
 

REDEFINING THE UTILISATION 

 

I. INTRODUCTION 

OUTUBE is one of the world’s largest online video-sharing 
platforms for consuming educational content (Amos, 2024; Raut et 
al., 2026). It was developed by Steve Chen, Chad Hurley, and Jawed 

Karim in February 2005 as a website for uploading, sharing, and 
viewing videos online. YouTube has been widely considered as a 
pedagogical tool over the past few decades, since YouTube videos are 
an instructional part of learning, contributing to the semi-standardised 
practices in teaching (Adu-Marfo et al., 2024; Farhi et al., 2022). The 
emergence and innovation that culminated in the Fifth Industrial 
Revolution (5IR) necessitated and galvanised profound visible 
outcomes in relation to the interconnectedness between humans and 
machinery (Akubo et al., 2025). Generative Artificial Intelligence 
(GenAI) tools (user interfaces) of the 5IR enable the creation of new 
content, including text, images, audio, and video, with platforms such 
as ChatGPT becoming increasingly popular among YouTube users. 

YouTubers use GenAI to identify topics, generate scripts, create 
prompts, and produce visual and audio materials (Anderson & Niu, 
2025; Raut et al., 2026; Vora et al., 2025). 

This study examines the use of YouTube videos to implement a more 
strategic, creative, and effective approach to teaching life sciences. The 
teachers’ utilisation of YouTube videos is, to a certain extent, 
standardised (professional systems), unstandardised (social processes), 
and/or semi-standardised (personal intelligence). However, the 

contestation between standardised and unstandardised utilisation has 
compromised the semi-standardised utilisation, which is the main 
concern. Recently, life sciences teachers have started to gravitate 
towards the semi-standardised utilisation of YouTube but have still 
been unable to achieve one hundred percent (100%) outcomes. In other 
words, either none of their learners achieve 100%, or not all of them do, 
even after the life sciences teachers have utilised YouTube videos. For 
this reason, this study seeks to explore the use of YouTube videos in 
teaching life sciences. The findings of this study may be useful to life 
sciences teachers, students, policymakers, curriculum specialists, 
educational technologists, the Department of Education, and Higher 
Education Institutions.  

II. LITERATURE REVIEW 

Industrial revolutions are periods of rapid change in human 
lifestyles, driven by innovation and radical action. The three Industrial 
Revolutions that influenced user interfaces (spaces of human interaction 
with technology), such as YouTube, are the Third Industrial Revolution 
(3IR), Fourth Industrial Revolution (4IR), and 5IR. A study conducted 
by Sarfraz et al. (2021) on the 5IR discovered that these three influenced 
user interfaces through automation (standardised), digitalisation 
(unstandardised), and personalisation (semi-standardised), 
respectively. 

Automation of the 3IR, or Society 3.0 (1960s – 1990s), was 
characterised by standardised systems that used linear user interfaces 
(Sarfraz et al., 2021; Schwab, 2016). For example, the automation 
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required that teachers utilise user interfaces as prescribed in their lesson 
plans. User interfaces were programmed to present prescribed content 
in a standardised, linear way. Standardised utilisation is geared towards 
addressing professional needs (Khoza, 2025a).  

On the other hand, digitalisation of the 4IR, or Society 4.0 (at the turn 
of the 21st century), was characterised by unstandardised processes for 
using user interfaces in a non-linear manner. In other words, user 
interfaces are flexible and can be utilised according to societal needs. 
This led to the personalisation of the 5IR or Society 5.0 (during the 
COVID-19 era), characterised by the utilisation of user interfaces to 
address personal unique needs through ongoing self-reflection (Sarfraz 
et al., 2021). Through personalisation, teachers utilise user interfaces as 
expert users or as end users. Expert users utilise user interfaces with the 
necessary knowledge of custodians of the user interfaces and their 
underpinning cultural knowledge systems that help them to produce 
new user interfaces to be used by end users (Khoza, 2025c; Prakash et 
al., 2021). For example, when they utilise YouTube, they may know how 
the Motherboard, Central Processing Unit, Graphic Processing Unit, 
and others are positioned to produce the YouTube Icon or link. They 
may even utilise Artificial Intelligence (AI) to manage their YouTube 
videos.               

The 5IR encompasses the notion of harmonious human-machine 
collaborations (Adewojo et al., 2023; Ziatdinov et al., 2024), with a 
specific focus on the well-being of the multiple stakeholders (i.e., 
society, companies, employees, customers). It thus paves the way for a 
revolution in thinking about and leveraging human–machine 
collaborations for greater societal well-being (Noble et al., 2022; Topol, 
2025). An investigation conducted by Pellas (2025) indicates that AI-
generated instructional videos can effectively enhance teachers’ 
knowledge retention, transfer, and self-efficacy, positioning them as 
promising assets in science teacher education. 

Over the past few years, YouTube has become an effective 
educational platform connecting academics, teachers, and researchers 
worldwide. It provides interesting, knowledgeable, and engaging 
content, adding a new dimension to education by making it innovative 
and creative (Adigun et al., 2024; Sharma, 2023). This was achieved 
through instructional and tutoring videos, filmed lectures, and talks that 
present school and university teaching material. YouTube science 
videos consisted of various visual and verbal modes like stills, moving 
images, text, spoken language, sounds, animations, and graphics, a 
much more complex communication system than text only (Boy et al., 
2020). It has been proven to assist life sciences immensely in teaching 
the subject if teachers know and understand their underpinning 
approaches (content-driven, outcomes-driven, and/or needs-driven) 
(Chindongo, 2021; Khubayi et al., 2024). 

In the age of generative AI, there has been an emergence of AI-
generated teaching videos (Netland et al., 2025; Vora et al., 2025). 
Generative AI systems are believed to potentially produce highly 
engaging and effective teaching materials tailored to the needs of 
learners and teachers. This can be done by identifying complex patterns 
and relationships across content domains, thereby enabling the 
synthesis of innovative, coherent educational videos. Ultimately, the use 
of generative AI in creating educational teaching videos has the 
potential to transform pedagogical practices, improve learning, and 
democratise access to high-quality educational resources worldwide 
(Cao et al., 2025; Netland et al., 2025; Pellas, 2025).  

The 5IR focuses on synergistic collaboration rather than competition 
(and possible replacement) (Vora et al., 2025; Ziatdinov et al., 2024). It 
prioritises efforts to understand where each actor excels and how 
humans and technology can collaborate. Its basic premise is that 
humans should collaborate closely with technology to exploit the 
strengths of each and compensate for their corresponding weaknesses 
(Akubo et al., 2025). This relates to a posthumanist ideological position 
that views the world as an interconnected entity of all species, 
influenced by user interfaces to produce actions and outcomes based on 
their unique intelligence. It focuses on static, environmental, and 

dynamic needs of all beings. User interfaces are developed as theoretical 
or technical resources to address these needs. User interfaces may be 
mimicked from various species (Khoza, 2025c). A posthumanism 
ideology of the curriculum, as proposed by Du Preez et al. (2022, p. 2) 
to be driven by “curriculum-as-lived, curriculum as complicated 
conversation, and currere (the autobiographical method of curriculum 
inquiry)” to address teaching and learning needs. A Curriculum-as-lived 
is what teachers and students practically experience in the classroom. It 
should be an ongoing self-reflection and conversation on teaching and 
learning issues to produce new natural user interfaces for survival.  

YouTube in teaching is standardised, unstandardised, and/or semi-
standardised (Schefer-Wenzl & Miladinovic, 2022). On the one hand, 
YouTube is standardised (content-driven) when published and 
prescribed for a specific subject, discipline, or profession. It is designed 
around a specific subject syllabus, in which students cognitively master 
the subject content and are assessed through a summative assessment. 
In turn, user interfaces are standardised through the 3IR automation 
process to drill students in specific subjects, disciplines, or professional 
content. On the other hand, YouTube is unstandardised when it is 
published informally for everyone, with everyday knowledge used to 
facilitate the achievement of learning outcomes across diverse or general 
groups (Nkohla, 2025; Shoba, 2021). It is dominated by peer assessment, 
in which students critique one another as part of constructing 
knowledge that helps them achieve learning outcomes (Putri & Sari, 
2020; Ramulumo & Mnguni, 2023). 

Therefore, the teachers’ inability to teach life sciences in a way that 
ensures 100% pass rates across all learners, even after using YouTube 
videos across the three forms of utilisation, is a cause for concern that 
motivated us to conduct this study. Teachers have applied grand 
theories in trying to achieve 100%, but they have been utilised for 
survival without necessarily giving them the truth or objective reality, 
for teaching learners to always to pass life sciences with 100% (Prakash 
et al., 2021). This may suggest a need to try new frameworks/theories 
that may introduce variables. As such, we have tried the Digital 
Technology Utilisation Framework to frame this study (Mkhize & 
Khoza, 2025).    

Theoretical framework: The digital technology utilisation 
framework 

The Digital Technology Utilisation Framework (DTUF) is based on 
the standardised, unstandardised, and semi-standardised utilisation of 
digital technologies (Figure 1), which may be used interchangeably in 
the teaching and learning process/system. It advocates for Nature-
Based Utilisation, which involves awareness of the three forms of 
utilisation when teachers use user interfaces for teaching and learning, 
to achieve 100% outcomes/performance. It involves natural forces that 
influence the utilisation of user interfaces (digital technologies) 
regardless of the form of utilisation that informed/defined the lesson.  

Figure 1: Digital technology utilisation framework (Mkhize & Khoza, 2025) 

 
Different constituents underpin each form of utilisation. For 

example, suppose a teacher defines their lessons through the 
standardised utilisation of digital technologies. In that case, the teacher 
employs the principles of standardised utilisation when using digital 
technologies in the classroom. These include addressing the prescribed 
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subject content, working within the time allocated in accordance with 
policies, and utilising Learning Management Systems (LMSs) as 
prescribed by policies. For a teacher informed by the unstandardised 
utilisation of digital technologies, collaboration with colleagues on 
digital technology utilisation and the use of Social Media Sites (SMSs) 
would be key. This is done considering the contexts they are in, and to 
make the knowledge accessible to learners. The semi-standardised 
utilisation of digital technologies occurs when the teacher is concerned 
with their own and the learners' personal needs and seeks to identify 
and address them through self-reflection. They then personalise the use 
of digital technologies and their teaching to meet those needs.  

The preceding explanation of the DTUF and its constituent rationales 
offers a valuable framework for redefining the life sciences teachers’ 
utilisation of YouTube in teaching the subject. By understanding how 
teachers utilise YouTube videos, emphasising the standardised, 
unstandardised, and/or semi-standardised utilisation, this study can 
categorise their utilisation according to the DTUF’s different principles. 
Furthermore, this framework provides an analytical lens, allowing this 
study to systematically examine the diverse perspectives on curriculum 
implementation advocated within the life sciences curriculum in the 
South African context.  

III. OBJECTIVE OF THE STUDY 

This study explores how Life Sciences teachers utilise YouTube and 
why they do so in particular ways. 

IV. METHODS 

Research paradigm   
This study used a pragmatic paradigm to examine and understand 

how and why selected life sciences teachers redefine the utilisation of 
YouTube videos in life sciences teaching. The pragmatic paradigm, as a 
worldview, arises from personal needs (reasoning) behind actions 
(professional systems), situations (nature), and the consequences (social 
processes) that underpin them. Pragmatism is a philosophical position 
that bases its research on individual, unique needs, which can be 
addressed through qualitative, quantitative, or mixed approaches. A 
pragmatic paradigm is suitable for this study because it allows us to 
examine multiple YouTube channels or videos of teaching life sciences 
to improve teachers’ performance.  

The integration of qualitative and quantitative methods, informed by 
the philosophical tradition of pragmatism, was central to the study. We 
made an informed decision not to adhere strictly to a singular 
methodological framework, as the mixed-methods pragmatic approach 
enabled us to draw on the strengths of diverse methods to gain a fuller 
understanding of complex educational phenomena. As Dube et al. 
(2024) argue, a concern for practical outcomes and real-world relevance 
underpins pragmatism in educational research. It recognises that 
knowledge is both constructed and grounded in experience, a 
perspective that aligns well with the goals of this study. 

Hence, the pragmatic paradigm guided the study, as it offered 
methodological flexibility to integrate qualitative and quantitative 
research. According to Creswell and Plano (2023) and Johnson and 
Christensen (2024), pragmatism should be chosen for its utility in 
addressing the research questions at hand, rather than for conforming 
to rigid philosophical dogma. This paradigm is especially suited to 
educational research, where the goal is often to understand and resolve 
complex, real-world problems. In our case, the examination of user 
interfaces called for both theoretical insight and empirical grounding. 
Du Preez et al. (2022) contend that colonial and post-colonial 
frameworks, and neoliberal and transformative paradigms (believed to 
be ideological influences on the South African curriculum) are well 
documented. Understanding how these play out in academic literature 
requires a flexible, pluralistic methodological stance. However, this 
study reports only on the qualitative data generated by the main project, 
which uses a mixed-methods approach. 

Research approach 
Although qualitative data dominate this study, it also utilises the 

DTUF to explore the phenomenon (quantitative approach language). A 
combination of qualitative and quantitative approaches produces a 
mixed-method approach that combines various quantitative and 
qualitative research elements (Creswell & Creswell, 2023). Examining a 
phenomenon implies a single reality, whereas qualitative data suggest 
multiple realities. This combination favours a pragmatic paradigm with 
a mixed-method approach (Cohen-Sayag & Fischl, 2012). This approach 
is well-suited to this study because it aligns with a pragmatic paradigm 
by addressing the unique needs of both researchers and participants.  

Research design  
The practicality of a mixed-method approach is mostly facilitated by 

an exploratory/qualitative case study taken from the Educational 
Design Research (EDR) (this was used in the main project), according to 
McKenney and Reeves (2014) and van den Akker et al. (2006). It is 
known to follow a cyclical process involving iterative phases. The EDR 
process involves the following phases: problem identification, 
development of possible solutions, evaluation of a solution in practice, 
and reflection to enhance the implemented solutions. 

The first two stages address the first operational research question, 
which starts with “how”, using documents and YouTube reviews or 
observation. The second two stages address the second philosophical 
question, which starts with “why”, through one-on-one semi-structured 
interviews and focus group discussions. EDR has two cycles in this 
study, during which data collection methods were applied twice. 

Data collection methods 
To address the first research question, the documents and YouTube 

videos used by the participants were formally reviewed and observed 
twice. These two data collection methods yielded quantitative data on 
the frequency of DTUF principles. Document and YouTube video 
reviews are important because they present recorded, published 
evidence of how participants use what they learn in real-life situations. 
Furthermore, focus group discussions and one-on-one semi-structured 
interviews were each conducted twice, for approximately 1 hour per 
session. The two were used to accommodate those who were shy with 
other participants (semi-structured interviews) and those who were shy 
when there were no other participants (focus group discussions).  

Participants  
These data collection methods were used with fourteen purposively 

and snowball-selected participants (teachers) (Creswell & Creswell, 
2023). Purposive and snowball sampling were used in this study to 
select 14 life sciences teachers from schools in Durban Central, South 
Africa. 

Research site 
The schools from which the life sciences teachers came were all in the 

Durban Central circuit, Umlazi district, eThekwini region, KwaZulu-
Natal province, South Africa. The schools are well-resourced with 
advanced digital technologies. However, only nine of the participants 
came from the schools that subscribed to specific learning management 
systems that incorporated YouTube technologies for teaching life 
sciences. In other words, the other six participants utilised YouTube 
technologies of their own choice since they were not prescribed by their 
schools. They come from secondary schools that offer life sciences. 

Data analysis 
The guided thematic analysis is used in this study to combine themes 

generated from the DTUF with themes derived from the data (grounded 
in a qualitative approach). Guided analysis involves determining 
themes before data collection and modifying those predetermined 
themes (from the DTUF a priori for the quantitative approach) based on 
interaction with the data (Cohen et al., 2018). Pre-determined categories 
were framed using the DTUF principles as themes; these themes were 
negotiated and refined to accommodate those emerging from the data. 
Graphs are used to present quantitative results. Four principles of 
validity and trustworthiness are considered as follows. 

Validity and trustworthiness are addressed through external validity 
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and transferability. Applicability is ensured by providing sufficient 
details of the relevant context or the real-world context. Reliability and 
dependability must address the question of consistency, which this 
study establishes through direct quotations from research participants. 
The extent to which the collected data reflect the participants' 
perspectives and experiences relates to the study's confirmability. It is 
through this criterion that researcher biases are eschewed. The study 
also had to establish the truth value of its findings by ensuring its 
credibility (truth value audit trail and tape recorder) (Creswell & 
Creswell, 2023). 

Ethical considerations  
The autonomy and confidentiality of the 14 participants (Participant 

1 to Participant 14) were protected using an informed consent letter, 
which specified the following points (Protocol reference number 
00007316/2024): The nature and purpose of the study; the identity and 
institutional association of the researchers and their contact details; the 
fact that participation was voluntary; the confidentiality with which 
participants’ responses would be treated: Any limits on confidentiality 
which might apply; the use of pseudonyms to maintain anonymity 
where necessary; the fact that participants were free to withdraw from 
the study at any time without any negative or undesirable consequences 
to themselves; the nature of any limits and/or benefits that participants 
might receive due to their participation in the study. 

 

V. RESULTS 

The findings of this study are divided into two parts. The first part 
presents pie charts showing responses to the research questions (from 
semi-structured interviews, focus group discussions, and online video 
observations). The pie charts are followed by discussions of the findings 
based on three guided themes (standardised utilisation of YouTube, 
unstandardised utilisation of YouTube, and semi-standardised 
utilisation of YouTube) generated through DTUF, and theorising the 
way forward along the Nature-Based Utilisation of YouTube.  

Standardised utilisation of YouTube 
Figure 2: Standardised utilisation of YouTube videos 

 
The findings reveal a dominant standardised utilisation of YouTube 

videos in teaching life sciences. Most participants (more than 50%) 
applied all components of the standardised utilisation of YouTube 
videos (Figure 2). All the participants utilised YouTube videos to teach 
the prescribed subject content (vertical content) (Khoza & Mpungose, 
2022). Prescribed content is the main constituent of the standardised 
utilisation since teachers drill learners to master the content to 
reproduce it during summative assessments cognitively (Callaghan, 
2023). The same fourteen participants utilised YouTube videos during 
the allocated instructional time, as prescribed by the Department of 
Education in its policies. Five of the fourteen participants utilised LMSs 
at their institutions. They uploaded the YouTube videos/links onto 
their professional dashboards so that learners could access the content 
on those LMSs. When the participants were asked what content they 
utilised YouTube videos for, their responses indicated that:  

“I mostly use YouTube for cell division; both mitosis and meiosis animations 

are excellent. I also use short videos for DNA replication, because learners grasp 
it better when they can visualise the helicase and polymerase actions” 
(Participant 1). 

“Mostly for meiosis, because our school does not have the physical models. 
The step-by-step animated videos help them understand chromosome 
separation” (Participant 7). 

“I use videos for major biological processes like protein synthesis. The 
animations showing transcription and translation are very clear and help 
learners understand what the ribosome does”(Participant 14). 

“YouTube helps me teach nervous system and endocrine system content. 
Short videos showing reflex arcs or hormonal pathways make the lessons easier 
to follow”(Participant 9). 

“I use videos to show practical investigations that we cannot do due to lack 
of equipment, things like microscope slides of plant tissue, heart dissections, or 
osmosis demos”(Participant 12). 

When participants were asked where they access the YouTube 
content, they indicated that:  

“I download videos at school when the Wi-Fi is available. I mostly look 
for Khan Academy, Crash Course, and some local South African teachers who 
upload Life Sciences lessons” (Participant 2). 

“I curate a list of trusted channels. My top ones are Bozeman Science, Crash 
Course Biology, and Amoeba Sisters. They explain genetics very well and align 
closely with the CAPS pacing” (Participant 5). 

“I follow Bozeman Science for homeostasis videos. I also like Learn Bio, a 
smaller channel that breaks down feedback loops nicely. I find videos by 
searching keywords and then checking clarity” (Participant 13). 

“I get the content by searching for CAPS topics directly. For human 
reproduction, I use Nucleus Medical Media and sometimes TED-Ed videos 
that simplify complex ideas” (Participant 6). 

These findings suggest that the participants passively utilised the 
YouTube videos without critiquing them. Furthermore, they did not 
align their learners' individual needs with the cultural knowledge 
systems (ideologies) of YouTube's custodians (founders). They used 
YouTube as end users (Sannino & Engeström, 2018). Learning is best 
achieved through the alignment of these two constituencies and the 
constant critique of YouTube videos. Critiquing the YouTube videos 
based on the ideologies that inform them could help the teachers 
understand how YouTube videos are produced and uploaded for 
learners, which could draw them closer to understanding YouTube 
videos based on their teaching ideologies (Khoza, 2025b; Sannino & 
Engeström, 2018). They may also become aware of the 5IR's 
personalisation process, which has revolutionised YouTube videos 
through AI.  

When participants were asked if their videos are only utilised inside 
the classrooms or may be utilised in respective comfortable spaces, their 
responses indicated that:  

“They are mainly used in class due to data limitations, but some learners 
with Wi-Fi at home do rewatch them. I encourage them to, but I can’t expect it 
from everyone” (Participant 4). 

“They use them both in class and at home. Our school has a learning 
management system, so the links are always accessible for revision” 
(Participant 9). 

“My learners absolutely use them at home. I post all video links on the 
WhatsApp class group, and they watch them during revision” (Participant 4).  

It is evident that YouTube videos are utilised as teaching and learning 
resources that could help learners anywhere, as they did during the 
COVID-19 lockdown period (Mashinini et al., 2024). This seemed to 
afford learners and teachers a chance to review the videos at home 
before/after they came to school, and reflect on what they had learned 
for critical thinking (Anderson & Niu, 2025). It was evident that they 
were able to self-reflect and critique with accountability as they began 
creating their personalised videos, as discussed further below.  

Unstandardised utilisation of YouTube videos 
Figure 3: Unstandardised utilisation of YouTube videos 
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Time 
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The results in Figure 3 further revealed a predominance of 

unstandardised use of YouTube videos, with all 14 participants relying 
on YouTube (SMS) for teaching life sciences. The online and informal 
environments underpin the unstandardised utilisation of YouTube 
videos. Only six of the fourteen participants reported that YouTube was 
accessible enough for their learners. Eight out of fourteen participants 
reported that YouTube videos enabled collaboration between them and 
their colleagues, as well as among the learners. Nine out of fourteen 
participants suggested that it was easy for them and their learners to 
adapt to the different YouTube videos in their given contexts.  

The findings (Figure 3) revealed that although all fourteen 
participants defined the unstandardised utilisation mainly as teaching 
with SMSs (in this case, YouTube), other relevant concepts of 
unstandardised utilisation were not fully supported. Perhaps other 
relevant concepts of the unstandardised utilisation could be understood 
through the Natural Identity Framework (Khoza, 2023). This framework 
stipulates that the constituents of the outcomes-driven approach 
(unstandardised utilisation) are informed by learning outcomes (goals), 
the facilitator role, financial capacity, and informal activities. The 
different constituents of the NIF's outcomes-driven approach have 
specific keywords that are equitably used to construct knowledge about 
the unstandardised utilisation of YouTube. For example, a teacher 
utilises YouTube videos to achieve specific learning goals or outcomes 
intended for that lesson. They become facilitators during the learning 
process, allowing learners to socialise and promoting collaborative 
learning as they construct their own knowledge. When participants 
were asked why they utilise YouTube, their responses indicated that: 

“I use YouTube because it enriches the lesson. Evolution and natural 
selection come alive through real examples, experiments, and animations that I 
cannot reproduce on my own” (Participant 8). 

“YouTube supports blended learning. Learners can pause, rewind, or 
rewatch before assessments. It gives them control over their learning pace, 
especially with complex content” (Participant 9). 

“I use videos because we do not have many physical resources. YouTube fills 
that gap. Instead of trying to describe something like pollination, I can show 
them exactly how it happens” (Participant 3). 

“YouTube helps diversify my teaching. Some learners understand better 
visually, and videos support differentiated instruction. They also make genetics 
far less intimidating” (Participant 5). 

When participants were asked how YouTube videos support 
differentiated instruction, they indicated that:  

“YouTube responds well to diverse learner needs because it offers 
accessibility. Learners can turn on subtitles, slow down the playback, or revisit 
sections they did not understand. It is very flexible” (Participant 10). 

“YouTube supports different learning preferences. Some learners benefit 
from simplified cartoon-style videos, while others prefer detailed scientific 
explanations. I can choose which style fits which group” (Participant 13). 

“For my learners, videos help those who struggle with reading or have 
attention difficulties. The movement and sound keep them focused longer than 
normal notes do” (Participant 7). 

YouTube videos further allow for collaborations between both 
teachers and/or learners in that:  

“YouTube encourages collaboration because learners often discuss the 

videos in small groups. They compare explanations, ask each other questions, 
and sometimes even teach one another using the visuals. Teachers also share 
playlists and recommend videos to each other” (Participant 1). 

“I see lots of collaboration when learners watch a video, then explain 
different sections to each other. They help clarify terms or diagrams. Among 
teachers, we trade video links to save planning time” (Participant 9). 

Collaborative spaces are important if the purpose of teaching and 
learning is to promote socialisation skills that address societal needs and 
the operational questions of learning. Although the participants 
promoted collaborative spaces, it was evident that they faced challenges 
that limited collaborative efforts. For example, data limitations meant 
learners could not freely access or discuss the videos. Instead, this 
constraint limits socialisation and collaboration when discussing videos, 
as some learners may not have accessed them yet. 

Semi-standardised utilisation of YouTube 
Figure 4: Semi-standardised utilisation of YouTube videos 

 
The results reveal that seven out of fourteen participants promoted 

their self-reflections (see Figure 4). However, learners were denied self-
reflective spaces that help them understand their unique needs and 
values (Abiwu, 2024; Khoza, 2023). Instead, 10 of 14 participants 
categorised learners into auditory, visual, and reading/writing 
categories. Self-reflections assist individuals in addressing the ‘who’ 
personal questions of education through intended long-term goals and 
formative assessments. The self-reflections enable teachers to 
personalise their teaching, ensuring that their use of YouTube videos 
caters to both their needs and those of the learners. The participants 
personalised YouTube videos in the following ways:  

“I started making videos because our learners rarely have stable network 
access. With my own recordings, I can compress the videos and share them 
offline via USB or WhatsApp. It makes learning more accessible” (Participant 
3). 

“I began making videos because I wanted to break down the nervous system 
in a way that suits my learners’ level. Many online videos assume too much 
prior knowledge, so mine focuses on the basics first” (Participant 9). 

“I make personalised videos because I want to include my classroom 
examples and diagrams. Learners relate better when the examples are connected 
to our lessons, instead of general content from international channels” 
(Participant 4). 

“I started recording lessons because my learners requested summaries before 
tests. My videos highlight exactly what is examinable in CAPS, which helps 
them revise more efficiently” (Participant 13). 

When asked how this specifically addressed the learning needs for 
them, the teachers indicated that:  

“It addressed their needs because I could make the videos short, simple, and 
data-friendly. My learners do not have enough data for long videos. My 
personalised clips focus only on what they need for CAPS, which reduces 
confusion” (Participant 2). 

“My videos addressed their personal needs by explaining sensitive topics in 
a respectful, culturally appropriate way. Learners felt more comfortable 
listening to someone they trust, instead of a stranger online” (Participant 6). 

“It addressed their needs because I slowed down difficult processes like 
homeostasis. I break the steps into smaller parts and repeat them in different 
ways. Many learners said they finally understood negative feedback for the first 
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time” (Participant 12). 
These accounts suggest that self-reflection and critique became the 

process of conscious thoughts, which interrogated subconscious 
thoughts to guide the unconscious mind to produce new actions that 
assist individuals in understanding their needs and values (Khoza, 
2025c; Khumalo, 2025). The teachers began to embrace the benefits of 
the 5IR, as they could collaborate between human minds and machinery 
to produce YouTube videos that specifically addressed their learners' 
needs. This improves the utilisation of YouTube since there is a 
production of new videos based on self-reflection and critiques with 
accountability (Khoza, 2023). In the future, they may even begin 
exploring the integration of AI, a tool widely used today, to see whether 
it could help them optimise their teaching performance.  

Nevertheless, even participants who reflected with their learners to 
optimise their actions could not achieve a 100% pass rate. This suggests 
that they still missed something that really or naturally controlled the 
outcomes to become what they needed. The DTUF proposes 
interrogating natural forces around the optimised individual actions, 
and if outcomes are naturally driven, to control them as the way 
forward. 

VI. DISCUSSION 

Most participants were within the standardised utilisation of 
YouTube videos, whereby they are used to drill learners on the 
prescribed content cognitively. Content is drilled so that learners 
reproduce it on assessment and can determine what is cognitively 
mastered or not mastered after learning. This reflects the notion of 
automation of the 3IR, where teachers heavily rely on user interfaces 
that are programmed with course-prescribed content to be reproduced 
by learners (Sarfraz et al., 2021). Although learners tend to become 
passive, they can sometimes achieve high marks when they have 
memorised the prescribed content (Schefer-Wenzl & Miladinovic, 2022). 
When the notion of automation was neutralised by the digitalisation of 
the 4IR, user interface users (teachers) became more flexible in their 
teaching. They enabled learners to collaborate with other learners, 
teachers, and community members.     

The participants in the unstandardised utilisation were concerned 
with achieving the primary learning outcomes through knowledge 
construction grounded in local everyday knowledge. This reflects the 
notion of digitalisation in the 4IR, where teachers facilitate learning 
through social media sites that provide accessible knowledge to learners 
even in their living rooms. Although this, in turn, promotes active 
learning, learners sometimes lack a strong foundation in their courses 
and therefore struggle to achieve high marks. However, the primary 
aim is the achievement of learning outcomes, irrespective of the 
complexity level of the learning outcomes (Sannino & Engeström, 2018; 
Strzelecki, 2024). The teachers' inability to facilitate learners to achieve 
100% through automation or digitalisation of utilising YouTube videos 
led them to gravitate towards the personalisation of the 5IR (semi-
structured utilisation (Sarfraz et al., 2021).  

Taking into consideration the interconnectedness between humans 
and machinery to optimise results, teachers have now gravitated 
towards the semi-standardised use of YouTube videos. Teachers have 
engaged in self-reflection and identified various learning needs as a 
result. They have sought different ways to cater to those needs through 
different YouTube videos. However, as diverse as teachers may be (in 
their different forms of utilisation), they have still been unable to 
optimise their teaching performance, nor have their learners achieved a 
100% pass rate.  

This suggests that even if teachers optimise their teaching actions, 
they should know that they do not have control over outcomes because 
there are nature-based forces that may influence those actions. They 
should engage learners in self-reflections to draw closer to 
understanding the genetic forces that influence how learners assimilate 
knowledge (Fields et al., 2018). Even so, after optimising their actions, 
they should accept the consequences as they are, since they have no 

control over the natural outcomes.  

VII. CONCLUSION  

Becoming aware of individual actions, their consequences, and the 
reasons or beliefs behind them seems to be a way forward for teachers 
and learners when outcomes are beyond their control. This awareness 
may be better generated through self-reflection and accountable 
critique, as it can assist in understanding individual needs, habits, and 
values. Therefore, the frames of self-reflection for the use of YouTube 
videos in the life sciences should be standardised, unstandardised, 
semi-standardised, and nature-based. Although these frames may be 
useful for integrating YouTube videos into teaching, research, and 
learning, teachers and learners should recognise that YouTube videos 
are merely survival tools in the teaching process. They do not give them 
the truth about how they can teach learners so that all learners in their 
classes achieve 100% marks, and they do not quantify the values 
generated by each element of what is taught. In other words, learners 
learn according to their levels of experience, where they can naturally, 
associatively, and/or interpretively address their learning needs. 
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