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 This study explored online learning in teacher education regarding the use of 
technology and its access, equity and ethical issues during the COVID-19 
disruption to teacher training within higher education, and how it has evolved. 
This qualitative study was underpinned by connectivism theory. Data was 
collected through interviews and questionnaire surveys involving ten educators 
and seven preservice teachers from various higher education institutions in 
England and Wales. The data was analyzed following thematic analysis. The 
themes generated included integrating a hybrid mode of teaching, redesign and 
restructure of the curriculum; resilience and adaptability; career progression; 
promoting innovation and digital literacy; digital inequality and gap in technology 
access; and the ethical issues regarding AI use. Evidence from the study shows 
that the digital divide resulting in inequalities in knowledge and skills in online 
learning and technology persists among institutions and teachers. It identified 
factors that need to be considered for effective online learning, such as carrying 
out needs analysis to identify the strengths and weaknesses of preservice teachers 
in technology and AI use, understanding their interests and adopting a culturally 
responsive and intentional design of the curriculum with relevant activities and 
authentic assessments. 

Keywords: connectivism, teacher education, technology, artificial intelligence, AI, 
digital literacy 

http://www.e-iji.net/
https://doi.org/10.29333/iji.2026.1941a


2                         An Analytical Study of the Evolution of Online Learning in … 

 

International Journal of Instruction, October 2026 ● Vol.19, No.4 

INTRODUCTION 

Post-COVID-19 saw a significant global shift in educational delivery where institutions 
rapidly transitioned from face-to-face to remote instruction. Specifically, within the 
United Kingdom, courses such as teacher training programs that rely on in-person 
practicum and direct pedagogical modeling, were affected by this abrupt change. Initial 
teacher education (ITE) providers were prompted to redesign the teaching of curricula, 
learning experiences and assessment mechanisms for their pre-service teachers. While 
several studies have examined online learning in higher education across various 
subjects (Meng et al., 2024; Salama & Hinton, 2023; Johnston et al., 2024; O’Dea & 
Stern, 2022), literature neglects examining how these digital shifts influenced pre-
service teacher education during and after the pandemic, revealing a necessity for this 
study. This gap in understanding variations in digital delivery methods affected  
pedagogical and professional development of pre-service teachers. Online learning 
using technology is underpinned by connectivism (Siemens, 2005; Downes, 2005) and 
can promote knowledge sharing and assessments in the learning space. Examples 
include the Massive Open Online Courses (MOOCs), which are not affected by 
geographical location (Julia et al., 2021) and can be useful in teacher training. Others 
include simulation (Ade-Ojo et al, 2022) as used successfully in nursing and other 
disciplines. It provides students with safe learning environments where reality-like 
scenarios are repeated and practised over time. However, this has not been fully 
developed and utilized in teacher training as it is still in its infancy. Likewise, Habler et 
al (2016) conclude that confusion and a lack of regard for pedagogical approaches to 
learning with technology can hinder online learning despite some initiatives to embrace 
it in teaching, emphasizing the slow uptake and technical know-how regarding its 
operations. Literature highlights the most current concerns of online delivery, quality 
engagement and digital equity. For example Alghasab (2026) and Garcia (2022) suggest 
that teachers use technology for content delivery rather than fostering interaction and 
student centered pedagogies. In addition, access to technology (Fadhilah & Husin, 
2023; Darko & Asare (2026) can hinder its effective use and how knowledge is 
transmitted. 

The growing acceptance of online learning models within higher education has 
evidenced the success of higher education providers; however, barriers remain 
regarding their effectiveness, equity and sustainability. This becomes increasingly 
prominent in the context of teacher training. Traditional ITE models rely on face-to-face 
delivery, emphasizing the importance of in-classroom practicum mentorship and 
collaborative learning environments. Therefore, the sudden introduction of remote 
teaching introduced logistical and pedagogical constraints as universities, linked schools 
and pre-service teachers were unprepared to navigate. Fernández-Batanero et al. (2022) 
suggest that this shift was driven by necessity rather than pedagogical readiness. 
Fadhilah and Husin (2023) describe readiness of students to online learning as 
dependent on self-management, lecturer quality and access to technology. This explains 
the mixed landscape of outcomes and experiences between pre-service teachers who 
had experienced face-to-face training and those who did not.  

van Dijk (2006) describes the digital divide, where students from disadvantaged 
backgrounds are disproportionately impacted by factors such as limited access to digital 
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resources and study spaces. This can affect knowledge development and skills in the use 
of technology. Moreover, the application of artificial intelligence (AI) has become 
increasingly salient, namely its influence on student assessment and feedback loops 
(Holmes et al., 2023; Karran et al., 2024; Moulavinafchi et al., 2026), introducing 
another ethical consideration of online delivery. Theoretical frameworks such as 
connectivism (Siemens, 2005; Downes, 2005) and the digital divide theory (van Dijk, 
2006) provide a critique to explore how pre-service teachers may interact and adapt to 
digital learning environments within ITT. Connectivism values diversity in learning and 
sharing of knowledge and ideas across various disciplines and networks through social 
media means. It may replace traditional forms of learning and can transform how we 
assess and determine students’ outcomes.  

De Waard et al (2011) used mobile learning and Massive Open Online Courses 
(MOOCs) in promoting connectivism, and they concluded that the technology aided an 
innovative way of learning and deeper understanding. However, poor infrastructure and 
computer skills can affect its uptake (Aljaraideh, 2019). In contrast, Darko and Asare 
(2026) argue that despite the infrastructural challenges, internet access and insufficient 
skills, integrating technology with pedagogical objectives lead to improvement in 
students’ engagement and achievements. There are gaps in the use of distance online 
technology in teacher training delivery, which may include aspects of equity and access, 
leading to ethical considerations. This study investigates how online learning delivery 
shapes the experiences and development of pre-service teachers in the United Kingdom. 
This is achieved through exploring the implications of digital transitions on curriculum 
design, teaching practice and institutional delivery mechanisms by examining the voices 
of educators and centering pre-service teachers to offer a nuanced understanding of how 
teacher education can evolve to meet current demands. This type of research, which 
tracks pre-service teachers who completed their training during the COVID-19 
pandemic and how they have evolved as teachers over the years in line with 
advancements in technology and connectivism, has been under-researched in the UK. 
Therefore, the research is guided by the following questions: 

• What changes have occurred in teacher training programs with the evolution of 
online distance learning? 

• Are there any indications that suggest that the move to distance learning had a 
positive impact on teaching practice and the development of teachers? 

• Why are equity, ethics and access critical considerations in the digitalization of 
teacher training programs? 

LITERATURE REVIEW 

The theory of Connectivism in teaching and learning 

Connectivism is the theoretical underpinning of this study (Siemens, 2005; Downes, 
2005), focusing on how knowledge is shared among various networks of people 
connecting their ideas, concepts, and experiences through technology and social 
networks. In essence, connectivism shares common pedagogical values with 
constructivism as both can involve collaborative working and sharing of knowledge and 
ideas. Mattar (2018) argues that connectivism relates to constructivism due to more use 
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of technology in education, as it allows the co-construction of knowledge in a social 
learning platform. In contradistinction, Alghasab (2026) argues that teachers’ positive 
belief on constructivism are not essentially present in their classroom practices with 
technology use. This raises concerns regarding pedagogical approaches and curricular 
design to support online learning. The connectivism approach to learning was prevalent 
during the COVID-19 pandemic as a means for active engagement (Darko &Asare, 
2026) of the preservice teachers. This applies to schools as Abdallah et al (2023) 
concluded that online learning was useful during the COVID-19 and for future crises. 
However, it presented both opportunities and challenges to those involved, as well as 
raising ethical implications. Especially in terms of access to relevant technology 
(Fadhilah & Husin, 2023) and data privacy, among others.  

The pandemic period aligns with knowledge accessibility through various social media 
and technology in promoting online learning. Connectivism discourages over-reliance 
on the traditional mode of teaching which lacks innovation. It allows for learning that is 
not determined by time and space, as learners can learn anywhere and at their own pace 
(Kop & Hill, 2008) as seen during the pandemic period. This poses a two-dimensional 
constraint and, to some extent, benefits if considered from a holistic lens. Firstly, the 
choice of learning methods through utilizing various technologies, including AI, is 
considered relevant; however, the digital divide phenomenon, if taken into 
consideration, may hinder some preservice teachers from fully engaging in the learning 
process. Secondly, instances where AI has been used in lesson planning and developing 
resources and collaborative networking promoted a constructionist approach to learning 
(Hsu, 2025), which is linked to connectivism and the EQUIP framework (Daher, 2025) 
is used to justify AI use in this study. 

Distance learning in teacher training courses: Equity, access and ethics. 

The United Kingdom has a long tradition of preparing prospective teachers using face-
to-face models to carry out various teacher training courses, such as the Postgraduate 
Certificate of Education (PGCE), which leads to a qualified teacher status (QTS) (DFE, 
2011). However, the COVID-19 pandemic led to a disruption in this pattern as  
Abdallah et al (2023) stated that the acceptance and applicability of online learning 
became more prominent due to school closures. Fernández-Batanero et al. (2022) 
suggest that the speed of change, rather than quality, drove many institutions to digital 
pedagogy and has led to weaknesses in training and support for both educators and their 
students. This can lead to issues of equity, access to technology and ethical concerns.   

Studies have reviewed the use of Massive Open Online Courses (MOOCs) as an online 
learning platform (De Waard et al., 2011; Julia et al., 2021). This tool has been useful in 
promoting learning, allowing students to connect and share ideas and experiences in 
alignment with Siemens' (2005) and Downes' (2005) connectivism, where technology 
can enhance online learning and development of students. Julia et al (2021) conclude 
that scalable formative feedback and interaction can be provided in MOOCs through 
various means such as quizzes, peer feedback and simulations. However, it requires 
elaborate interactions and feedback to improve its educational value and quality. In 
terms of pedagogy, it is criticized for being a technology that is teacher-centered 
instruction, lacks social learning experience and knowledge transmission approach.  
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Notable gaps remain in promoting online learning in teacher training leading to equity, 
access and ethical issues. Robust experimental work on teacher-specific distance 
programs is scarce, with most of the research focusing on other professions and subject 
areas. This study would form the basis for such research, as it tracks the journey of pre-
service teachers who completed most of their studies online during the COVID-19 
disruption, by drawing upon their views and the educators involved in teaching them. 
Kop and Hill (2008) posit that educators and students can benefit from the new learning 
environment that is evolving as per technology use, and connecting to global networks, 
creativity, communication and knowledge devlopment. This further explains how the 
development in technology and software use is altering the way students access 
information and interact with their peers and educators. However, there is a need to 
consider the aspect of individual acceptance of technology, as choices that can be made 
depend on the needs of individuals. This aligns with the unified theory of acceptance 
and use of technology (UTAUT) (Venkatesh et al., 2003) that explore the educators 
potentials with technology use in terms of their performance expectancy, effort 
expectancy, social influence and facilitating conditions for technology use.  

This literature review indicates that distance learning, when achieved, need not 
compromise professional standards, provided that structured pedagogy, equity 
safeguards and responsible AI practices are embedded from the outset and maintained 
throughout. Four areas from literature can increase the success of distance learning in 
teacher education and training. They include the intentional design of the curriculum 
with clear structures, interactive tasks and authentic assessment (van Dorresteijn et al., 
2025), equity measures that address digital poverty (Fadhilah & Husin, 2023) and 
support for at-risk students (Masalimova et al., 2022). Others are AI-enhanced feedback 
loops with predictive analytics gap (Herodotou et al., 2019; Mustafa et al., 2024), 
ethical governance and literacy through transparent algorithms and trained educators 
that can design and react following generative feedback (Xu and Ouyang, 2022; DfE, 
2025). 

The benefits of online learning include building communities, knowledge creation and 
sharing, motivational and engaging learning opportunities and creativity (Dron & 
Anderson, 2014). This can lead to connections with other fields and technological 
development. However, there are barriers such as unstable connectivity, inadequate 
devices, and a lack of quiet study space (Masalimova et al, 2022; Darko & Asare, 
2026). These factors are said to disproportionately affect students from lower-income 
households, and can lead to feelings of isolation and digital poverty (Defis, 2021). This 
authenticates van Dijk's (2006) digital divide theory, highlighting the gaps in access to 
technology between different people. However, van Dijk (2006) suggest that digital 
divide researchers do not consider physical access to computers as important, as the 
emphasis lies on inequalities of skills and usage.  

AI use in teacher education and training  

AI can support institutions with blended and distanced learning through automated 
lesson-plan suggestions, multimodal simulation of classroom scenarios and rapid 
marking of micro-teaching videos. This can reduce work load, and provide personalized 
feedback, reduce anxiety through interactive and student-centered learning experiences 
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(Moulavinafchi et al., 2026). Albeit in acknowledging these benefits, this relies largely 
on both the preservice teacher and the educator’s AI literacy. Xu and Ouyang (2022) 
note that few ITE curricula systematically address algorithmic bias, prompt engineering, 
or critical evaluation of AI outputs. Therefore, the use of AI within teacher training can 
be useful; however, it requires significant development. Sperling et al’s (2024) AI-
literacy curriculum for teaching staff frames AI knowledge as a professional standard 
akin to assessment literacy, which would generate a further drive to institutional and 
governmental support. However, at the time of the COVID-19 disruption, most 
educators and preservice teachers did not have the relevant knowledge to utilize it in 
their training. Five years later, the issue of AI in teacher training remains an area that 
requires exploration. While the pedagogical potential of AI is substantial, studies 
remain cautious against uncritical adoption. Holmes et al. (2023) interviewed 
stakeholders, including students, tutors and senior managers in universities providing 
distance learning within the UK. They highlighted concerns regarding data privacy, 
surveillance and the opacity of algorithmic decision-making as barriers to AI use. 
Further research confirms that acceptance of AI hinges on perceptions of justice and 
explainability (Karran et al., 2024), thus presenting the dilemma of monitoring students 
to reduce the achievement gap against protecting individual ethics. In response, 
policymakers such as the Department for Education’s 2025 guidance framed the 
opportunities for generative AI use in England, such as reducing teacher workload. But 
it warned against the risks of bias, intellectual-property infringement and content, 
urging institutions to adopt connectivity-first safeguards and transparency standards 
(DfE, 2025). Institutions could use technical frameworks such as that of Chaudhry, 
Cukurova and Luckin (2022) Transparency Index to map specific disclosure 
requirements, which can be used to reinforce the use of AI in distance learning and 
reduce stakeholder concerns. However, addressing ethical issues may not be the only 
hurdle that educators need to navigate to fully engage with AI. Therefore, identifying 
and engaging with an appropriate framework that may promote both AI literacy and 
relevant skills by preservice teachers is relevant to our study.   

In the context of our study, Daher’s (2025) EQUIP Framework (Ethical Governance, 
Qualified Professional Learning, Unified Collaborative Partnerships, Implementation 
Readiness, and Progressive Adaptation) is relevant as it offers a structured, practice-
oriented roadmap for embedding AI literacy and ethical principles into teacher 
education. This has been used in explaining the outcome of research question three on 
AI use. Daher argues that integrating AI literacy into teacher education is essential for 
addressing equity challenges and mitigating risks of widening the digital divide. In line 
with this, Zhang et al. (2025) identified four distinct profiles of AI acceptance, ranging 
from strong adopters to sceptics, thereby illustrating how factors such as perceived 
compatibility, digital competence, and safety concerns differentiate attitudinal patterns 
and corresponding professional development needs. Uwosomah and Dooly (2025) 
demonstrated that pre-service language teachers’ initial skeptical attitudes toward AI 
evolved into cautious optimism following participation in a structured telecollaborative 
course. In contrast, Hsu et al (2024) reported that personal use of GenAI exerted little 
influence on perceptions of its role in lesson planning, but supports pedagogy.  
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METHOD 

This qualitative study is underpinned by connectivism theory, EQUIP framework and 
UTAUT. It enabled the collection of rich and in-depth data to understand the integration 
of technology in online learning and issues of access, equity and ethical considerations. 
The study received ethical approval from the institution where it took place. The study 
adhered to BERA’s (2018) guidelines on ethics, such as ensuring anonymity of data, 
voluntary participation, careful handling of data, confidentiality and the right to 
withdraw from the study. Participants and their contributions will be identified using 
pseudonyms.   

Participants 

The participants in this study were 10 educators involved in teacher training in the UK 
from various higher education institutions (England and Wales) and seven pre-service 
teachers who were affected by the COVID-19 pandemic in 2020. The seven preservice 
teachers were made up of 4 males and 3 females teaching in UK schools and of 
different ethnicities. The educators were drawn from four higher education teacher 
training institutions in the UK (England and Wales) and from different demographics 
(see table 1). 

Table 1 
Demographic characteristics of the educators 
University location in 
the UK 

Number of 
institutions  

Number of 
educators 

Gender 
Male/Female 

Ethnicities  

Universities in England  3 8 4 males   
4 females 

4 Whites 
4 EM 

Universities in Wales  1 2 1 male   
1 female 

I White 
1 EM 

EM: Ethnic Minority groups. 

The curriculum for teacher training implemented during the COVID-19 period is 
similar to that of other universities in England, as it is governed by the Department for 
Education's core content framework (DFE, 2019) in line with the Teachers’ Standards.  

Data collection  

The data was collected through interviews and questionnaires. The interview was semi-
structured to allow participants to freely discuss their views following sets of open-
ended questions regarding access, equity and ethics of online learning. Some of the 
questions included asking which mode of online learning runs in the institutions and 
how it has evolved, how distance learning affected teacher training during COVID-19, 
and whether it gives all the pre-service teachers the same opportunity to excel in 
predominantly distance learning courses compared to traditional face-to-face teaching. 
These were structured to address the research questions and links to online distance 
learning, technology use and connectivism (Downes, 2005). Others included how AI 
can be used to create opportunities in teacher training. The questions were inspired by 
our experience of working with educators and pre-service teachers during the COVID-
19 period, and from the literature identifying how technology can be used in online 
teaching (see Kopp & Hill, 2008; Mattar, 2018).   
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The pre-service teachers (now qualified teachers) completed questionnaires, 
administered through Qualtrics and lasted for ten minutes. It allowed them to respond to 
open-ended questions and, in others, provided direct answers. For example the  
questions allowed them to state whether their training online was less effective 
compared to face-to-face and how have they developed their practice after qualifying as 
teachers. Others include the impact of AI in creating opportunities in teacher training 
and their experience of using it. We were careful to relate some questions between the 
educators and the preservice teachers to identify aspects of further comparisons and 
draw relevant conclusions based on their responses. In instances where there was a lack 
of clarity, we conversed with the educators to make meaning from their comments. The 
interview was audio recorded so that it can be revisited when required for clarification 
and to aid the coding process. 

Data analysis 

The interview data were analyzed following a thematic analysis (Braun & Clarke, 2006, 
2022). An inductive thematic analysis was adopted (Clarke et al., 2015) to allow us to 
draw meanings and conclusions from the data itself, rather than being influenced by any 
premeditated and established theoretical themes related to the focused area. Thematic 
analysis helped in understanding and familiarizing with the data and generating codes, 
searching for and reviewing themes related to online learning, access to technology, 
equity and ethical considerations as related to the research questions. In this situation, 
certain codes may recur, including similar patterns among themes, and these were 
reconsidered to draw relevant meanings and avoid duplication. All the researchers in 
this study were involved in making sense of the data through dialogue, conferring with 
each other to clarify any misconceptions regarding the coding process and revisiting the 
transcripts where necessary. We also involved neutral and critical colleagues in 
validating aspects of the data and coding to establish a comparison with our own 
findings, as this would help in the credibility and validity of the outcome.    

FINDINGS   

The data generated from the interviews were analyzed following a thematic analysis.  
Outcome was presented for each research question to capture the breadth and depth of 
responses while in the discussion section, the findings will be supported by studies cited 
in the literature. The data from the survey of pre-service teachers would be used as 
supporting evidence and cited where relevant in each of the research questions. This 
collective approach to data analysis, in addition to the survey outcomes, would help us 
to make links across the data. The research questions are presented below, followed by 
the themes that are generated and comments from the educators and preservice teachers. 
The comments are highlighted using pseudonyms. A summary of the themes and 
examples of comments for each are presented in table 2.  

Research question 1: What changes have occurred in teacher training programs with 
the evolution of online distance learning? Two themes were generated from this 
research question as follows:  

Integrating a hybrid mode of teaching 

Distance learning approaches became more acceptable in teacher training and education 
during the COVID-19 pandemic, as face-to-face teaching was not feasible. Comments 
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from the educators are highlighted to show this. Jonah said ‘during the COVID period, 
we had to move to online teaching in our program and to this day, we now incorporate 
aspects of this. As part of the new curriculum, we now observe pre-service teachers 
partly online, and the pre-service teachers are required to teach online as part of their 
assessments’. Jim said they ‘run a part-time course that is mostly online to give students 
flexibility, however, lessons learned during COVID could facilitate a new approach to 
online teaching’. Other educators acknowledge that their programs have become more 
flexible by including online components through microteaching and other means. They 
echoed the increased use of technology and digital tools such as Moodle, Microsoft 
Teams, Padlet and Mentimeter (see table 2). With regards to other approaches to digital 
teaching, Jax said ‘using the flipped classroom model and asynchronous learning, 
especially in international programs, has been very helpful to draw upon students’ 
varying perspectives of this pedagogy’. There were mixed responses and experiences 
towards adopting digital pedagogy, as Rex stated that ‘digital teaching has not evolved 
in my university, as we have gone back to fully face-to-face teaching. The students pay 
fees, and it will be appropriate to teach face-to-face’. Babs said ‘for us, it was a rush to 
put everything online during the COVID-19 disruption’, however, we learned that there 
were tools and techniques for online teaching that were better than face-to-face 
teaching’. The question posed to former pre-service teachers who completed their 
training during COVID-19 (now qualified teachers) sought their views on their 
experience of teaching and how they have evolved after COVID-19. Tom said that ‘my 
teaching after COVID-19 had changed a lot with the usage of technology in adaptive 
teaching’ and Frances assert that ‘I have been better at adapting to short-notice 
changes, and I have a better knowledge of online and databases to help create and 
adapt resources’.  

Redesign and restructure of the curriculum. 

Comments from the educators are as follows; Liz said, ‘even with the technology, they 
still need face-to-face support, and that both university educators and students need to 
develop their technological skills and move away from traditional teaching, using 
simulations and other tools’. Vanessa suggested that ‘Covid-19 led to a re-think and 
redesign of curriculum to promote effective distance learning methods’ (see table 2). 
Kemi said that ‘incorporating simulation into the teacher training program helped to 
bridge the gap from online practice to theory and create an opportunity for additional 
learning skills’. Babs said, ‘I think online teaching should be one of the skills that is 
embedded in all teacher training programs to promote confidence in the delivery of 
online lessons’. An interesting aspect of this was that the educators commented that AI 
is another fad that should be considered in the design of the curriculum. They reckon it 
would create new learning opportunities in teacher education and possibly reduce 
workload and burnout. However, they unanimously said that ‘the use of AI can be done 
responsibly to avoid ethical issues and digital abuse’. Other educators such as Ola said 
‘we do not have a program that is purely online and have adopted a blended approach 
in our training’. 

Kemi conclude that ‘online learning is where schools are going, in addition to the 
traditional face-to-face teaching. This can support a deeper understanding of subjects’. 
Vanessa suggests that online learning in teacher education can be developed by 
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ensuring that both teachers and students have the necessary digital skills and 
confidence to take part effectively in online learning’. 

Research question 2: Are there any indications that suggest that the move to distance 
learning had a positive impact on teaching practice and the development of teachers? 
Three themes generated from this research question. 

Resilience and Adaptability  

The pre-service teachers transitioned to an online mode of teaching and training that 
may have impacted on their practices. Vanessa said the ‘sudden move to online teaching 
brought people together and pre- service teachers were trying to learn to teach online, 
and this is not what they were expecting’. Kemi said, ‘it was a trying and challenging 
time for pre-service teachers and made them even stronger teachers’ (see table 2). 
These were echoed by other educators such as Ellen who said it ‘made them more 
pragmatic, getting on with their training and more resilient’ and Ola avers that ‘they 
were very effective, focused and keen to adapt to the challenging situation and become 
more resilient with this’. Rex concluded that ‘we adapted and developed skills online to 
make them more effective’.  

Frances commented that ‘I was able to use data to inform instruction and identify areas 
where pupils needed additional support’, while Tom suggested that ‘it allowed 
flexibility and a better work-life balance’ and Liam suggests that ‘it helped me to master 
distance learning strategies and supported me in developing blended learning 
opportunities’. Most of the teachers did not consider their training online as less 
effective than face-to-face teaching, while a few considered it as less effective. Reasons 
for not considering it less effective are captured in comments made by Max that ‘online 
teaching offers flexibility and accessibility’ and Don ‘I had enough foundation to excel 
in my Early Career Teaching year and was flexible knowing how my school does 
things’. Jones said, contents were delivered, and we completed practical elements at 
university before our school placements started, so the university side of things was not 
impacted as much’. Reasons the teachers said online training was less effective include 
Max’s comments that ‘the placement aspect was not effective as we did not spend 
enough time there’ and Jones ‘we had to attend lectures online, no opportunity for 
collaboration, and even at placements we did online teaching to our students and were 
observed by mentors online’. 

Career progression 

Pre-service teachers in England are assessed based on the Department for Education’s 
Initial Teacher Training Core Content Framework and the Teachers’ Standards. As per 
career progression, one of the preservice teachers, Don, said that ‘giving us support 
through teaching practice assessments has helped us develop’ and Jones concluded that 
coping in this unique situation helped us to develop specific skills and knowledge and 
will continue when we qualify’. Babs said that ‘the new teaching form is a cultural shift 
for our pre-service teachers operating online and they had the support. Educators did 
more planning, and lesson observations were carried out online, which helped them to 
develop their practice’. Kemi, an educator, said that ‘the disruption resulting in online 
teaching has not affected our pre-service teachers as some are now heads of 
departments, mentors and other leadership roles in their schools’ (see table 2).  
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Promote innovation and digital literacy. 

Transitioning to online learning may have some benefits despite some of the challenges 
that it may pose. Jonah said that ‘the online teaching and training meant that they were 
prompt in responding to pre-service teachers’ needs as they did not have to go into the 
school as before but had to arrange a Teams meeting and resolve the issues quicker’ 
(see table 2). Liz suggests that ‘pre-service teachers begin to use digital tools such as 
Mentimeter, Padlet, Teams and assessment tools like Kahoot, simulations and online 
games to promote learning’. Ellen posits that ‘it is about connectivism and knowing the 
digital technology to use in solving problems when teaching’. Kemi concurs that 
‘exposing pre-service teachers to digital tools encouraged experimentation and 
innovation as they had to try various tools in their classrooms. Some used Google 
Classroom, Teams (aided breakout rooms), simulations, PHET and virtual platforms 
such as Moodle. Rex said that ‘the online teaching allows flexibility and can include AI, 
however, it may not promote collaboration during learning’. 

Comments made by the preservice teachers in support of this are as follows: Max 
commented that ‘I have good knowledge of using technology in teaching and using 
online resources to develop lessons’ and Mary said that ‘online learning needs to be 
embraced as most schools are turning to it now’.  

Research question 3: Why are equity, ethics and access critical considerations in the 
digitalization of teacher training programs?  

Two themes were generated from this research question. 

Digital inequality and the gap in access to technology  

The issue of accessibility to digital teacher training was emphasized by the educators as 
one that may impact the learning of the pre-service teachers. Jim confers that ‘access 
inequalities and internet connections can be a problem, especially for international 
students and those from low-income households. Liz said ‘they cannot adopt 
pedagogical practices modelled on them online due to variations in their access to 
devices and lack of training on digital devices in their countries’ (see table 2). Other 
educators' suggestions focused on creating a support mechanism to promote digital 
inclusion among pre-service teachers, especially when they are not digitally literate. As 
such, Vanessa asserts that ‘students need support to engage with the digital tools, so 
there needs to be some preparation or training during their induction process and 
access to the tools’. In alignment with this, Ola suggests that ‘additional elements of 
university support and tutorials would be valuable to help pre-service teachers develop 
their knowledge and skills’.  

The ethical issues with AI use 

Utilizing AI in teacher education is a concept that can be embraced; however, the 
educators perceive this technology from different perspectives. Ellen said ‘AI can be 
used as long as you know how to operate it’, while Babs concluded ‘I do not know how 
to use it; however, it can be used in lesson planning. But we must ensure that preservice 
teachers do not only rely on it as it can deskill them and prevent creativity’ (see table 
2). In the same vein, Jax posits that ‘some students are using AI in their assignments, 
and from reading the content, I know it. They can use AI, but in such a way that it does 
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not do everything for them, as it can prevent them from learning and developing 
through the process’. From a different perspective, Jonah suggests that ‘teacher 
training can do with a flexible mode of teaching in a hybrid form and more engagement 
with digital technologies such as AI, however, this can be affected because universities 
thought that teaching students face-to-face would give them more value for their fees at 
the detriment of digital teaching’. Rex suggests that ‘a few teaching sessions are done 
online, either through asynchronous or hybrid means, and other sessions carried out 
face-to-face (most) can help integrate technology in teacher training’. Other educators 
such as Babs and Vanessa said ‘AI can be used to create opportunities in teacher 
training, but one needs to know how to use it, and there are ethical issues regarding its 
use and thoroughness’. Liz argues that ‘users need to be smart as AI can make 
decisions for them’. The use of AI in teaching was acknowledged by the teachers with 
comments from Rex that ‘AI can be used to create custom learning materials, such as 
quizzes, flashcards, and even entire lessons tailored to students’ strengths and 
weaknesses’. Liz commented that ‘AI can halve the time used in looking for resources, 
and the resources can be adapted to teach Special Educational Needs and Disability 
and English as an Additional Language students’. 

Table 2 
Themes and samples of quotes 
Themes from the 
research  

Samples of quotes  

Integrating a hybrid 
mode of teaching 

We had to transition to online teaching in our program, and to this day, we continue to 
incorporate aspects of this approach. We utilised the flipped classroom model, 
asynchronous learning, and technology and digital tools, including Moodle, Microsoft 
Teams, Padlet, and Mentimeter.  

Redesign and 
restructure of the 
curriculum. 

Re-think and redesign of curriculum to promote effective distance learning methods; 
online teaching should be one of the skills that is embedded in all teacher training 
programs to promote confidence in the delivery of online lessons among the pre-service 
teachers, so they can even teach on an international platform anywhere in the world. 

Resilience and 
Adaptability 

Brought people together with pre-service teachers encouraged to teach online; more 
pragmatic, getting on with their training, and were very effective, focused and keen to 
adapt to the challenging situation; allowed flexibility and a better work-life balance; the 
trying and challenging times made them strong. 

Career progression Develop specific skills and knowledge, which will continue when we qualify and 
throughout the years. This cultural shift will enable pre-service teachers operating online 
to receive support, helping them develop their practice; some are now heads of 
departments, mentors and have other leadership roles in their schools; more time to do 
CPD and subject knowledge to enhance careers. 

Promote innovation 
and digital literacy. 

Using Teams meetings and resolving the issues more quickly, it is about connectivism and 
knowing the digital technology to use in solving problems when teaching; engage with 
functionalities on Google Classroom, Teams (aided breakout rooms), simulations, PHET, 
AI, and virtual platforms.  

Digital inequality 
and the gap in 
access to 
technology  

Inequality regarding access to technology and internet connections can be a problem, 
especially for international students and those from low-income households; variations in 
access to devices and a lack of training on digital devices; training needs and university 
support during inductions and tutorials.  

The ethical issues 
regarding using AI  

Know how to use it; ensure students do not over-rely on it, as it can deskill and prevent 
creativity; use AI moderately, so it does not do everything for you, as it can prevent 
students from learning and developing through the process; users need to be smart, as it 
can make decisions for you; AI can simplify some aspects of teaching, introduce new 
challenges, and ultimately become just another part of the daily routine.  
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DISCUSSION 

The discussion centers on each of the three research questions and outcomes.  

Research question 1: What changes have occurred in teacher training programs with 
the evolution of online distance learning? 

The evolution of online distance learning in teacher education led to several changes as 
discussed in our outcome such as integrating a hybrid mode of teaching and the 
redesign and restructure of the curriculum. This was received with mixed feelings as the  
educators unanimously agreed that at first, there was a panic moving to online teaching 
as it was drastic and no one had prepared for it (Fernández-Batanero et al., 2022; 
Abdallah et al., 2023). The panic could be due to not having the relevant knowledge and 
skills in online learning platforms (Habler et al., 2016; Toquero, 2020). This is 
accounted for by Venkatesh et al’s (2003) unified theory of acceptance and use of 
technology (UTAUT) related to performance expectancy, effort expectancy, social 
influence and facilitating conditions for technology use. This corroborates with van 
Dorresteijn et al (2024), who conclude that educators need to possess teaching 
competencies that are specific to online teaching and believe in their capabilities to 
teach online. The educators engaged with various digital tools such as Microsoft Teams, 
Padlet, simulations and Mentimeter to promote learning. In line with the theory of 
constructivism (Siemens, 2005; Downes, 2005), this has pedagogical implications for 
how knowledge is developed and shared through online learning, particularly in terms 
of accessibility and the development of relevant technological skills.   

The evolution of online learning in the context of this study considers its prospects and 
opportunities at the start of the COVID-19 pandemic and beyond, as this becomes the 
defining moment to ascertain if the evolution has been sustained. At the start of the 
pandemic, online learning was the only means for teacher training in higher education 
in England, as universities and schools where the pre-service teachers receive practical 
experience (practicum) were closed. This meant that educators were curious to learn 
more and applied various digital tools in their classrooms for teaching and assessments, 
justifying Venkatesh et al’s (2003) unified theory of acceptance and use of technology.  
This curiosity came with mixed feelings and realities, as Fernández-Batanero et al. 
(2022) suggest that the speed of change, rather than quality, drove many institutions and 
even schools to digital pedagogy despite the lack of necessary knowledge and skills to 
carry out this type of learning. This is accentuated by the theory of connectivism 
(Siemens, 2005; Downes, 2005) and unified theory of acceptance and use of technology 
(UTAUT) (Venkatesh et al., 2003) in terms of amplifying the requisite knowledge and 
skills required to engage in online teaching and learning. However, variations in the 
experiences of educators matter in this process, given that some may have little 
knowledge of online learning. This collectiveness and collaboration may have been 
responsible for promoting digital literacy, curriculum design and using technology in 
online learning. Connectivism promotes collaborative learning and helps learners 
develop their knowledge and skills through networking. This resonates with the 
UTAUT, however, UTAUT explore the educators potentials with technology use in 
terms of their performance expectancy, effort expectancy, social influence and 



14                         An Analytical Study of the Evolution of Online Learning in … 

 

International Journal of Instruction, October 2026 ● Vol.19, No.4 

facilitating conditions for technology use. This made a difference on how they 
supported the preservice teachers’ learning.  

Collaboration was said to be a limiting factor in online learning, as pointed out by the 
educators interviewed (Alghasab, 2026). The implication can result in pre-service 
teachers not developing the necessary knowledge and skills to carry out such type of 
learning in their classrooms, as collaborative learning can promote critical thinking 
skills and problem-solving abilities of students. In contrast, Hennessy (2011) argues that 
digital technology can support dialogic criticism of ideas and the co-construction of 
knowledge among students as they create ideas, which can justify a collaborative 
learning process. This is corroborated by Hsu (2025), who proposes a constructionist 
prompting framework that supports metacognitive processes and social prompting in 
online learning. The implications of technology use, therefore, cannot be undermined 
given these arrays of the digital divide. However, connectivism goes beyond what takes 
place  in the classroom to how the pre-service teachers develop knowledge and skills of 
technology use that can be passed on to students to support lifelong learning skills and 
digital literacy.  

In another instance, Kop and Hill (2008) aver that challenges of information overload, 
developing a learning community, and self-directed learning may pose barriers to online 
learning. This, to some extent, can be dependent on the educator’s knowledge and skills 
in promoting online learning using various digital tools. For example, Microsoft Teams 
has breakout rooms where pre-service teachers can be assigned tasks to complete in 
groups and encourage collaboration while the educator facilitates the process, but this 
may involve thorough planning to be successful. The ability of pre-service teachers and 
their educators to learn how to use varying forms of digital tools to promote teaching 
and learning in this situation further aligns with connectivism (Siemens, 2005; Downes, 
2005) and UTAUT (Venkatesh et al., 2003) as it creates awareness of the role of 
technology in connecting people’s ideas and thought processes.  

As the pandemic subsided and eventually passed, responses from the educators show 
that most higher education institutions that engaged in teacher training reverted to their 
old ways of teaching and learning solely face-to-face, with no option for hybrid 
learning, even for a few sessions of the teaching allocation for the year. This contrasts 
with the suggestions by Habler et al (2016), who encourage the inclusion of technology 
into pre-service teacher education to support pedagogical development. Two educators 
said that they have incorporated online learning mode in their teacher training to give 
the students flexibility in their learning and to continue to develop relevant knowledge 
and skills to use in their classrooms. They suggested that online learning made up five 
percent of the teaching allocation and constituted hybrid and flipped learning 
opportunities. Nonetheless, at the student level, educators need to encourage a positive 
attitude towards online learning, which can be self-regulating as it enables students to 
effectively engage in the learning process (van Dorresteijn, 2024).  

Redesigning the curriculum may involve examining resources and other means to 
promote online learning, and Masalimova et al (2022) advise schools to begin by 
developing a structure, content and pedagogical approach that can improve students’ 
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satisfaction. For example, some educators remark that incorporating simulation into the 
teacher training program helped to bridge the gap between online teaching and practice 
and created an opportunity for additional learning skills (Ade-Ojo et al, 2022). This 
learning underpins the theoretical approach to connectivism (Siemens, 2005; Downes, 
2005, 2012) and UTAUT (Venkatesh et al., 2003) allowing the pre-service teachers to 
learn at their own pace (Kop & Hill, 2008). Arguably, Meng et al’s (2024) systematic 
review of 25 pandemic-era studies suggests the overall effectiveness of distance 
learning platforms depends heavily on how the learning is both measured and mediated. 
This resonates with the educators and preservice teachers who suggested the need to 
include hybrid and synchronous modes of learning and course content that meet their 
needs, making the course structure more transparent and learning pathways explicit 
(Dorresteijn et al., 2025). However, the educators suggest that despite promoting online 
learning, face-to-face learning is necessary to provide support to the preservice teachers 
in their journey to becoming qualified teachers (Masalimova et al., 2022; Dron & 
Anderson, 2014). The educators suggested that continuous professional development 
(CPD) will help them improve their knowledge and skills. They concluded that the 
move to online learning led to rapid upskilling in digital pedagogy and that online 
teaching and AI use should be embedded in all teacher training programs to support 
preservice teachers’ pedagogy (Habler et al., 2016). But with caution and responsible 
use of AI to avoid ethical issues and digital abuse, aligning with studies that have 
promoted safeguards regarding AI (Hsu, 2025; Daher, 2025; Wang et. al., 2024).  

Research question 2: Are there any indications that suggest that the move to distance 
learning had a positive impact on teaching practice and the development of teachers?  

Evidence from our study suggests that the transition from face-to-face teaching to 
online learning had a positive impact on teaching and learning. These included 
resilience and adaptability, career progression and promoting innovation and digital 
literacy. The outcomes seemed interrelated as resilience and adaptability can influence 
career progression and digital innovation in line with UTAUT’s performance and effort  
expectancies (Venkatesh et al., 2003). It also relates to how technology was used to 
enhance preservice teachers’ learning (Downes, 2012; van Dorresteijn et al., 2025) and 
developement. Resilience and adaptability in terms of sudden adaptation to online 
learning according to the educators made the preservice teachers even stronger and 
more confident teachers. However, adaptability is seen from two perspectives, first on 
the part of the educators, on how they have structured online learning to create 
opportunities for the pre-service teachers to engage with digital tools. On the part of 
pre-service teachers, how they have utilized the online learning to develop their 
practice, solve problems and enhance their thinking skills (Aslan, 2021), innovative 
learning (De Waard et al., 2011) and digital literacy. These scenarios align with the 
theories of connectivism (Downes, 2005) and UTAUT (Venkatesh et al., 2003) and 
discouraged traditional modes of teaching, which lacked innovation.  

Mattar (2018) suggests that connectivism relates to constructivism and promotes the co-
construction of knowledge in the online learning space. Therefore, learning between the 
educators and the pre-service teachers can be transformational, in the sense that both 
have embodied the capacity to engage with new form of learning towards a common 
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goal. Siemens (2005) and Kopp and Hill (2008) conclude that online learning can 
provide students with new knowledge and skills that they can transfer to other aspects 
of life, and for the pre-service teachers, this would enhance their classroom practices. 
Both the educators and pre-service teachers claimed online learning enabled flexible 
working and balancing work with other commitments.  

Most preservice teachers considered online learning helpful in their career development 
and progression. This included developing relevant digital skills for teaching and 
assessments, problem-solving, AI use and digital literacy. This aligns with Venkatesh et 
al’s (2003) UTAUT with regards to performance expectancy, effort expectancy and 
social influence, however, the educators created the enabling environment to facilitate 
this learning, which hitherto, seemed difficult. 

With regards to career progression, evidence shows that some of the teachers are now 
heads of departments, deputy heads of departments, directors of learning and pastoral 
leaders. This type of progression is laudable and at par with those who completed their 
training face-to-face. The use of simulations and other digital tools (Ade-Ojo et al., 
2022) ensured that the pre-service teachers remained connected to their learning with 
others (Siemens, 2005) and shared knowledge and ideas. The concept of knowledge not 
being transferred but generated by participants in a constructivist learning environment 
during online learning resonates with Mattar’s (2018) remarks on the links between 
connectivism and constructivism. However, educators need to create an environment to 
promote such learning. 

Research question 3: Why are equity, ethics and access critical considerations in the 
digitalization of teacher training programs? 

This study shows that the COVID-19 pandemic revealed issues of divide in terms of 
needs and resources, a lack of access to computers, internet connectivity, infrastructure 
and ethical issues on AI use. Access to digital tools impacted more on those belonging 
to the less privileged class during online learning as corroborated by Defis (2021) that 
feelings of isolation and digital poverty were barriers to online learning during the 
disruption. Similarly, it led to segregation and inequities in digital access, learning 
space and affective resilience among students. In this instance, connectivism theory 
(Siemens, 2005) considers both accessibility and relevant skills as issues that may be 
encountered, with emphasis on skills development. The UTAUT (Venkatesh et al., 
2003) would relate to the way educators provide enabling learning environment to 
promote technology use.   

Regarding AI use, Daher’s (2025) EQUIP framework has been useful in unpacking the 
outcome from this research question. The first aspect of the EQUIP framework is 
Ethical Governance, and it considers transparency, fairness, and accountability in AI 
use. We reported that educators suggested AI use is encouraging, however, responsible 
use is more important to discourage the preservice teachers from over-reliance on it. At 
the same time, acknowledging that during the COVID-19 period, most universities may 
not have had a policy on its use, including schools where the pre-service teachers 
engage in practicum. Daher (2025) argues that ethical governance fosters a culture of 
trust by creating a secure, equitable and inclusive learning environment where AI 
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empowers both educators and pre-service teachers. The second aspect is Qualified 
Professional Learning, which ensures that educators have the necessary AI knowledge 
and skills for effective integration. Unfortunately, evidence from our study shows that at 
the time of the COVID-19 disruption, most educators and preservice teachers did not 
have the relevant knowledge to implement AI in their teaching and learning (Zhang et 
al., 2025). This resulted in it being discouraged by some educators, while some 
encouraged minimal usage for finding resources. However, there were instances where 
the preservice teachers said that it had been useful in lesson planning (Hsu et al., 2024). 
In line with the theory of connectivism (Siemens, 2005) and the unified theory of 
acceptance and use of technology (Venkatesh et al., 2003), the EQUIP framework 
provided opportunity for educators to develop AI skills in their teaching. As such, Nah 
et al (2023) encourage continuous learning and adaptation to upskill, reskill and retool 
educators and preservice teachers as AI continues to advance and redefine our work and 
lives.  

The third is the Unified Collaborative Partnerships, which allowed us to network and 
provide support to our partner schools on various modes of learning using technology 
(See Magaji, 2020). However, as technology and AI use in teacher education are in their 
infancy, we argue that a more collaborative learning environment where educators from 
various higher education institutions in the United Kingdom can share knowledge and 
ideas would help to develop this pedagogy (Daher, 2025).  

The fourth is Implementation Readiness, and it accounts for the ethical and practical 
integration of AI in our practices. Evidence from this study suggests that the educators 
encouraged the use of AI; however, disapprove of it doing all work for preservice 
teachers. This aligns with Nah et al.’s (2023) argument for working collaboratively with 
AI to prevent it from dominating human intelligence and, at the same time, corresponds 
with the educators’ views of AI deskilling preservice teachers if not appropriately 
utilized. The fifth is Progressive Adaptation, which ensures that the educators are 
conversant with challenges and opportunities as AI evolves. In this case, the educators 
realized the issues of ethical dilemma in AI use (Holmes, et al., 2023; DfE, 2025) and 
were able to address them with their little experience. However, embracing factors such 
as perceived compatibility, digital competence, and safety concerns as they relate to and 
inform attitudinal patterns and corresponding professional development needs of 
preservice teachers and educators (Zhang et al, 2025) becomes relevant. That is why the 
EQUIP framework is relevant as it operationalizes ethical and responsible GenAI use at 
the classroom level (Daher, 2025). 

CONCLUSION 

This study sets out to know what changes have occurred in teacher training programs 
with the evolution of online distance learning, the impact on teaching practice, issues of 
equity and access to technology. The findings show that changes occured in teacher 
training and delivery due to the introduction of online learning. They included the 
integration of a hybrid mode of teaching, redesign and restructure of the curriculum, 
and promoting innovation and digital literacy. These findings are consistent with few 
studies that have explored the impact of online learning and how educators have 
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embraced technology during the pandemic period. However, the study also revealed 
that digital inequality and the gap in access to technology and ethical issues regarding 
AI use persisted. These issues were explored in detail following the theories that we 
used to explain how the educators navigated these barriers. This is an ongoing area of 
development in the use of technology in teacher education and training, and aligns with 
other studies.  

Online learning gave educators and pre-service teachers the opportunity to learn and 
connect knowledge with technology using various devices and tools, as evidenced in 
this study. This varies among teacher training institutions, as some have incorporated 
online learning in their programs, while others have moved back to fully traditional 
face-to-face teaching. The resilience demonstrated by the preservice teachers promoted 
digital literacy and using AI in lesson planing and creating assesment materials. 
Regarding access, equity, and ethics in technology use, educators can conduct needs 
analysis to identify the strengths and weaknesses of preservice teachers in technology 
and AI use. Then adopt a culturally responsive and intentional curriculum design with 
relevant activities and authentic assessments to support their learning.   

LIMITATIONS 

The small sample size, owing to the difficulty of locating former pre-service teachers, 
limits the scope of claims that can be made. Focus groups with teachers and educators 
could offer depth to the data. Nevertheless, the data yielded rich insights into 
participants’ experiences. Rather than generalizability, the emphasis here is on 
transferability. Although context-specific, the findings resonate with comparable ITE 
settings facing similar challenges, including digitalization, equity of access, and the 
integration of emerging technologies such as AI.  
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