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    Abstract: The use of Short Messaging Service (SMS) for education has grown in recent years, drawing particular attention to supporting school-level learners, due to the Covid-19 pandemic. This renewed interest has prompted questions about how this form of educational technology could be used in the longer term. However, despite being used in many Covid-19 responses, there are few documented examples of innovative applications in this field during the pandemic, which represents a gap in the literature. As a medium for education, SMS offers potential benefits such as being cost-effective and having positive impacts on learning. In this paper, we present a case study of an educational programme rapidly implemented during the pandemic as part of the ‘Keep Kenya Learning’ initiative, to support learners remotely in terms of literacy, numeracy, and social and emotional learning topics. Through the case study, we describe the innovative process used to rapidly develop content for SMS, and draw upon usage statistics, quiz scores and user feedback to gain insights into its implementation with learners and caregivers in Kenya. The case study demonstrated that educational television content can be effectively adapted to mobile delivery. Furthermore, we present practical reflections on the development and implementation of SMS educational technology which will help inform future initiatives. These include considering timing in relation to school terms when planning a supporting intervention, and designing content in a modular way to allow flexibility for learners in navigating through courses.
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    Introduction

When the Covid-19 pandemic took hold across the globe in early 2020, school closures and suspension of in-person educational provision were one of the most consistent and widespread policy responses (Hale et al., 2021). In response to school closures, educational content and support was often made available through a combination of radio, television and online platforms, in a bid to reach as many learners as possible (Vegas, 2020). In addition to more broadcast forms of educational technology, the use of mobile phones and messaging was also adopted, in some instances, as a low-connectivity and high-ownership medium (Global Education Evidence Advisory Panel, 2022; World Bank, 2020).


In Kenya, school closures were in effect from March 16, 2020, with remote learning initiated a week later; this included educational provision through television, radio, and the internet (Ngware & Ochieng, 2020).  However, the extent to which learners could access remote learning across Kenya during the pandemic was variable. Overall, an average of 22 in every 100 children engaged with remote learning provision (Uwezo, 2020). Furthermore, there were stark differences in terms of socio-economic factors such as the type of school attended (Uwezo, 2020). Rates of access differed according to the medium involved, with television being used the most, and internet-based resources the least (Uwezo, 2020). Notably, within Kenya, there were much greater levels of mobile phone ownership compared to internet access, with 98% mobile phone penetration compared to 43% for internet (Cotter Otieno & Taddese, 2020). Furthermore, levels of access — particularly internet access — varied considerably between urban and rural areas (Cotter Otieno & Taddese, 2020). The shift to remote learning also placed parents and caregivers in a key role in supporting and facilitating their children’s learning (Osorio-Saez et al., 2021). The Uwezo survey found that on average, two in ten caregivers were not aware that their children were expected to engage with remote learning at home during the Covid-19 school closures, and that levels of parental awareness varied substantially according to different counties (Uwezo, 2020).


The Keep Kenya Learning (KKL) initiative was launched in 2020 with these contextual factors in mind, in order to “set clear expectations for parents and caregivers of what learning at home should look like and provide them with access to digital and non-digital resources to support those learning experiences” (Keep Kenya Learning, 2020, para. 4). To help achieve this goal, M-Shule became a partner in the KKL initiative. Meaning ‘mobile school’ in Kiswahili, M-Shule is an SMS-based educational platform that engages with learners and caregivers in Kenya through mobile phones in order to deliver educational content without requiring an internet connection. To date, the platform has reached approximately 20,000 households from 30 Kenyan counties, mainly to improve primary school children’s foundational learning (UNESCO Institute for Lifelong Learning, 2022).


In this research, we present a case study of the rapid development and implementation of new content as a pilot study through the M-Shule learning platform as part of KKL. While the potential of SMS to support learning in low-connectivity contexts has been highlighted in the literature, there is a substantial gap in terms of published cases of its use in practice (Jordan & Myers, 2022). Although this study is relatively small-scale, it will help to address this gap. We draw upon two main forms of data and information: first, feedback and reflections from stakeholders involved in the process; and, second, server log information about how and when learners interacted with the content.



Methods

In this research, we focused on reporting the development and implementation of a pilot initiative, developed rapidly to support learners by mobile phone in Kenya in response to the Covid-19 pandemic. While it does not adopt a full evaluative research design, it is nonetheless an example which may be useful to the broader field of learning for development, as accounts exploring the use of low-connectivity educational technology in a challenging context are few. A case study approach is appropriate here as it is reporting a unique initiative in a particular set of circumstances; while the research goal is not to generalise or evaluate, the practical experiences of developing educational technology may be transferable to other contexts (Tight, 2017).


The research here was framed as a descriptive case study, with a primary goal of describing the case as situated within its own context (Merriam, 1998; Yin, 2008). The boundary of the case was defined as the development of m-learning materials as part of the KKL initiative. Case study research is not prescriptive in its approaches to data collection; rather, multiple sources appropriate to the context are typically used (Thomas, 2021). In this instance, we drew upon documents related to the development process, usage data generated by the system, and feedback from users. A total of 632 learners were invited to use the initiative. The sample was stratified to draw upon the user base from each of the partner organisations involved. The 632 comprised 332 from KKL, 200 from M-Shule, and 100 from Ubongo. Data about their levels of use of the initiative was collected through M-Shule system usage logs. At the end, a short evaluative feedback survey was administered through a combination of SMS and telephone calls. As a descriptive case study, the ‘Results and Discussion’ section adopts a narrative form, first outlining the context and development process, before describing the implementation and information about use.  



Results and Discussion

The KKL initiative was launched in 2020 in response to the educational pressures of Covid-19 school closures in Kenya, and to help support caregivers and learners at home. The collaboration utilised the EdTech Hub’s ‘sandbox’ approach to rapid design, implementation and iteration (Boujikian et al., 2022; Rahman et al., 2021). This model involved structuring activities around ‘sprints’, during which data was collected to understand stakeholders’ perspectives in relation to an intervention (Boujikian et al., 2022; Rahman et al., 2021).


The first sprint focused on understanding the barriers and levers to engage parents and caregivers to support learning at home (Busara, 2020; Mbatha et al., 2021). The findings showed that caregivers were keen to assist their children, and that SMS could potentially be a good medium for providing support. In the second sprint, the provision of videos and SMS resources to help support caregivers and develop their digital literacy skills were shown to have a positive impact upon their self-efficacy (Kimathi et al., 2021).


Given that the findings from the sprints highlighted the importance of SMS as a familiar and accessible medium, there was a clear rationale for further examining the potential for SMS to be used as part of Keep Kenya Learning. M-Shule partnered with Ubongo in order to convert educational content from the Akili and Me television programme into SMS delivery. Akili and Me is an animated educational television programme, which is broadcast across 40 countries in Africa (Watson & McIntyre, 2020). Akili and Me is designed for younger children, with Ubongo Kids for older children. The impact on learning outcomes of the Akili and Me educational television programmes have previously been validated through a number of studies conducted in individual countries. For example, gains in terms of a range of skills including mathematics, literacy and health knowledge have been demonstrated in Tanzania (Borzekowski, 2018) and Rwanda (Borzekowski et al., 2019). Ubongo Kids has also been demonstrated to lead to learning gains in mathematics in Tanzania (Watson et al. 2021). Furthermore, watching Akili and Me and Ubongo Kids videos has also been shown to be effective in terms of social and emotional outcomes in Tanzania (Cherewick et al., 2021; Kauffman et al., 2022).


Technical development included both adapting the content from a video-based format to SMS and the development of the data dashboard to view learners’ interaction and progress with the content. Three topic areas were selected: numeracy, health and hygiene, and social and emotional learning (SEL). Each consisted of five subtopics. Content digitisation and product development were undertaken rapidly and collaboratively between the Ubongo and M-Shule team during April 2021.  SMS messages were sent to sensitise caregivers and learners ahead of implementation, with a launch at the end of April 2021. The main pilot implementation was carried out over the course of three weeks, and up to three SMS reminders were sent per week to promote engagement. 


Of the 632 learners included in the sample, 135 (21%) accessed the content and 74 (12%) studied at least one subtopic mini-lesson to completion. The number of subtopics completed per week over the course of the pilot implementation is shown in Figure 1 (note that an individual student could take the same subtopic more than once). 
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Figure 1: Number of subtopics which were completed in total per week, per topic. (Orange, numeracy; blue, health and hygiene; grey, social and emotional learning). Week 1 commenced on April 26, 2021.

The topics were presented to learners in a fixed order — first numeracy, followed by health and hygiene, and, finally, Social and Emotional Learning (SEL). The number of learners who fully progressed through the topics and subtopics is shown in Figure 2. Of those who had initially engaged with the content (135), 11 (just under 10%) completed the whole course during the implementation timeframe, with much higher levels of engagement in the first two weeks. This trend is in keeping with other similar platforms (Kizilcec & Chen, 2020). While the trend shown in Figure 2 demonstrates disengagement by most learners after four weeks, the implementation was intended to last for only a month, and the trend is consistent with findings from other studies of mobile and online learning, such as data from the use of the Shupavu291 product with learners in Kenya (Kizilcec & Chen, 2020). Although this case study focuses on a relatively small-scale implementation, if the trend were to be sustained at scale, active use by 10% of the users could still have substantial benefits. It is also notable that the longer-term data showed that some learners used the content again in October, which reflects the findings from Shupavu291 that learners may re-engage with content — after initial disengagement — when it would benefit them to do so (Chen & Kizilcec, 2020).
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Figure 2: Number of learners who progressed through the three topics and subtopics.

The average quiz scores logged showed notable differences between numeracy in comparison to health and hygiene or SEL, with higher scores observed in numeracy (Figure 3). Note that fewer learners completed health and hygiene and SEL quizzes than numeracy. This may also suggest that designing quiz questions for these topics is more challenging. 
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Figure 3: Average quiz scores and 95% confidence interval error bars per topic.

To gain further insight into the data, a user feedback survey was carried out by phone and SMS. Practical feedback concerning planning implementation was also received, which could potentially help enhance the number of learners engaging with the content in the future. This included suggestions to align the launch with a favourable time in the school term, which was particularly challenging during the post-Covid period as term dates were liable to change. Other recommendations include allocation of more resources for the onboarding process and allowing a longer implementation period for the users to learn how to navigate the platform and learn.



Conclusions

In this case study, we have reported findings and reflections from the rapid development and implementation of novel educational content intended to support learners and caregivers at home during periods of school closure in the Covid-19 pandemic in Kenya. As a case study, the study did not address specific research questions but rather its contribution lies in the reflections on design and implementation. In this concluding section, we draw together practical implications from the case which has been presented. 


First, the case demonstrates that a ‘sandbox’ approach can be used in order to develop educational content for SMS delivery on an expedited timescale. The initiative moved rapidly from initial user research during the first sprint (Busara, 2020), to full adaptation of educational content for SMS and its implementation by the third sprint in a matter of months, during challenging pandemic circumstances. Building upon the insights from the earlier ‘sprints’ in the Keep Kenya Learning initiative, the successful implementation and use confirmed that caregivers were keen to engage and that this was a viable way to reach additional learners. It should also be noted however that a proportion of learners and caregivers who were invited to take part did not engage with the content, which could have been for a number of reasons, related to the pandemic or otherwise, and the data here does not help address why. For future work, it would be helpful for follow-up work to gain further insight into the participants’ perspective, to look at reasons for not engaging in more detail and ways to mitigate this. Recent survey research in Kenya has suggested that caregivers may have concerns about risks related to the use of mobile phones for educational purposes (Watson et al., 2023), which could be addressed as part of sensitisation. From a design perspective, engagement could be enhanced by including a longer period of sensitisation and onboarding.


Second, the pilot implementation demonstrates proof of the concept that health and hygiene and social and emotional learning topics can be successfully adapted for SMS. Numeracy has been widely studied in relation to educational technology (Jordan & Myers, 2022) and specifically SMS (Angrist et al., 2020; Jordan, 2023). Literacy is also often a focus in educational technology evaluations (Jordan & Myers, 2022). However, other topics — particularly social and emotional learning — are less well studied, but may, in turn, enhance outcomes in foundational subjects (e.g., Lichand et al., 2022). While this study has shown that SEL topics can be adapted to an SMS format, the question of how to optimise quizzes for subjective topics such as SEL may be a focus for further development (see Figure 3). Recent research in other contexts has shown that integrating SEL support in mobile learning, alongside foundational subjects can enhance learning outcomes across other subjects (Lichand et al., 2024). It may be valuable for this model, of combining SEL provision with foundational subjects, to be considered and developed further when designing future interventions.


The third main finding from the case study relates to practical considerations when designing an intervention in the future. Based on the user feedback and drop in usage levels as schools reopened, transferable insights included consideration of timing in relation to school terms, length and sensitisation when planning an implementation. The time period of the intervention was relatively short, and allowing more time for sensitisation and for users to become accustomed to the new content would be a key area for design in the future. Given the patterns of engagement seen with this (Figures 1 and 2) and other SMS platforms, it would also be useful to design content in modular ways to give learners more flexibility in accessing topics they require, in their choice of order. Designing modules in a non-linear way would also be useful if learners wanted to revisit content at different times during the school year (Chen & Kizilcec, 2020). 


While the Keep Kenya Learning initiative was devised in response to the Covid-19 pandemic, and the acute effects of the Covid-19 pandemic upon access to education have now passed, the use of mobile phones to support learning in low-connectivity contexts may be used to reach learners who would benefit from extra support, or to engage caregivers in supporting their children alongside formal schooling (Global Education Evidence Advisory Panel, 2022). The use of SMS as a delivery mode has advantages in particular for low-connectivity areas of Kenya, where mobile device ownership is high (Jordan et al., 2023). Recent developments in mobile learning, such as Keep Kenya Learning, also potentially offer a greater level of preparedness and a scalable, cost-effective way to reach learners in case of future disruptions to in-person schooling, such as pandemics, strikes or environmental factors (Angrist et al., 2022). Furthermore, it reflects a broader trend in the use of educational technology being used to enhance parental engagement in addition to formal schooling (Nicolai et al., 2023).


In addition to the implications for the design of educational technology, the research also opens up areas for future research. It would be valuable to follow up on the relationship between television and mobile phone-based content (this was indicated in the feedback and relates to a gap identified by Watson and McIntyre, 2020). Current research is underway in collaboration between Ubongo and EdTech Hub to examine the use of SMS nudges and quizzes to promote engagement with educational television broadcasts at home (Katumbi et al., 2023), for example. Finally, follow-up research would be particularly useful to evaluate the impact of the content in terms of learning outcomes, both investigating the effects in terms of foundational learning gains and also the effects of including SEL topics. 
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