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The historical background in South Africa has played a significant role in creating large gaps in the integration of technology in higher education institutions. Students from historically disadvantaged communities often remain marginalised with limited opportunities for online learning. In this chapter we unpack the different contexts within the country, describe their living circumstances and how this impacts on their exposure to online learning. We provide suitable intervention strategies that can be used to demonstrate how lessons can be adapted to achieve outcomes by adapting pedagogies and e-learning tools. The basis of these proposed interventions are governed by the SAMR technology integration model, ideas around humanising pedagogies and the reflective practice of our student feedback from different contexts. 
Introduction 
In South Africa, the digital divide (Davids, 2020) has become more visible during the recent COVID-19 pandemic (Dube 2020; Myers, 2020). Even though many online learning platforms offered their online material for free in an attempt to provide flexible, accessible online learning opportunities, previously disadvantaged students remain marginalised (Paterson, 2021; UNESCO, 2020). According to Le Grange (2020) and Devakumar et al. (2020), a pandemic accelerates racism, discrimination and can become a driver of racism. This has been exposed in countries like the UK, USA and South Africa. Furthermore, socio-economic factors such as poverty and unemployment magnified inequalities among young adults, people of colour, and those without a tertiary education (Perry et al., 2021). Access to healthcare, green spaces, education and technology was limited to the more affluent groups of the population, mostly residing in urban areas (Myers, 2020).
Urban and rural contexts
The historical context of South Africa where colonialism and apartheid laws have resulted in separate societies created multiple inequalities (McGregor, 2011). For example, zoned living areas, homelands, separate education and health services existed for black, coloured and indian people (McGregor, 2011). Although the apartheid laws changed more than 27 years ago, with the new dispensation, contrasting societies still exist with many complexities within each context (Paterson, 2021). 
South Africa is highly differentiated geographically and is known for its alarming high levels of inequality (Masindi & Roux, 2020). The South African urban context is similar to other developing world cities in which basic requirements, good resources and employment opportunities are available. The suburban context is seen as the smaller towns, with lower population, limited resources and employment, accessible basic requirements and limited education opportunities. The rural contextconsists of small communities that cannot consistently access basic requirements for living such as electricity, running water and sanitation (Ellis, 2020). These areas are poverty stricken, have high unemployment rates and the community has little to no resources for effective school education. The population from these rural areas are highly disadvantaged and many still suffer the repercussions of the apartheid era. Like the rural areas, South Africa is also known for its “townships'' (Howell & Shearing, 2017; Swartz et al., 2013). Although these are mostly located near urban areas and have a high population density, basic services and communications infrastructure are irregularly supplied, and high unemployment and poverty contribute to crime. These areas are underdeveloped and racially segregated as they were previously reserved for the non-whites during apartheid. Although universities in South Africa are mainly situated in the urban and “township” areas, many of the students reside in the suburban and rural areas. For the purpose of this chapter, we will refer to the two contrasting contexts as urban (urban and suburban) and rural (rural and townships).
University landscape in South Africa
South Africa has 26 public universities (Universities South Africa, 2021) and over 30 private universities (Kamerpower, 2021). While the University of South Africa is a distance learning university with its footprint all over the country, the remaining twenty-five universities are predominantly contact universities (Universities South Africa, 2021). The geographical reach of the 25 primarily contact universities is illustrated in Figure 1. Three of these universities have equal footprints in the urban, rural and/or township spaces. 
Figure 1
Geographical reach of South African universities (Note: Information collated from UniRank (n.d.)
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Access to devices and infrastructure
All 25 of the contact universities offer some form of remote or online learning, and in some cases, following the hard lockdowns, made provision for their students to access computer labs on campus. Additionally, some universities provided some students with tablets or laptops either for free (based on certain criteria), subsidised or included in their course fees (Boikanyo, 2020; Thapeli, 2020; Vermeulen, 2020), while the National Student Financial Aid Scheme (NSFAS) pledged to deliver laptops to all their beneficiaries (Macupe, 2021). Although university websites which include the Learning Management System (LMS) were zero-rated during the COVID-19 pandemic (Gedye, 2020; South African Government, 2020), universities still provided their students with free internet access on campus or offered subsidised mobile data. Based on the accommodations and arrangements identified above, one might assume that all university students would have had access to a device either on campus or at home. Indeed, in some instances, lecturers and learning designers developed remote and online learning activities with exactly this assumption in mind. Thus, lecturers and learning designers felt they had the freedom to use applications and tools without being entirely restricted by concerns about data or bandwidth. 
However, this promising picture is far from reality. The results of Jordaan (2020) agree with a survey done by 48,981 students from 18 of the 26 public universities in South Africa, 96% of the students indicated they have access to a smart device, such as laptops, tablets or smartphones. Although students have access to devices, they prefer using laptops for their online activities. Only 50-60% of the students mentioned that they have access to a laptop while 37% of the students said that they need to make plans (borrow or buy) to make sure they have enough data to do their online activities (DHET, 2020).  Although all university lecturers and students have some access to technology while on campus, universities are very differently resourced (Gedye, 2020). This contrast between urban and rural universities is explained by Gedye (2020) who stated: 
An academic from a Gauteng university spoke about uploading video and audio files to the university’s website and using Skype and WhatsApp for teaching, while an academic from a regional university said he doesn’t think his university has the capacity for uploading and downloading content.
Not only are technology resources lacking but also food, accommodation, and transport. Students' plea for technological support is echoed by the South African Union of Students (SAUS) which reported to the Committee of Higher Education, Science and Technology that not all students are able to study online because poorer students lack the resources to access study material and activities (Mafolo, 2020).
Learning design challenges
As learning designers, we find ourselves in a challenging situation as we design content and activities based on guidelines and best practices of published research, while students often come from peripheral, marginal or liminal contexts. This is coupled with several external factors such as lack of infrastructure, connectivity, devices and technical skills which limit access to high-end data intensive technology tools. Contributing to the problem is the rapid pace of change in educational technology (Hamilton et al., 2016). As the rise and demand for online schooling (UCT Online High School, TENEO) and online tertiary education (UPOnline, WITSOnline) continues, finding e-learning tools that can be used and are suitable for all contexts remains a challenge. To bridge the gap, learning designers need to find alternative methods to deliver the same content by using innovative pedagogy combined with different e-learning tools. Current literature on learning design caters largely for the urban context with good resources. However, due to the large gap between urban and rural contexts, and the historical background in South Africa, the challenge to cater for both can be seen as more complex (Le Grange, 2020; World Bank Organization, 2020). 
This chapter aims to present alternative tools for contrasting contexts (urban vs rural) to meet the demand for education in unprecedented times where learning needs to take place in an online, blended or hybrid mode. Online learning is often used interchangeably with e-learning, virtual learning, network learning, web-based learning, mobile learning and distance learning (Muljana & Luo, 2019), because online learning encompasses a wide variety of technology tools, devices and media for educational purposes (Muljana & Luo, 2019). The fourth industrial revolution (Masindi & Roux, 2020) and the remote online teaching resulting from COVID-19 (Huma et al., 2021; Maharaj, 2021) magnified the benefits of hybrid or blended learning (Paterson, 2021). Blended learning, also referred to as hybrid learning, refers to the combination of face-to-face classes and e-learning (Picciano et al., 2014). Research has shown that blended learning has a positive effect on learning and teaching (Hung et al., 2020; Kamble et al., 2022). During the COVID-19 pandemic, more opportunities to use technology arose and necessitated a focus on how to design for technology integrated teaching and learning while considering contrasting contexts.
Accordingly, the question arises – how do we design technology integrated, student-centred online activities for urban and rural contexts? To guide us in addressing this question, we used a humanistic approach together with the SAMR model (Puentedura, 2012) to build online activities and select tools.
Rural student feedback when studying at higher education
South Africa’s Higher Education, Science and Innovation Minister, Dr Blade Nzimande, declared at the start of the COVID-19 pandemic: “No student will be left behind” (SAnews, 2020). However, students from rural areas or who are studying at rural universities have a contrary experience to that advocated for by Dr Nzimande (Alex, 2022; Landa et al., 2021; Moodley et al., 2015; Walker & Mathebula, 2019).
In a study with 274 undergraduate students from a South African rural higher education institution (HEI), students’ feedback with regards to educational technology emphasises that for students studying in rural areas, internet access and cell phone reception is an issue when they need to access online platforms or use technology from home (Alex, 2022). Although students confirmed that they do know the basics of navigating online platforms, Alex (2022) reiterates that students and staff lack technical knowledge and this impacts their use of technology, more specifically online learning, in a negative way. Alex suggests that already available or known technology needs to be used, otherwise extensive training and support for both students and lecturers are needed (2022).
Landa et al. (2021) collected data using a questionnaire completed by 15 educators and 30 students from two South African universities and found it was evident in student feedback that all students don’t have access to high-end smartphones. As a result, students are not able to access content from LMSs because their mobile device is not designed to display content in a readable and mobile friendly format. However, students have access to WhatsApp, which is why they prefer to use this messaging application as an alternative technology to the preferred university LMS (Landa et al., 2021).
In another study, researchers sampled a total of 380 second and third-year students at a rural university (Moodley et al., 2015). Students’ feedback revealed that social media platforms are technologies that students can relate to, with students believing that these technologies enhance their participation and engagement, make the learning activities more interesting and can assist in building and strengthening a sense of community (Moodley et al., 2015). Students further suggest that when technology such as LMSs are used, it needs to be accessible in all university buildings and residences. Also, sufficient computers coupled with strong internet access need to be available throughout the campus for students’ access. 
It is not only students at rural universities that experience these obstacles. Thirty students studying at three large urban universities emphasised that if lecturers want to use technology whether it is the LMS or applications during a lecture, they should not assume that all students have equal access to that technology. Students coming from poorer backgrounds might not have the necessary access to devices, data and internet access (Walker & Mathebula, 2019).
Theoretical foundations
Humanistic learning 
Born from the work of Maslow, Rogers and Erickson (Khatib et al., 2013), humanistic learning theory focuses on the student. Humanistic learning approaches to teaching and learning is a student-centred approach (Khatib et al., 2013). When participating in learning activities, students need to have the freedom to choose their learning path (Brown, 2007). Engagement needs to be encouraged so that students are inspired and motivated to learn. Students also need to evaluate themselves and not only rely on the feedback of peers and lecturers (Goldenburg & Dietrich, 2002). This humanistic, student-centred learning approach opens up opportunities to create activities that stimulate both the affective and cognitive domain (Khatib et al., 2013). 
Although the emphasis of this chapter is on the learning design and use of educational technologies in two contrasting contexts, it is also important to pay attention to humanising the learning of our students (Bartolomé, 1994). It will be foolish to replicate instructional design techniques that work in one context directly into the other (Bartolomé, 1994). In contrasting contexts, it is important to know that marginalised students learn in different ways (Huerta, 2011), and therefore questions such as those below should be engaged:
· “Who are we designing for?” 
· “What are their living circumstances?”
· “What access do they have to the internet, devices, data and electricity?” 
· “From what locations will students access the university's tools?”
· “What is their language proficiency?” 
· “How and in what ways are students digitally literate?” 
It is important to decide what culture you want to cultivate in your classes because that will influence your design, facilitation, kind of activities and technology tools to be used. In addition, learning is focused on what the students already know while at the same time respecting differences and showing care (Huerta, 2011). Humanising learning is more than learning, literacies, identities, cultural differences and participation, it also challenges the current approach to teaching (Fataar, 2016). Therefore, technology integration needs to assist in dealing with these inequalities and make provision for diversity and contrasts in personality, learning preferences and language proficiency.
The SAMR model
The SAMR model, developed by Dr Puentedura in 2012, provides a guiding framework to evaluate technology-based activities and can improve integration of these emerging technologies into everyday teaching (Hilton, 2015). As teachers and learning designers adopt technologies, it is important that they understand how the technology can be used to enhance or transform learning. This model facilitates e-learning activities and supports the transformation of learning. Cummings (2014) infers that SAMR should facilitate the selection of suitable software and modern consumer technologies that cater for staff and students and promote 21st century skills. 
Figure 2
The SAMR model (Puentedura, 2012)
We provide examples based on one topic, to demonstrate how this topic can be taught with e-learning tools at the 4 different levels of SAMR and how these learning activities are adapted for two contrasting contexts. As learning designers we are aware that in adapting activities, we need to maintain the standard and quality of the activity but also keep our students, their contextual challenges and user experience in mind. For this to happen, selecting the appropriate e-learning tools plays a pivotal role. Emphasis is placed on student engagement, sound educational principles, and the alignment of learning outcomes, assessment and activities (Biggs & Tang, 2007). Designing for urban and rural contexts is an enormous challenge since educational outcomes should be equitable. 
However, you cannot design student-centred learning activities without considering a learning and assessment taxonomy such as Bloom’s taxonomy. Created by Benjamin Bloom in the 1950s, this taxonomy has been used for years as a basis for educational achievement, being seen as a lens through which we assess different levels of learning (Krathwohl, 2002). Bloom’s taxonomy gives an indication of “gaps” in constructing learning outcomes at different cognitive levels to create assessments that will align with these outcomes. In addition, the emphasis is on moving from what you are learning (factual knowledge) progressively to the how and why (metacognitive knowledge) (Cochran & Conklin, 2007; Krathwohl, 2002).  
E-learning tools can be used at all levels of cognitive development.  The technology does not have to be complex, but the task for which the technology is used could be of a high cognitive level. It is necessary to pay attention to the learning outcome and how the technology supports the learning activity to achieve the outcome (Moodley, 2017). 
We have chosen the topic “Blood flow through the heart” to illustrate how this can be taught in two contrasting contexts at different cognitive levels (Bloom’s taxonomy) using a variety of different e-learning tools such as videos, animations, learning management systems, student response systems and interactive presentations to create technology integrated activities at different levels (SAMR). Our experience as learning designers informed our practice of how to develop content for contrasting contexts. In this chapter, we attempt to share our experience and provide solutions in terms of designing activities using different pedagogical approaches and e-learning tools to cater for students in contrasting contexts because activities can be designed for all levels of learning, but the integration of technology at different levels provides a different learning experience and is dependent largely on contextual factors. Also, we explore student feedback on their experiences of learning with e-learning tools and some of the challenges and successes that contributed to their learning journey. Taking this into consideration, we illustrate how lessons can be adapted by using different e-learning tools to cater for contrasting contexts. 
Selecting e-learning tools
True to a humanistic approach, the learning designer needs to know the contextual background of their students before designing learning activities or integrating technology for that matter. However, taking the contrasting contexts of the student into consideration, the focus should be to design technology integrated, student-centred, online activities with appropriate e-learning tools. 
Before selecting the e-learning tools, it is important to decide what needs to be taught (Blood flow through the heart) and align the pedagogical approaches and e-learning tools to the levels of the SAMR framework. Once this is done, outcomes, assessments and activities can be aligned. This can be tricky as there are several aspects to consider such as (i) designing the learning outcome; (ii) ensuring that the assessment activity is pitched at the appropriate level of Bloom's taxonomy; (iii) selecting e-learning tools that can be used in different contexts but will ensure the same learning outcome is achieved; (iv) ensuring that the tools selected enhance or transform the learning experience within the context. This is apart from the several external factors mentioned earlier that may shape the process. Incorporating the challenges and experiences described from the student feedback, we propose the following example using e-learning tools for contrasting contexts. Each level described provides an activity with an intervention strategy with possible hyperlinks and examples of e-learning tools that can be used.  For the purpose of illustrating this intervention, we provide examples of how content can be presented using different levels of Bloom’s taxonomy and at different levels of SAMR. 
Substitution
The first level of SAMR, substitution is regarded as the easiest and simplest way to integrate technology (Hockly, 2013). An activity can be classified as substitution if it was possible to do the activity without the use of technology (Hilton, 2015; Kirkland, 2014). While in this example the activities will fall under the first two levels of Blooms’ taxonomy: remember and/or understand, this does not imply that the substitution of technology can only be associated with the first two levels of Blooms’ taxonomy. 
Urban
In the urban context, students can be given a link to a YouTube video about . This would replace the explanation given by a teacher with an explanation that enhances learning through audio and visual learning stimulation (I can see the heart), drawing on humanising pedagogies, such as personalised learning experiences, multimodal learning, culturally responsive teaching, collaborative learning and inquiry-based learning. The students can then summarise what they have watched and this summary would demonstrate their ability to remember and understand the process of blood flowing through the heart. The activity can also serve as assessment of or for learning. 
Rural 
In the rural context, not all students have devices and not all lecture halls have strong stable Wi-Fi. All students cannot work online at once unless they are in hotspot areas like the computer labs. The teacher can download the video and show it to the class (I can see the heart), use labelled images that have been saved on his/her device and explain (or play a prerecorded voice note). Alternatively, he/she can create a PowerPoint with the images and voiceover, save it as an MP4 video and play it to the class. This way, students still get the audio (teacher) and visual (illustration) stimulation. The teacher can use Bluetooth or , a cross-platform, Bluetooth-based, file sharing application, to provide the learning material. The students can summarise what they have learned and would achieve the same outcome. 
Augmentation
Augmentation goes beyond the level of substitution as it involves some type of functional improvement over what could have been achieved by traditional methods (Hilton, 2015; Kirkland, 2014). In this example, the technology allows for further improvement to the task that would not be possible if the technology was not used. 
Urban 
In an urban setting, the teacher can create an interactive PowerPoint that acts as a branching scenario or include a branching scenario that can plug into the LMS. In this case, the student can click on different icons on the home screen (Figure 3) and choose their learning path, personalising the teaching approach. Each icon will take them through a different interactive activity thus enhancing the lesson by creating opportunities for choice. 
Figure 3
Illustration of a possible home screen for interactive PowerPoint
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Rural 
In the rural context, the possible limitation of technical skills, stable Wi-Fi and devices require the lesson to be adapted. The pedagogical approach of using learning stations with devices set up with different activities where students can complete the activities at each station allows freedom of choice. However, should devices and stable Wi-Fi still remain a problem, each activity can be completed by the teacher presenting the activities one at a time and using Plickers (Quiz) to engage with the students and scan their answers. Plickers is a classroom response system that allows teachers to gather real-time formative assessment data without requiring students to use digital devices. Instead, Plickers uses paper cards with unique codes printed on them to enable teachers to quickly and easily assess students' understanding of concepts by scanning the codes indicating their response (Mshayisa, 2020). Alternatively, the teacher can create learning stations and allow students to play the interactive presentation in teams. In this case, the outcomes are still achieved but the time taken to complete the activities increases.  
Modification
Modification is taking pre-existing tasks and altering them significantly so that they will not be achieved without technology (Hilton, 2015; Kirkland, 2014). The focus is on visual, audio and textual tools to share knowledge. Studies by Wang et al. (2013) and Cornelius et al. (2011) support the usefulness of technology at the modification level. Other examples of this would be when students create voice recordings (cellphone), online group discussions (Facebook, Twitter) and interactive text tools (Thinglink, Padlet, Google forms).
Urban 
In the urban context, students can create a presentation with narration of how blood flows through the heart. To do this, they can use PowerPoint or animation software such as  Powtoon to create animated videos. Powtoon is a cloud-based software application used for creating animated videos and presentations. It allows teachers to create engaging videos and presentations without the need for specialised skills or technical knowledge. This will require the students to research and evaluate images to create a “story” and then order the images so that they can add a voiceover that explains the logical flow of blood through the heart. They can then share their videos with the rest of the class on a virtual wall such as Padlet and watch or comment on their peers' videos. Padlet is a digital tool that allows teachers to create online or virtual "walls" that can be shared and collaborated on by multiple students. Padlet can be used to create a variety of visual displays, including brainstorming sessions, mind maps, infographics, and photos. This activity transforms the lesson through group cohesion, technology integration and the opportunity of choice and multiple learning styles to create a humanising pedagogical environment. 
Rural
In the rural context, a teacher can provide printed images and ask students to order images in such a way that it tells the story of how blood flows through the heart. They can then insert those images on a PowerPoint slide, use PowerPoint animations and add voiceover to the slide explaining the process of blood flow through the heart and save that PowerPoint as an MP4 video. They can then submit the presentations to the teacher who can present a few in the class, reducing the online activity and data usage. Students are limited by the images provided and by creativity. The group activity becomes a whole class discussion. They still evaluate the images provided and apply their knowledge to achieve the outcome.  Alternatively, students can take photos and use the movie function on their phone gallery or a free app such as Filmigo and create a video. They can share this with their peers via WhatsApp or Shareit.
Redefinition
Redefinition is the creation of a new task that would not be possible without the use of technology (Hilton, 2015; Kirkland, 2014). The focus is on the visualisation of narrative aspects found in texts (Puentedura, 2012; 2014). This is the hardest level to achieve in a rural context as it is dependent on the use of technology for new ways of thinking, creating, and collaborating. For example, virtual reality of historical sites, interactive simulations for complex scientific concepts and/or collaboration with peers in real-time from other parts of the world. 
Urban 
In this activity, the students will work in groups to create their own online quiz games after they have viewed the blood flow through the heart on a virtual reality app. To create the quiz, they will be using gaming software like Kahoot. They can invite other group members of the class to play their game. They will team up in groups and see the leaderboard as they progress. This quiz will require them to develop questions at varying levels of difficulty related to the flow of blood through the heart.  The lesson is transformed by including online immersion in the content, online gaming elements, collaboration, social interaction and audio, visual and textual stimulation. This diversely structured activity will resonate with different kinds of learning preferences. 
Rural 
In a rural context, the lecturer will share (Shareit) a video which they need to watch. To create the quiz game, they would need to use PowerPoint with hyperlinks in the computer labs. The students can again work in groups to create the game and then post the game on social media (WhatsApp, Facebook). The other groups can then engage and share their game answers on the social media group. The group that manages to complete the quiz in the shortest time with all correct answers will be the winners. This will reduce data usage, include technology, collaboration and social interaction and still achieve the outcome. The gaming nature is still present but approached differently ensuring audio, visual and textual stimulation. 
 Alex (2022) and Landa et al. (2021) claim that students prefer to work with applications that they know such as WhatsApp and social media tools and from which they have easy access on campus. Pedagogical approaches and e-learning tools need to be adapted to cater for a context of low technical skills and lack of devices and connectivity (Alex, 2022; Landa et al., 2021). Since students have mobile phones (Landa et al., 2021; Moodley et al., 2015), the content needs to be mobile friendly and be created to have a suitable mobile interface where they can use free applications. However, using mobile devices for education relies on reliable networks and access to low data. This issue is partially addressed since 24 (of the 25) public higher education institutions subscribe to Eduroam, a secure connection of hotspots on campuses globally ; students have access to Wi-Fi in designated areas and shared student spaces such as libraries, cafeteria, hostel and lecturing halls. Pedagogical approaches need to be adapted to supplement the less advanced technology (Alex, 2022) to create a meaningful, relevant and engaging learning experience, for example, through combining devices and apps (download a video on one device, share with others) and learning stations (setup stations where students can rotate). Careful thought, planning and evaluation of e-learning tools must be done to understand the educational value of the tool and how it can be used to support learning. It is important to note that although learning is always at the centre of an activity, this chapter focused on the level of technology integration (SAMR) and not the level of learning (Bloom’s taxonomy) because activities can be designed for all levels of learning, but the integration of technology at different levels provides a different learning experience and is dependent largely on contextual factors.  However, technology integration and humanising pedagogies can be used at all levels of Bloom's taxonomy.
Conclusion
As learning designers, we need to think creatively and innovatively to package our learning material to include freedom of choice in the learning path, multiple learning opportunities and a wide range of e-learning tools. We need to demonstrate flexibility to cater for the diversity of students. We need to think of intervention strategies to manage inequalities across contexts and within contexts taking into consideration students’ feedback. This can be done by bringing in a human touch to our design, catering for different personalities, learning preferences and language and technical proficiency. To do this, we need to use different e-learning tools for contrasting contexts to customise or personalise our learning design. Integrating technology can be done in both rural and urban contexts and at various different levels of integration as demonstrated using the SAMR model. In this example, the rural context is limited to synchronous interactions on campus and sharing technology in computer labs. However, this is not always the case and depends on the extent of network connectivity available to students. Bloom’s taxonomy provides a guideline on how activities can be designed to be more complex while keeping the technology integration simple. E-learning tools that are best suited for the context need to be used and lessons need to be adapted to suit the needs of students. As learning designers, it is our duty to ensure that no student is left behind. 
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