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    Abstract: The aim of this study was three-fold: to report the findings from contextualised data collection instruments; to determine how these findings assisted with the preparation of a virtual orientation programme; and to identify the emerging trends from the support that was provided. The adopted exploratory mixed-methods research design was guided by the Substitution, Augmentation, Modification and Redefinition (SAMR) Model. The total sample comprised all 224 school principals from the rural and semi-rural areas in Limpopo Province, South Africa, who were the first cohort in a programme. Data analysis involved descriptive statistics, document reviews and a thematic analysis of the interview data. Findings from the survey showed digital inequality among participants and their diverse technological skills levels, among other things. These findings guided the process of determining the type and extent of support needed by the participants. Lastly, emerging trends indicated an improvement in student pass rates. Further research areas, applicable to web-dependent programmes in the developing context, as well as a suggestion for improving the SAMR Model, were identified.
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    Introduction

  
  Technology-enhanced learning refers to the use of digital devices and technologies to enhance learning experiences by alleviating educational constraints to access, parity and quality (Eltaiba et al., 2025). Educational technology (EdTech) includes “hardware (feature phones, smartphones, radios, televisions, tablets, and laptops); software (for student/teacher use, as well as for management, monitoring, and evaluation); infrastructure (electricity, local connectivity, internet); and other digital approaches (open licensing, open innovation, crowdsourcing)” (Haßler et al., 2020, p. 5). The literature affirms the value of integrating technology into education, which contributes to acquiring the needed 21st-century skills (Adarkwah, 2022; Zulfiani et al., 2025). Although limited literature previously existed on the integration of EdTech into education in the developing context (Jhurree, 2005), much has been done since then, especially due to the recent worldwide Covid-19 pandemic, with millions of students benefitting from the development (Rodriguez-Segura, 2021). Nonetheless, there have been concerns around the waning interest, with UNICEF (2022) reporting “1 in 3 digital learning platforms developed during COVID-19 is no longer functional”, while Salimi (2025) expressed the same concern, coupled with the issue of equitable distribution in Sub-Saharan Africa.

  This could be due to diverse contextual factors. For instance, in their study of ten Sub-Saharan African countries, Adeniran et al. (2023) identified the challenges of inadequate budgetary allocation and teacher training, a lack of supportive infrastructure (e.g., electricity), a huge disparity between urban and rural households, and political shifts and transitions that undermine the sustainability of relevant policies. Therefore, providers need to know upfront that teaching with technology is more complex than it seems; hence, the need to pay adequate attention to it from the beginning (Scanlon, 2021).

  Relevant to this study is the non-alignment between teachers’ preparedness and the required 21st-century skills (La Fleur & Dlamini, 2022). With the use of LMS in the 21st century (Annamalai et al., 2021), the distance education (DE) mode, long used to train and update teachers’ skills, can serve as leverage in this regard. However, success with an LMS can only be achieved if both the instructor and students are e-ready. E-readiness refers “not only to the availability of ICT platforms, but also the willingness of individuals and the organisational environment to integrate technology in their business and work processes” (Chipembele & Bwalya, 2016, p. 317). Factors that affect e-readiness are sociological, organisational, financial, environmental, human resources, and content, and could range from access to digital technologies and the internet, the internet capabilities of students’ digital devices and their skill readiness (Miglani & Awadhiya; 2017; Wibawa et al., 2021; Yaraş & Gündüzalp, 2021).
  

South Africa’s population (the context of this study), as in other developing contexts, comprises individuals from technologically rich areas as well as those with minimal access to technology, resulting in a significant Information and Communication (ICT) skills gap. One way to alleviate these challenges was to provide adequate student support and training at the right time (Johnson et al., 2016). Student support refers to “(all) activities beyond the production and delivery of course materials that assist in the progress of students to succeed in their studies” (Simpson, 2012, p. 13). It is key to surmounting challenges that threaten student learning, engagement, motivation and success (Rotar, 2021).

  Guided by the popular Substitution, Augmentation, Modification and Redefinition (SAMR) Model to reflect diverse levels of technology integration in teaching practices (Blundell et al., 2022; Cáceres-Nakiche et al., 2024), the aim of this study was therefore three-fold: to report on the findings from contextualised data collection instruments developed from the review of our university’s Unit for Distance Education’s relevant documents and literature; to determine how the findings assisted the unit in preparing a virtual orientation programme attended by students; and to identify emerging trends from the support the Unit had provided.

  
    Theoretical Framework

  
  The Substitution: Augmentation, Modification and Redefinition (SAMR) Model, a four-level taxonomy framework utilised by educators and instructional designers to create a unique teaching experience for students using technology, guided this study. Puentedura (2009, p. 2) propounded the SAMR Model and described technology usage at its four levels as follows:

  Substitution: acts as a direct tool substitute, with no functional change.

  Augmentation: acts as a direct tool substitute, with functional improvement.

  Modification: allows for significant task redesign.

  Redefinition: allows for the creation of new tasks previously inconceivable.

  According to Heatherton and Trespalacios (2021, p. 2), the first two levels relate to “model learning enhancement” because technology replaces what is already available, while the last two relate to “transformative learning” as the tools allow activities that were previously impossible. Researchers and teachers have used the model to explain their educational experiences with technology, in which they have designed, created and integrated technology-imbued lessons in their teaching space with positive impact on learning outcomes for the 21st-century skills (Aprinaldi et al., 2018). However, in their review of the trends in SAMR research in teaching and learning from 2019 to 2024, Zulfiani et al. (2025) reported teachers mostly used the first two levels (substitution and augmentation). This was due to limited resources, time, experience, digital confidence, and limited professional development, while efficacious integration depends on the social, cultural, and institutional milieu.

  Although the model is becoming more popular, some scholars (Blundell et al., 2022; Hamilton et al., 2016; Nair & Chuan, 2021) have criticised it for failing to consider the context in which teaching and learning are situated, its unclear hierarchy, and its inadequate research base.

  While not losing sight of these shortcomings, this article focuses on the first three levels of the model, which certain scholars (Baz et al., 2018; Heatherton & Trespalacios, 2021) describe as enhancing and transforming learning using technology. This is true for this study as former DE programmes at our institution were paper-based, punctuated by three contact sessions. Therefore, teaching and learning design in this context fit into the first three levels of the model.

  
    Research Questions

  
  The research questions guided by the three-fold aim of the study were:

  	Research Question 1: What is the e-readiness of a cohort of distance education students (school principals) in a developing context?

  	Research Question 2: To what extent has the data from the contextualised instruments assisted the provider in supporting the students?

  	Research Question 3: What is the emerging impact of the support on student performance rates?



  
    Methods

  
  Research Methodology

  The researchers adopted the exploratory sequential mixed-methods research design, characterised by qualitative data collection and analysis followed by quantitative data collection and analysis. The design enabled the researchers to explore the phenomenon first and then develop a survey instrument containing the identified variables to be tested later (Creswell & Plano Clark, 2017).

  Population and Sample

  The study’s population was the first cohort (224) of school principals in the Limpopo Province, South Africa who took up the web-dependent programme – the Advanced Diploma in School Leadership and Management (ADSLM). The researchers adopted a purposive and nonprobability sampling technique. However, they adopted the total population sampling technique (TPST) purposively due to the low enrolment. While the TPST does not lend itself to statistical generalisation, the literature (Laerd Dissertation, 2012; Lammers & Badia, 2004) avers it helps researchers to avoid sample error, provides deep insight into the population, and makes possible analytic generalisations.

  Context of the Study

  Although the university’s teaching and learning was technologically advanced, the first cohort of the new web-dependent programme that participated in the study was not technically proficient; they were all school principals from rural/semi-rural areas. Rural areas describe the countryside, while semi-rural areas are not totally urban. A management decision in 2015 to make all programmes web-dependent, meant that all DE assignments were to be submitted and assessed online using the LMS called clickUP.

  Programmes comprised Blocks (1-4), each encompassing a six-month cycle, totalling two years. Therefore, in the semi-open programmes, students have the option to take their first assessment in Block 2 rather than Block 1. However, the institution expected them to finish the programme within the stipulated period, with a further extension of two Blocks to finalise their assessment. This translated into a maximum of ten assessment opportunities in five years.

  Data Collection Instruments and Process

  Qualitative

  To partly address RQ1 and fully address RQ2, in addition to the relevant institutional documents and literature, a virtual focus group discussion, comprising five participants, was initially planned for the study. This was changed to individual interviews because the participants were unavailable at the same time. Of the five guide questions, four relevant ones were reported in this study, which focused on participants’ views on the most effective way of learning, government’s policy on the use of ICT for teaching and learning, the challenges confronting the use of ICT in their studies and on their individual environments—how they overcame them—and the support structures the university had provided for them and the value that added to their study.

  Quantitative

  The quantitative data collection and process addressed RQ3. The survey contained 10 question items that covered six subdivisions: biographical information, participants’ previous experience with technology tools and applications, computer skills, internet connectivity and access, emails, and mobile phones. These were guided by the key findings and the core themes that emerged from the qualitative data. The e-readiness survey was contextualised to make it relevant to the participants. Lastly, we also gathered past examination data.

  Trustworthiness and Validity of Instruments

  To ensure the trustworthiness of the instruments, the process of the research was clearly documented so others in similar contexts could replicate it. The face validity of the survey instrument items was assessed by three student administration staff members to ensure clarity, absence of confusion, and appropriateness, while a DE expert evaluated the content's suitability, and identified misunderstandings or missing information (Tanner, 2018). Furthermore, the survey was pilot-tested on 25 DE students (11.16% of the total number of DE students available for testing) from similar contexts to those of the target group.

  Data Collection

  The one-on-one interviews were virtual and lasted approximately one hour. Participants were coded as P1, P2, P3, P4, and P5, respectively. Relevant institutional documents were also accessed from the Unit’s repository. For the quantitative data collection process, printed copies of the survey were distributed at the first contact session, held at a central location. One hundred and thirty-five (135) school principals responded to the survey.

  Data Analysis

  Qualitative

  The qualitative analysis involved thematic analysis of relevant policy and institutional documents that were repeatedly reviewed, re-examined and interpreted to gain meaning and empirical knowledge of the constructs being studied, and the transcribed interview data, from which themes and codes were developed (Frey, 2018). The five major themes that emerged from the data were validated through member checking and direct quotations from the participants.

  Quantitative

  Quantitative data analysis involved descriptive and inferential statistics. The Statistical Package for the Social Sciences (SPSS) Version 31 was used to compute the inferential statistics, and a 5% level of significance was used for all tests.

  Ethics

  The researchers obtained ethical clearance from the Faculty Ethics Committee. During data collection, the researchers adhered to all ethical guidelines regarding anonymity, voluntariness, non-harm, and confidentiality, as approved by the university.

  
    Findings

  
  The findings reported in this section were guided by the research questions and the adopted research methodology.

  Research Question 1: What is the e-readiness of a cohort of distance education students in a developing context?

  Findings from the Interviews 
  

Theme 1: The Most Effective Way of Learning

  All participants agreed that the blended mode (i.e., some face-to-face) was the most effective way to learn, compared to online learning, due to the inherent contextual challenges. According to them the government supported this with its ICT policy.
  

Theme 2: Internet Access Challenges

  Findings from the qualitative data buttress the challenges the participants faced in their context regarding internet access. For instance, P2 highlighted the challenges of “insufficient infrastructure and resources, limited access in certain places (like the rural areas) to technology and internet connectivity, and high costs associated with technology implementation”.
  

Theme 3: Overcoming the Challenges

  To overcome some of the challenges, certain participants indicated the sacrifices required to do their homework on a school computer (where available) after school hours or in going to public places to access the internet. As indicated by P4 this was possible “Because the structure of the program is in a way that allows someone who has a full-time job to manage the tasks provided”.
  

Theme 4: Computer and Cell Phone Usage

  Overall, the findings indicated that many students still lacked the necessary skills to use computers. Other findings indicated digital inequality (P2) and “a lack of teacher training and development” (P2). Lastly, though all participants indicated they had smartphones, these were mostly used for non-academic purposes, as expressed by P5: “Yes, I have a very good smartphone like other students, but our phones are tied to prestige and our status, not to academic.”
  

Theme 5: Support Structures and Value

  Regarding support, four of the five participants attested to receiving support services (technical assistance, academic advice, and counselling), access to computer labs, online learning platforms and digital libraries from the university. This was buttressed by P3 in this extract:

  
    I have found very helpful the welcome session (a two-hour orientation programme) on all aspects of the programme; the recording of online sessions (which I am able to listen to during my free time, email addresses of those to contact (who often respond), and the interactive sessions on the discussion board.
  

  Findings from the E-readiness Survey Brackets

  The findings show that most of the respondents fell into the 41-50 (51.11%) and 51-60 (47.4%) age brackets. Although recent data from the Unit shows that there is a shift towards the younger generation applying for the university’s DE programmes, this particular set was peculiar because a provincial sector education and training authority (SETA) had approached the faculty to train the principals, who were generally mid- to late-career professionals, in one of its regions.
  

Computer Skills and Access to Internet Connectivity

  Regarding the personal rating of computer skills, the data presented in Table 1 show that not all respondents had the same level of skill.

  Table 1: Personal Rating of Computer Skills by the Respondents

  [image: Table_01]

  Regarding internet connectivity, the findings showed that four of the 135 respondents (2.96%) did not have access, while 131 (97.03%) had access at diverse locations (e.g., at home, at work, via their phone, in public places and at an internet café).

  Respondents’ Type of Phone and the Functions They Employed

  Although all the students had smartphones, the findings showed the majority (131 respondents) (97%) used their phones for basic short message service (SMS), followed by “Google search” (116 respondents) (85.9%). The least-used function was to “Watch a YouTube” (47 respondents) (34.8%). These findings buttressed those from the qualitative data.

  Respondents’ Basic Computer Usage, MS Word Courses Taken and the Computer Functions They Employed

  Respondents were asked whether they had completed a basic computer-use course and a basic MS Word course, and what computer functions they employed. Their responses are depicted in Figure 1.
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Figure 1: Respondents’ basic computer usage, MS Word courses taken and smart phone functions they employed
  The findings showed that 105 respondents (77.7%) had attended a basic computer-use course, while only 90 (69.7%) had attended a basic MS Word course. Coupled with this were the basic functions for which they used their computer. Generally, apart from being able to type documents in MS Word (114 respondents) (84.4%) and save documents to a file (113 respondents) (83.7%), which can be regarded as simple tasks to those from a more advanced context, only slightly more than an average number of participants (50%) could perform other basic functions with a computer (such as web-browsing, troubleshooting and installing or downloading programmes).

  Research Question 2: To what extent has the data from the contextualised instruments assisted the provider in supporting the students?

  This RQ was concerned with how the findings assisted the Unit to prepare for the virtual orientation programme. The findings from the survey (for instance, the students’ age profile, as reflected in Table 1 revealed the type and extent of support (e.g., getting more familiar with basic computer components, how their computer skills could be improved and introducing them to the LMS) needed by the respondents, especially given their age profile. Therefore, the findings from this study guided the content of the first support session. For instance, the ICT training content was modularised and changed to pre-downloaded material. Although the Unit had planned to organise decentralised contact session centres for the first support session, all the centres were moved online due to the Covid-19 pandemic. Despite some of the challenges encountered, especially with internet connectivity and students’ initial inability to log into the LMS, which support staff assisted them with, the participants indicated that they found the training very supportive in terms of getting more familiar with basic computer technology, improving their computer skills and introducing them to the LMS. In addition, the Unit organised clickUP catchup sessions to assist students with any questions they had regarding the university’s LMS.

  The researchers also developed “How-2-guides” and uploaded them on the LMS for student use. Other forms of support were a helpline, virtual support, and email support. In addition, an arrangement was made with a local non-governmental organisation (NGO), Siyafunda, to assist students with basic digital literacy (as part of its Digital Literacy Campaign) in their environment. The Unit developed the material for this.

  Lastly, a Provincial Quality Assurance Committee (PQAC), comprising key Unit staff members and stakeholders (e.g., the sponsors), was put together in the province. Its purpose was to enable the Unit to be proactive with the challenges that could arise in the programme.

  Research Question 3: What is the emerging impact of the support on student performance rates?

  From the background provided in the Context of the Study section above, interpreting the results in this section was guided by the following:

  
    	The fact that the previous programme, compared to the current one, also had students from similar environments; however, the researchers were conscious of the fact that there might have been other factors that could have impacted the participants’ improved performance (e.g., workshops organised by the government).

    	The fact that, nonetheless, the focus of this study was on the support structures that had been put in place by the Unit (based on research) and the hybrid nature of the programme, which was, initially, for students from rural/semi-rural areas (with technological challenges).

    	The flexibility of the programme, which allowed students to defer their final assessment period to another cycle.

  

  Table 2 presents emerging trends in the impact of the support structure.

  Table 2: Emerging Trends in Student Performance

  [image: Table_02]

  In Table 2, although the year-to-year differences in pass rates appear substantial at face value (between the old and new programme), it is important to recognise that statistical significance is not determined by the absolute percentage difference alone. The sample size in each year plays a crucial role in how much confidence we can place in an observed difference. The more reliable Fisher’s exact test was used for small samples while the two proportion z tests were applied whenever all cells had sufficiently large, expected counts (≥ 5). These tests together provide a robust evaluation of whether the differences in pass rates between years represent genuine changes in student performance rather than products of differing cohort sizes or random variation.

  It should be noted that Module 2 showed no statistically significant differences across any pair of years, as all p values exceeded 0.05, indicating that fluctuations in pass rates were within the range expected by chance rather than reflecting meaningful changes over time. The statistically significant changes in pass rates across years were as follows:

  For Module 1, two comparisons showed statistically significant improvements. The comparison between 2016 and 2020 yielded a test statistic of -2.502 with a corresponding p-value of 0.012, indicating a statistically significant increase in pass rates (from 44.64% to 72.00%). Similarly, the comparison between 2017 and 2020 produced a test statistic of -2.619 and a p-value of 0.009, again demonstrating a significant upward shift in performance (from 47.56% to 72.00%).

  For Module 3, only one comparison was statistically significant between the old and the new programme: the difference between 2017 and 2021 resulted in a test statistic of -2.874 and a p-value of 0.004 (an increase from 40.03% to 67.70%).

  In Module 4, the shift from 2016 to 2021 was significant, supported by a test statistic of -2.341 and a p-value of 0.019 (an increase from 45.78% to 69.00%). An even stronger effect was observed between 2017 and 2021, with a test statistic of -3.334 and a highly significant p-value < 0.001 (an increase from 43.36% to 69.00%). The Unit is currently monitoring this trend to support the assertion with additional data.

  
    Discussion and Implications

  
  SAMR Model

  As this study focused on the first three levels of the SAMR Model (substitution, augmentation, and modification), the discussion of the findings in this section was guided by these levels.

  Substitution Level

  Although technology at the substitution level serves as a direct tool alternative, it represents no functional change (Puentedura, 2014). In relation to the researchers’ study, all learning material and other supporting documents (such as the Student Admin Booklet), which had previously been sent to students, were moved to the LMS. The advantages of this change were that the university could avoid the previous postal delivery bottlenecks experienced by students, while both parties saved money. In addition, communication that took place via clickUP, email or SMS (although the latter was previously used extensively) now fell within the substitution level of the SAMR Model. Nonetheless, as earlier asserted by scholars (Puentedura, 2014; Bicalho et al., 2023; Zulfiani, 2025), the use of technology at this level does not essentially influence pedagogy but, rather, could reflect traditional pedagogy with minimal impact on learning.

  Augmentation Level

  The augmentation level suggests that technology acted as a direct tool substitute, with functional improvement (Puentedura, 2009, 2014). In the researchers’ findings, this level impacted assessments, orientation, short contact, and support sessions, which were moved online. Assessment fell under the category of augmentation because the LMS served as a direct tool substitute for what was once paper-based and posted to students. What was a physical, face-to-face session, transitioned entirely online, utilising a feature on the LMS and Blackboard Collaborate. How-2-guides were shared with students in the form of a web link, which was not the case in the old programmes. The link was sent to students via SMS.

  Also, the short contact sessions, which were replaced with virtual sessions on Blackboard Collaborate fell under the augmentation level of the SAMR Model. A functional improvement allowed students to interact with the presenter on the LMS during the session. Examples included the commonly used discussion forum, chat box and polls. In addition, these sessions were recorded, posted on the LMS, and accessible to students anywhere, at any time. At this level, technology enhanced pedagogy by strengthening content and encouraging student engagement but indicated only minuscule advancements (Bicalho et al., 2023; Radhi & Sabri, 2021).

  Modification Level

  At the modification level, technology allows for significant task redesign (Puentedura, 2009; 2014). At the institution level, assignments were redesigned, bringing about meaningful changes in student learning, resulting in the elimination of physical barriers, increased engagement, and greater student creativity (Ayu et al., 2023; Zulfiani et al., 2025). This means that the functionality and appearance of interacting with, training, and supporting students have been revised, reflecting a higher level of technology.

  Moving the SAMR Model Debate Forward: A Suggested Preliminary Framework

  Kihoza et al. (2016, p. 108) describe the SAMR Model as an instrument for “assessing and evaluating technology practices and impacts in the classroom setting”, which can be examined at both the students’ and teachers’ levels. In this article, the researchers, in adopting the SAMR Model, moved beyond the model’s application to pedagogical content alone to support students’ overall experience. As indicated earlier, some scholars’ concerns include its failure to consider the context in which teaching and learning are situated, its unclear hierarchy and its inadequate research base (Blundell et al., 2022; Green, 2014; Hamilton et al., 2016; Nair & Chuan, 2021).

  Regarding its failure to consider context, the researchers agree with the literature on the importance of context to learning. Context encompasses both physical-geographical and institutional location, knowledge field, occurrences order, action, historical time, social affiliation and a set of personal encounters (Dohn et al., 2018). Other aspects include technology infrastructure and resources, community buy-in and support, individual and collective student needs, and teacher knowledge and support (Hamilton et al., 2016). As reflected in this study, the participants’ context went a long way toward helping the researchers chart the way forward if the programme were to succeed.

  Although accused of rigid hierarchical levels and emphasising product over process, the literature avers that the levels are not prescriptive (Drugova et al., 2021). Each one can be used based on the goal the user wants to achieve (Hilton, 2016).

  Because attention should not be based solely on technology adoption but also on learning outcomes, the literature indicates much research has been done on the impact of the SAMR Model on student learning outcomes with positive evidence of more student engagement among their peers and facilitators, as well as critical thinking, creativity, collaboration and communication (Radhi & Sabri, 2021; Zulfiani, et al. 2025).

  Lastly, although accused of lacking a research base (Green, 2014; Linderoth, 2013), the researchers of this study would like to contend that the SAMR Model is still in its infancy and has potential (Bicalho et al., 2023). As more research emerges, further systematic evidence should shed more light on its relevance.

  Based on all the above, the authors, in Figure 2, propose an adaptation of Puentedura’s model to users and researchers. In this figure, they attempt to provide answers to the earlier shortcomings that were identified by scholars: lack of context, a rigid hierarchical ladder, and a lack of research. The authors propose that context, research and processes should be regarded as formal aspects of the SAMR Model. They have also redesigned the model’s levels to remove the hierarchical structure and give its users more freedom to adapt what works for them. The broken lines in Figure 2 imply the freedom of users to move between levels, given the importance of the context in which teaching and learning are taking place, and of research to inform practice. However, this adaptation needs to be further explored and improved upon, and should not be regarded as another differing representation, as referred to by Hamilton et al. (2016).
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    Figure 2: The original and adapted SAMR Model
  
  
    Conclusion

  
  The conclusion that can be drawn from this study is that it is not enough for DE providers to adopt technologies. Context is key and, therefore, there is a need to assess the readiness of students to use them; also, with proper support, DE providers would benefit immensely from monitoring the impact of the student support structures they put in place, while building the feedback from these into practice. In addition, an emerging trend from this study shows some level of improvement in student pass rates in comparison to an earlier paper-based programme at the same level; albeit there might have been other factors for these.

  Although not new, recommendations from this study include the modularisation of the ICT training for enrolled students to simplify its content, the linking of Module 0 to the ICT training and the provision of pre-downloaded material to ease the burden of a poor internet connection, where these have not already taken place. These are all further research areas for web-dependent programmes in the developing context.

  In addition, the researchers suggest an adapted SAMR Model that is still in its embryonic stage. Although mostly applied to the adoption of technology for pedagogical content, this study looks beyond this to apply it to the overall experience of student support with serious consideration for the context. This is very important for technology-enhanced learning in under-resourced contexts. The researchers are looking forward to collaborating with scholars from similar contexts to test the suggested adapted model, leading to further research and refinement.

  Lastly, the limitations of this study are that further empirical research is needed to probe the relationship between student pass rates and the support strategies in place and their long-term impact. In addition, this study excluded the redefinition level of the SAMR Model, which the researchers hope to include at a later stage once students’ usage of technology matures to this level.
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