject 

matter experts with different media 

(social interaction) 

          
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Q32 Will you be willing to participate in a follow-up interview or focus group discussion? If yes, 

please provide your contact information (email) below. 

________________________________________________________________ 

 

Skip To: End of Survey If Condition:  

Will you be willing to part… =  Is Displayed.  

Skip To: End of Survey. 

End of Block: Default Question Block 

 

Start of Block: Block 1 

Q18 Explain why you are not incorporating the development of 21st-century skills in your online 

module/s? 

________________________________________________________________ 

 

 

Q19 If your institution provided you with the necessary support to develop 21st-century skills 

which skills would you incorporate into your online modules? Choose all that apply. 

 Communication 

 Collaboration 

 Creativity 

 Critical thinking 

 

 

 

Q20 What institutional support do you need so that you can incorporate the development of 

21st-century skills in your online module/s? Select all that apply. 

 Professional development 
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 Technical support 

 Teaching and learning resources 

 Mentorship  

 

 

Display This Question: 

If What institutional support do you need so that you can incorporate the development of 21st-

centur... = Professional development 

 

Q21 What professional development would have assisted you to incorporate the development 

of 21st-century skills in your online module/s? 

 Training on the instructional design of course content to support the development of 21st-

century skills. 

 Training on pedagogies to support the development of 21st-century skills. 

 Digital educational technology workshops. 

 Information session on 21st-century skills and a framework to support students in 

developing 21st-century skills. 

 

End of Block: Block 1 
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Appendix B – Evaluation Criteria for Document Analysis 

Document Analysis Checklist 

Module code: 

  
Type of DET Included in this module: 

Software applications such as LMS, online courses, and assessment software.    

Collaborative technologies such as social media networking, discussion forums, 

wikis, and cloud-based technology.   

Audio and Visual technology such as digital videos, graphics, animations, and 

audio clips.    

Virtual classrooms that include tools such as webcams, digital materials, and 

whiteboards.   

Other educational technology. Please specify in the textbox below.   
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DET affordances (National Academies of Sciences, Engineering & Medicine, 

2018) 

Included in this module: 

Interactivity - learners engage with the technology and environment as they 

progress through the content.   

Adaptability - technology adapts to the learner's responds and tasks (personalised 

learning experience).   

Feedback - technology tool allows educators and peers to give feedback.    

Choice - students can choose their own topics and presentation as long as it meets 

certain requirements.   

Nonlinear access - the order and pace of learning depends on the learner.   

Linked representations - technology allows for different types of representations 

such as media and pedagogical strategies.   

Open-ended learner input - learners can provide input through drawings, pictures 

and other types of communication (freely express their learning).   

Communication - learners can communicate to peers and subject matter experts 

with different media (social interaction).   

 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

171 

21st-century skills extracted from P21 framework (Partnership for 21st Century 

Skills, 2009) 

Associated Keywords Included in this module: 

Critical thinking 

• Use various types of reasoning (inductive, deductive, etc.) as appropriate to 

the situation. 

• Analyse how parts of a whole interact with each other to produce overall 

outcomes in complex systems. 

• Effectively analyse and evaluate evidence, arguments, claims and beliefs. 

• Analyse and evaluate major alternative points of view. 

• Synthesise and make connections between information and arguments. 

• Interpret information and draw conclusions based on the best analysis. 

• Reflect critically on learning experiences and processes. 

• Solve different kinds of non-familiar problems in both conventional and 

innovative ways. 

• Identify and ask significant questions that clarify various points of view and 

lead to better solutions. 

Analyse 

Problem solve 

Reason 

Evaluate 

Argue 

Synthesise 

Interpret 

Conclude 

Reflect 

Ask questions 

Clarify 
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Communication (oral, written and nonverbal) 

• Articulate thoughts and ideas effectively using oral, written and nonverbal 

communication skills in a variety of forms and contexts. 

• Listen effectively to decipher meaning, including knowledge, values, 

attitudes and intentions. 

• Use communication for a range of purposes (e.g. to inform, instruct, motivate 

and persuade). 

• Utilise multiple media and technology and know-how to judge their 

effectiveness a priori as well as assess their impact. 

• Communicate effectively in diverse environments (including multi-lingual). 

 

Articulate 

Communicate  

Listen 

Decipher meaning 

Inform 

Instruct 

Motivate 

Persuade 

  

Collaboration 

• Demonstrate ability to work effectively and respectfully with diverse teams. 

• Exercise flexibility and willingness to be helpful in making necessary 

compromises to accomplish a common goal. 

• Assume shared responsibility for collaborative work, and value the individual 

contributions made by each team member. 

Team work 

Flexible 

Help 

Responsibility 

Collaborate 

Contribute   

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 

173 

Creativity 

• Use a wide range of idea creation techniques (such as brainstorming). 

• Create new and worthwhile ideas (both incremental and radical concepts). 

• Elaborate, refine, analyse and evaluate their own ideas in order to improve 

and maximize creative efforts. 

• Develop, implement and communicate new ideas to others effectively. 

• Be open and responsive to new and diverse perspectives; incorporate group 

input and feedback into the work. 

• Demonstrate originality and inventiveness in work and understand the real-

world limits to adopting new ideas. 

• View failure as an opportunity to learn; understand that creativity and 

innovation is a long-term, cyclical process of small successes and frequent 

mistakes. 

• Act on creative ideas to make a tangible and useful contribution to the field 

in which the innovation will occur. 

Create ideas 

Elaborate 

Refine 

Analyse 

Evaluate 

Creative 

Develop 

Implement 

Communicate 

Responsive 

Feedback 

Inventive/Innovative 

Reflect 

Contribute 
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Assessment strategy Included in this module: 

Rating scales and rubrics   

Standardised assessments – multiple choice, open-ended questions, etc.   

Self-reports – students evaluate their own skills and behaviours through surveys 

or keeping notes over a period of time.   

Observational methods – during the course of a semester or whilst conducting 

certain tasks.   

Other   
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Appendix C – Interview Questions 

Follow-Up Questions: 

• Tell me how did you use a collaborative technology in your online module/s? 

o What technology did you use? 

o Was it used as individual or group activities? 

o Why are you using these activities/technology? 

o Did the students participate? 

▪ Why do you think students do/do not participate? 

o You are not using it, why?  

▪ What is the average group size?  

▪ Why do you think students do not participate? 

▪ What needs to be in place for you to use it? 

• Did you allow students to submit different types of files for activities or assessments, such 

as submitting a video or blog page? Why or why not? 

o What would you need to design or setup these kinds of activities/assessments? 

• How did you provide feedback to your students? 

o Individually or overall feedback?  

o Why not individually? 

▪ Lack of time or too many students? 

o Did you provide feedback through the gradebook of the LMS or another 

technology? 

▪ Why not the gradebook feature of the LMS? 

▪ What other technology? 

▪ Why did you choose to use this technology? 

o Would you say the feedback process is collaborative?  

▪ How so?  

▪ What DET was used to make it a collaborative process?  
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▪ Why was it not a collaborative process? 

• Do you make provision for personalised learning experiences? 

o How or what do you use? 

o How does it develop 21st-century skills? 

o Why not? 

o What needs to be in place before you will use it? 

 

More questions: 

• How did the students interact with the various modes of representations, activities, and 

assessments you offered in your module/s? 

o How does it develop 21st-century skills? 

• What challenges have you experienced with incorporating 21st-century skills in your 

online module/s? 

• What support would you like or need to incorporate the development of 21st-century skills 

within your online module/s? 

 

Exit Question: 

• Is there anything else you would like to add about 21st-century skills development and/or 

digital educational technology used for educational purposes? 

• What other examples or suggestions can you think of? 
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Appendix D – Consent Letter for Educators 

 

Educator 

University XXXXX, School of XXXXX 

 

Dear Educator 

 

INVITATION TO PARTICPATE IN RESEARCH PROJECT – 

Digital educational technologies to develop 21st-century skills in online learning. 

I am currently enrolled for a Masters degree at the University of Pretoria. Part of the requirements 

for the awarding of this degree is the successful completion of a significant research project in the 

field of education.  

 

The title of my approved research study is “Digital educational technologies to develop 21st-

century skills in online learning”. 

 

This study aims to determine if educators are currently creating opportunities for the development 

of 21st-century skills and, if so, how they are developing these skills within their fully online 

modules.  Secondly, the researcher aim to explore what digital educational technologies can be 

used to develop these 21st-century skills in fully online learning modules, which can ultimately lead 

to graduates being more employable and prepared for the workplace.   
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Your faculty is hereby invited to participate in this research project, which intends to understand: 

• How can digital educational technologies be used to develop 21st-century skills in fully online 

learning? 

• To what extent do current fully online modules make provision for the development of 21st-

century skills?  

• What affordances of digital educational technologies support the development of 21st-

century skills in fully online learning? 

 

Below is the scope and responsibility of your participation. To gather information, I require to 

approach you as an educator and/or course designer, of a fully online module.  I request permission 

to ask you to complete a questionnaire, participate in an interview and/or focus group discussion 

and access your online module and curriculum documents. Those who do agree to participate will 

be asked about certain aspects of digital educational technology and how they are using it for 

developing 21st-century skills. Each participant will be asked to complete a questionnaire that will 

not take longer than 20 minutes and can be conducted on any device that has Internet access. 

Some participants will be requested to also participate in an interview and/or focus group to discuss 

the topic in-depth, the discussions will not take longer than 60 minutes and can be conducted on 

any device that has Internet access. 

 

Please take note that the anticipated completion date for this research project is the 31 July 2022. 

 

There are no high risks associated with this study. The only possible risks involved is a social risk 

of labelling the higher education institution with the negative outcome of not incorporating 21st-

century skills within their modules which might be required according to their educational policy. 

Secondly, there could be a possibility of loss of confidentiality for the participants identity, since 

the individual might be associated with the subject matter of the online module, within the particular 

higher education institution. 
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This study may benefit you as a participant since you could gain new insights into your own online 

modules and gain new knowledge, in regards with digital educational technologies, to support the 

development of 21st-century skills for their online modules. This study results may also contribute 

to existing research on how to develop 21st-century skills within online learning in Higher 

Education. The research may also contribute to the benefits of using digital technologies for 

educational purposes and will identify the type of digital technologies that can be used for 

educational purposes. Furthermore, the research may provide a possible solution to prepare 

graduates for the workplace and increase the graduates’ employability rate. 

 

We also would like to request your permission to use your data, confidentially and anonymously, 

for further research purposes, as the data sets are the intellectual property of the University of 

Pretoria. Further research may include secondary data analysis and using the data for teaching 

purposes. The confidentiality and privacy applicable to this study will be binding on future research 

studies. 

 

Please understand that the decision for you to participate is completely voluntary and that 

permission for your participation will also be protected by the Department of Higher Education and 

Training. Please also note that each individual’s participation in the study will be completely 

voluntarily and will in no way either advantage or disadvantage you. Each participant will be free, 

at any stage during the process to withdraw their consent to participate, in which case their 

participation will end immediately without any negative consequences. Any and all data collected 

from them up to that point in the study will then be discarded.  

 

This research project was submitted to the Faculty of Health Sciences Research Ethics Committee, 

University of Pretoria, telephone numbers 012 356 3084 / 012 356 3085 and written approval has 

been granted by that committee. 
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All the information obtained during the research study will be treated confidentially. Each 

participant will be given an alphanumeric coded number (e.g. P1Q). This will ensure confidentiality 

of the information collected. At no time will either you as an individual be mentioned by name or 

be allowed to be identified by any manner or means whatsoever in the research report. Only the 

researcher will be able to identify you as a participant. Results will be published or presented in 

such a manner that participants remain unidentifiable. The data files of all your records will be 

stored electronically via a cloud-based storage drive with a secure a password. The password will 

be updated regularly for security purposes.  

 

At the end of the research study you will be provided with a copy of the research report containing 

both the findings of the study and recommendations. This research study presents a unique 

opportunity for you to get involved in the process of research aimed at investigating technology 

acceptance in South African Higher Education Institutions. If you decide to participate in this 

research study, kindly indicate this by completing the consent form at the end of this letter. 

 

Thanking you for your consideration in this research study. 

 

Yours in service of education, 

 

Mrs René Leus                                                          Prof. L Van Ryneveld    

Student Researcher                                                  Supervisor 

University of Pretoria                                                 University of Pretoria 

U20756683@tuks.co.za                                            linda.vanryneveld@up.ac.za 

(061) 523 1605                                                          (012) 420 5570 
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LETTER of CONSENT 

 

INDIVIDUAL PARTICIPANT 

 

VOLUNTARY PARTICIPATION IN THE RESEARCH PROJECT ENTITLED: 

“Digital educational technologies to develop 21st-century skills in online learning”. 

 

I,          , hereby voluntarily and 

willingly agree to participate as an individual in the above-mentioned study introduced and 

explained to me by Rene Leus, currently a student enrolled for a Masters degree at the University 

of Pretoria.  

 

I further declare that I understand, as were explained to me by the researcher, the aim, scope, 

purpose, possible consequences and benefits and methods of collecting information proposed by 

the researcher, as well as the means by which the researcher will attempt to ensure the 

confidentiality and integrity of the information she collects. 

 

            

Full name      Signature 

 

       

Date             
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Appendix E – Consent Letter for Faculty 

 

The Deputy Dean of XXXX 

University of Pretoria 

 

Dear Prof/Sir/Madam, 

RE: PARTICIPATION IN A RESEARCH PROJECT 

 

I am currently enrolled for a Masters degree at the University of Pretoria. Part of the requirements 

for the awarding of this degree is the successful completion of a significant research project in the 

field of education.  

 

The title of my approved research study is “Digital educational technologies to develop 21st-

century skills in online learning”. 

 

This study aims to determine if educators are currently creating opportunities for the development 

of 21st-century skills and, if so, how they are developing these skills within their fully online 

modules.  Secondly, we aim to explore what digital educational technologies can be used to 

develop these 21st-century skills in fully online learning modules, which can ultimately lead to 

graduates being more employable and prepared for the workplace.   
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Your faculty is hereby invited to participate in this research project, which intends to understand: 

• How can digital educational technologies be used to develop 21st-century skills in fully online 

learning? 

• To what extent do current fully online modules make provision for the development of 21st-

century skills? 

• What affordances of digital educational technologies support the development of 21st-century 

skills in fully online learning? 

 

Below is the scope and responsibility of your participation. To gather information, I require to 

approach educators and/or course designers, of fully online modules, with an individual invitation 

to participate. Those who do agree to participate will be asked about certain aspects of digital 

educational technology and how they are using it for developing 21st-century skills. Access to their 

fully online module and curriculum documents are required for analysis. Each participant will be 

asked to complete a questionnaire that will not take longer than 60 minutes and can be conducted 

on any device that has Internet access. Some participants will be requested to also participate in 

an interview and/or focus group to discuss the topic in-depth, the discussions will collectively not 

take longer than 120 minutes and can be conducted on any device that has Internet access. 

 

We also would like to request your permission to use your data, confidentially and anonymously, 

for further research purposes, as the data sets are the intellectual property of the University of 

Pretoria. Further research may include secondary data analysis and using the data for teaching 

purposes. The confidentiality and privacy applicable to this study will be binding on future research 

studies. 

 

Please understand that the decision for your faculty to participate is completely voluntary and that 

permission for your participation will also be protected by the Department of Higher Education and 

Training. Please note that each individual’s participation in the study will be completely voluntarily 
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and will in no way either advantage or disadvantage them. Each participant will be free, at any 

stage during the process to withdraw their consent to participate, in which case their participation 

will end immediately without any negative consequences. Any and all data collected from them up 

to that point in the study will then be discarded.  

 

All the information obtained during the research study will be treated confidentially, At no time will 

you as an individual be mentioned by name or be allowed to be identified by any manner or means 

whatsoever in the research report.   

 

At the end of the research study you will be provided with a copy of the research report containing 

both the findings of the study and recommendations. This research study presents a unique 

opportunity for your faculty to get involved in the process of research that is aimed at how digital 

educational technology can be used for the development of 21st-century skills in online learning. 

If you decide to allow your faculty’s participation, kindly complete the consent form at the end of 

this letter. 

Thanking you for your consideration in this research study. 

 

Yours in service of education, 

 

 

Ms René Leus                                                           Prof. L Van Ryneveld   

Student Researcher                                                  Supervisor 

University of Pretoria                                                 University of Pretoria 

U20756683@tuks.co.za                                            linda.vanryneveld@up.ac.za 

(061) 523 1605                                                          (012) 420 5570 
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LETTER of CONSENT 

 

FACULTY AS PARTICIPANT 

 

VOLUNTARY PARTICIPATION IN THE RESEARCH PROJECT ENTITLED: 

“Digital educational technologies to develop 21st-century skills in online learning”. 

 

I,                                                                                                   the dean of  

                           hereby voluntarily and 

willingly agree to allow my faculty to participate in the above-mentioned study introduced and 

explained to me by Rene Leus, currently a student enrolled for a Masters degree at the University 

of Pretoria.  

 

I further declare that I understand, as was explained to me by the researcher, the aim, scope, 

purpose, possible consequences and benefits, and methods of collecting information proposed by 

the researcher, as well as the means by which the researcher will attempt to ensure the 

confidentiality and integrity of the information she collects. 

 

 

            

Full name      Signature 

 

       

Date           

 

    

 

Official Stamp 
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