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ABSTRACT  
Multilingual classrooms in developing countries are often challenged by a lack of digital resources and 

technology which supports their multilingual learning process. Code-switching is a phenomenon common to 

multilingual schools where learners are taught in a language which is not their first language. In these 

environments, code-switchers frequently alternate between their first and second languages, seeking alternative 

words to clarify their understanding of the topic being studied. This paper presents a study based in South Africa, 

where mathematics learners interacted with a mobile learning system named M-Thuto, supporting learners who 

code-switch while learning and providing them with digital resources. The system consisted of summarised 

notes, class exercises and a class quiz. Through semi-structured interviews and questionnaires, data were 

gathered and analysed from 90 learners to gain perspectives on their interaction processes. The study aimed to 

establish how mobile learning can be used to support multilingual learners in under-resourced schools. The 

results of the study reflect the need for mobile learning resources that support their learning considering their 

linguistic challenges. The results also reflect the important role that mobile phones can play as alternative digital 

learning resources. 
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Introduction 
 

In many developing countries education is often provided in a learner’s second or third language, and thus learners 

sometimes struggle to appropriately interpret tasks and content, as a result of inadequate language acquisition in the 

language of learning and teaching (LOLT) (Arthur, 1996; Setati and Planas, 2012). While there has been extensive 

research into mobile learning for second language acquisition (Collins, 2005; Ballance, 2012; Wong et al., 2012) 

there is limited research that focuses on ubiquitous learning that can be used to support learning in multilingual 

environments. 

 

Language forms an important part of the learning process as the learning language not only affects the learner’s 

communication within their school but it also affects their interpretation and understanding of the learning content, 

especially in subjects such as mathematics which require proficient knowledge of the LOLT (Abedi & Lord, 2001). 

 

South Africa is a multilingual country with 11 official languages. Even though there is officially one LOLT, the 

South African government supports the use of other languages to assist the learning process in schools (DOE, 1997) 

as the majority of the country’s population are not English first language speakers. The South African education 

system is challenged by multilingual classrooms with limited learning material to support learning in these types of 

environments (Maree et al., 2006). With eleven official languages, teachers often face the challenge of teaching 

learners from multilingual backgrounds through a language that they only accurately acquire when they begin formal 

education. This often leads to continuous code-switching within classrooms. Code-switching is a phenomenon 

common in multilingual environments where a speaker always reverts to the use of two languages in a conversation. 

The reasons for alternating the languages could be as a result of an inadequate language vocabulary in their second 

language and thus the speaker will always go back to their mother tongue to seek the relevant duplicate word (du 

Plessis & Louw, 2008). This problem is not unique to South Africa and is mostly observed in learning environments 

where the LOLT differs from the learner’s home languages (Lin, 1996; Arthur, 1996; Moschkovich, 2007). 

Developing mobile learning applications that can be used in subjects such as physical sciences, mathematics, history, 

etc., to support such environments requires appropriate content which considers the user’s challenges and needs. 

 

The objective of the research project reported here was to establish potential solutions to the following research 

questions. 
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 What are the challenges associated with learning content that code-switching learners face in formal learning 

environments? 

 What are the resource needs of learners in under-resourced learning environments? 

 How can mobile learning be used to support learners who code-switch in under-resourced environments? 

 

This paper evaluates, through a case study, a proposed mathematics bilingual mobile learning application named M-

Thuto which was developed to support learners in South Africa. M-Thuto is a web-based tool which is accessible on 

a WAP enabled mobile phone, and aims to be a comprehensive learning tool consisting of the learner’s class-notes, 

interactive class exercises with suggested worked solutions, and a class quiz to test the learner’s understanding of the 

learning content. M-Thuto uses the code-switching technique of learners to present mathematics content in both the 

Setswana and English languages. The study was conducted in a predominantly Setswana speaking area, while 

English is the LOLT in the schools under study. The name M-Thuto is derived from both the English and Setswana 

language which is mobile education (thuto). The development of this application was also motivated by the shortage 

of reading and learning material in some South African high schools.  

 

The study presented in the paper was facilitated over a period of a month with learners from four different schools 

interacting with the application and subsequently giving individual feedback at the end of the study. Subsequent to 

the interactions, surveys were conducted with learners giving feedback on the learning process and the language 

support of M-Thuto on their mathematics subject. Teachers also participated in the study with the M-Thuto system 

giving them provision to monitor the learners’ interactions with the tool through the teacher’s personal access portal. 

The results of the study provide support for methods to be considered when creating a multilingual mobile learning 

environment towards a proposed multilingual mobile learning framework. 

 

 

Literature background 
 

Mobile learning 

 

Mobile learning has been defined by different researchers, with each of their definitions being influenced by their 

perspectives on the role it plays in the learning environment. Some mobile learning definitions follow a more 

technical approach which concentrates on the mobile learning platform, while other definitions focus on the 

pedagogy experience and the ubiquitous nature of the mobile learning process (Traxler, 2007). The working 

definition used in this paper will proceed from the description provided by Kukulska-Hulme et al. (2009, p. 20) that 

the process of mobile learning is affected by ubiquitous learning practices that, “cross spatial, temporal and/or 

conceptual borders and involve interactions with fixed technologies as well as mobile devices. Weaving the 

interactions with mobile technology into the fabric of pedagogical interaction that develops around them becomes the 

focus of attention.” In this paper we consider the learning language as an important part of the pedagogical 

interaction process. Mobile learning provides a learning platform across learning spaces through the contextual 

language as a learning resource in which pedagogy is delivered through the ubiquitous learning process. 

 

 

Multilingual learning content 

 

The Internet is one of the first and most widespread methods of education delivery through electronic media, with 

people accessing it on their mobile and desktop devices. Until recently, English was generally the primary language 

used to deliver online content. The use of Arabic and Chinese languages on the Internet has grown rapidly in recent 

years, and this has led to an increase in the number of indigenous language speakers using the web. The translation of 

web pages into other languages has also reflected a proportional growth in Asian, Arabic and European languages 

(Chung, 2008), and there has been a consequent increase in the number of multilingual websites. Previously there 

was an absence of African languages used in electronic media, with no options provided in the language choice 

features of any form of electronic tool (Osborn, 2006). Even though there has been progress in the use of African 

languages in electronic media, African language options still remain limited. 

 

In mobile learning empirical studies, there is evidence of the effectiveness of mobile learning applications which aim 

to support content accessibility in multiple languages across different subject areas. For example, Yoza is a mobile 

novel book application that was initiated to mitigate the lack of access to books by South African youth. The 
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application provides mobile device accessible novels which are available in both English and Xhosa (one of the 11 

official South African languages). The content of the application is viewed on a mobile phone through a Mixt 

platform which provides online access to different resources at affordable prices. The Yoza initiative has grown to 

include access to broader literature which includes short stories, novels and poetry (UNESCO, 2012). After each 

session the readers can give feedback on the story they have read. UFractions is another example of an m-learning 

tool replicated in multiple languages which is available in English, Finnish and Portuguese, and has been piloted in 

South Africa, Finland and Mozambique. UFractions is a mathematics mobile game that enables high school learners 

to learn fractions by solving some tasks on their mobile phones (Turtiainen et al., 2009; Laine, 2011). Each of these 

applications was developed for a specific context. Despite the context and language support provided by each of 

these m-learning applications, code-switching features and language adaptation elements were not utilized to fully 

support the bilingual learner.  

 

 

The proposed multilingual mobile learning content design  
 

Multilingual learning environments and the practice of code-switching  

 

Code-switching is defined as the use of more than one language in an utterance or during a conversation. The 

behaviours of code-switchers often differ between the informal and formal contexts. In formal learning 

environments, especially in formal writing, code-switching occurs less frequently compared to informal 

environments (Graedler, 1999). While other researchers view code-switching as a barrier to mastering the LOLT in 

classrooms (Pfaff, 1979), most researchers view code-switching as a unique strength that second language speakers 

of LOLT have to view and understand learning in more than one language (Arthur, 1996). In learning environments, 

code-switching is used as a scaffolding mechanism that can help learners who are not first language speakers of the 

instructional language to understand learning content in a second language (Adler, 1998; Fennema-Bloom, 2009). In 

a typical classroom where code-switching occurs, the teacher will move between the language of instruction and the 

learner’s home languages to either reinforce the learner’s understanding or to introduce new challenging topics 

(Setati, 1998; Fennema-Bloom, 2009).  

 

The effect of code-switching is often more visible in classrooms where the teacher is also not a first language speaker 

of the LOLT (Ncoko et al., 2000; Setati & Adler, 2000; Probyn, 2006; Moschkovich, 2007; Carless, 2004; Mbali & 

Douglas, 2012). In such environments both the teachers and learners always revert back to code-switching and 

attempt to recreate the content in the learner’s first language, to give a clear understanding of the learning content. 

Setati (1998) observed a classroom in South Africa to establish how code-switching occurred. In her studies she 

revealed that teachers in formal classrooms use code-switching in the following ways. 

 To reinforce a concept – this occurred when a learner would ask a question in class related to what the teacher 

had just taught using the official LOLT. The teacher would revert between the learner’s home language and the 

LOLT to give clarity to the learner’s question. 

 To explain new concepts – this occurred when a teacher was introducing a new concept in class. The teacher 

would explain the topic in the LOLT and would then explain the topic in the learner’s home language. 

 Translation – this occurred when a teacher would directly translate text from the LOLT to the learner’s home 

language. 

 

In this paper we consider Setati’s (1998) code-switching methods and use them to create learning content that can be 

used to support mathematics learners through the M-Thuto mobile learning environment. 

 

 

Case study 

 

Learners from different schools based in both urban and rural locations participated in this case study. The difference 

in locations outlined the difference in learners’ needs and challenges related to language and access to electronic 

learning resources. In the study, learners were provided with mobile phones during their mathematics classes and 

required to interact with the system and provide feedback on their interaction process. After using the system, 

learners provided feedback though interviews and questionnaires. The languages used for the M-Thuto system were 

English and Setswana, as Setswana was the common native language of the geographical location were the study 

was conducted and the English language was the language of teaching and learning in the participating schools. 
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The M-Thuto software 

 

The architecture of the application in this study is based on a client server layout. The learning content is accessible 

through any WAP enabled mobile phone. The learner’s mobile phones access the application and related content on 

the server, and an SQL database is also stored on the server. The database includes the learner’s interaction details 

and results from their quiz. The choice of this architecture was influenced by the available network and resources, 

and it was important to develop content that would be accessible even on the most basic web-enabled mobile phones. 

Each learner has their own profile keeping records of their individual interactions and performance. Basic open 

source web development languages XHTML and PHP were used to design the application interface and enable 

communication with the database during learner interaction. The learning content was developed in consultation with 

a mathematics specialist who was previously a teacher and now a head of department in the local government where 

the research occurred. Teachers and language translation specialists also participated in the content development 

process.  

 

The purpose of the application was to provide a comprehensive tool that also reduces the problem of resource 

shortage faced by some of the participating schools. The learning content was structured in a menu using the as 

follows. 

 

Class Notes – The first section of the system was a notes section, these notes were simplified teachers’ notes of the 

topic of simultaneous equations that they had covered in class. 

 

Class Exercises – The second section was a class exercise questions page that allowed learners to practice potential 

examination questions. Each question had a hidden answer that a learner could only reveal after attempting the 

question. The learners would then view the correct answer to the questions reflecting on other methods they could 

have used to answer it.  

 

Class Quiz – The third section was a class quiz which allowed learners an opportunity to test their understanding of 

the topic area. Their answers were sent to the database for teachers to keep track of. 

 

Attributes – The final section was as an acknowledgement section that acknowledged the parties that contributed to 

the development of the learning content including the translation of the content. 

 

 

The M-Thuto activity menu choice 

 

 

 
Figure 1. The learner interaction pages with M-Thuto (Jantjies and Joy, 2014) 
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Code-switching attributes 

 

The content support for code-switching of this system was based on Setati’s (1998) code-switching type principles. 

Setati mentions three ways in which code-switching is used in the classroom learning environment. These three 

approaches are adapted to the mobile learning environment to present three methods that can be used to create a 

mobile learning system to support the code-switching behaviour. 

 

Introducing content activity: When new concepts are introduced to learners, learning content is provided to learners 

in micro-paragraphs, using the LOLT and then the same content is recreated in a different language using the 

learner’s home language and presented to the learner. Appropriate navigation features are required as the learners 

will need to move between the learning pages to achieve this code-switching support. 

 

 

An example of introducing content activity in the M-Thuto system: 

 

 
(Jantjies and Joy, 2014) 

 

Reformulation: In this form of code-switching learners are provided with a rephrased wording of the same content in 

a different language. This support is provided with lines of content in different languages preceding each other. 

 

 

An example of reformulation in the M-Thuto mobile quiz: 

 

 
(Jantjies and Joy, 2014) 
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Translation: this is the direct translation of words, but is often not used in classrooms to facilitate the code-switching 

environment. This is as a result of direct translation often distorting the meaning of the content. In this paper we 

suggest an alternative means of translation by giving learners an option to view an alternative word in another 

language. A similar feature has been used by the North West University (Van Huyssteen et al., 2007) to support 

multilingual learners. This paper proposes a selection option of the word within text which enables the learner to 

view an alternative word in another language (the learners home language) giving a direct translation of the word. On 

the mobile application a learner would be given a text and select a word which they are not clear to view its 

alternative in another language instead of viewing the full paragraph in another language as presented above in the 

Introducing content activity example.  

 

 

An example of translation: 

   

 
(Jantjies and Joy, 2014) 

 

 

The research methodology 
 

A sample of 90 learners from four public schools within the North West province participated in this research. The 

schools were situated in different geographic setting with one school situated in a township, two schools located in 

rural villages and the last school in an urban area. The learners’ ages ranged between 16 and 18 years with these 

learners distributed across grades 11 and 12, which are the last two years of secondary school in the South Africa 

education system. All learners in the research process were registered for mathematics as one of their school subjects. 

In order to conform to ethical requirements, a formal request to perform research was submitted to the North West 

department of education.  

 

Mobile phones are prohibited for use in schools and a request was made to each school to allow their use for the 

research, and the learners each received a WAP enabled mobile phone for the research process. Despite this, some 

learners came with their own mobile phones and interacted with the tool through their own phones. The tool was 

accessible online with each mobile phone having airtime to access the Internet. Some lessons during the week were 

dedicated to this mobile learning process. Each individual learner chose an activity that they wanted to focus on for 

the day.  

 

Content developed for the research process was based on the topic area of simultaneous equations with topics 

ranging from grade 10 to grade 12 content. Each page of content had an interchangeable option with a choice to view 

it either in Setswana or English, allowing the learner to change their view at any time during their study. The content 

was divided into three learning areas: notes designed by teachers for daily learning, a section consisting of class 

exercise questions and answers in the form of a drilling method, and finally a section to test learners’ understanding 

of the topic through different tests. The learners spent most of their time on the class exercises as they enjoyed 

receiving real time guided alternative answers to the questions they had attempted during the interactive drill and 

answer process. 

 

Learners subsequently filled in questionnaires on their interaction process with the researchers present, allowing the 

learners an opportunity to ask for any further clarity on the questionnaires. The questionnaires allowed the 

respondents to be free in expressing their views without the feeling that they were being monitored, and mostly 

consisted of closed questions. Learners were also interviewed through semi-structured interviews, which are guided 

but are flexible in allowing the interviewer to gain more content beyond the guided question format (Cohen et al., 

2011). The research took place over a month.  
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Data were divided and discussed through the thematic analysis process which concentrates on the response of the 

participant as opposed to the manner in which they responded (Bryman, 2004). The data gathered from the 

interviews and questionnaires are discussed below, with fictitious character names to hide the participants’ identities. 

 

 

Study results 
 

Code-switching challenges 

 

This section was based on Moschkovich (2010) who explains that in order to understand a multilingual learning 

environment the researcher needs to know the linguistic background of the learners and how their bilingual nature 

affects their learning process. This section sought to establish the linguistic backgrounds of learners and how being 

bilingual affected their learning process in their mathematics class.  

 

The types of questions in the surveys included the following. 

 How many of the South African languages can you speak, read and write?  

 Do you ever have challenges in understanding content when provided with content or instructions through the 

language of learning and teaching which is English? 

 

 

Results 

 

100% of the learners were able to communicate effectively in two or more languages which included their home 

language and English which was the LOLT. From the eleven official languages, 89% of the participants could 

effectively communicate in Setswana and English. The high number of first language Setswana speakers was 

influenced by the geographic location of the study. Knowing the languages specific to a geographic location enables 

content developers to create content which considers the specific locations giving users language options familiar to 

them. When asked about their challenges in understanding the language content presented for monolingual speakers, 

a collective of 53% of participants agreed that they often incurred problems understanding content as a result of the 

language that it is presented in. As seen in figure 2, when looking further at the data, the schools reflected the 

difference in the local area use of languages. Schools located in the rural areas and townships where English was not 

commonly used for communication, had the highest number of children consenting to this challenge with 67% of 

learners in schools C and D, followed by 60% in school B. School A, located in an urban area where English was 

commonly used for communication along with Setswana, presented only 42% of learners as having this problem 

while learning. Learners from urban schools such as school A, had also often received good English foundation in 

their primary school years. From these learners, a collective of 63% of the learners stated that thus often code-

switched while learning during class.  

 

 
Figure 2. The percentage of learners who struggle to understand content 
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The role of mobile learning in an under-resourced environment  
 

As schools in low income areas would also struggle with having sufficient learning resources to support each learner, 

the questions in this section sought to establish the electronic learning resources that participating learners already 

had access to which could give them access to additional learning material. The questions also sought to establish if 

the existing digital resources made provision for their bilingual learning. Considering the low cost of mobile phones 

and high access that learners have to mobile phones this section aimed to establish the role that mobile learning could 

support the learning process in under-resourced bilingual environments.  

The types of questions in the surveys included the following. 

 Do you own a mobile phone? 

 If your answer for the previous question was no, do you have access to a computer at home? 

 Are you ever needed to use electronic devices as part of your learning (i.e., search the Internet to gather data? 

 

 

Results 

 

From the four participating schools only one school had computers available for learning within the school. All 

participating learners either owned or had access to a mobile phone at home, while there was poor ownership and 

access to computers. The responses however differed with each school location with school A in a high income area 

displaying a different array of results from learners in schools B, C, and D which were based in low income areas.  

 

When questioned about their history with electronic learning, learners from school A mentioned that they used the 

Internet to access learning resources and knew where to access further learning resources through their mobile 

phones. The teacher in school A was also very knowledgeable about external resources that learners could use to 

supplement their learning process and motivated them to use those resources but in their informal home 

environments. 

 

The learners in the low income areas (schools, B, C, and D) were completely reliant on paper based learning material 

received from their schools and could not afford learning material beyond this. Many of these learners were unaware 

of web-based or electronic and mobile learning resources and games. 

 

From the participants in all schools, 56% of learners mentioned that they were sometimes given tasks that required 

the use of technology through either online research or typing their work. However, as seen on figure 3, only 22% of 

participating learners could access a computer to perform these tasks, whereas 48% of the participating learners 

owned a mobile handset and other learners had access to them. Access to mobile phones in comparison with other 

electronic learning devices reflected the potential that mobile learning had in supporting the learning process of the 

participants. All learners had access to a mobile phone at home. Mobile learning also had a potential for providing 

more learners with access to resources as most of the participating learners did not have access to other digital 

learning resources and were at times required to use computers for doing their homework. 

 

 
Figure 3. The percentage of all participants’ access to technology 
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In schools C and D learners would at times not have enough learning material such as prescribed text books for each 

learner to use at their own convenience. This meant that learners would occasionally have to share learning material 

which they would have access to in order to obtain learning material. Having access to mobile phones, provided 

them with access to mobile Internet which served as an additional resource to accessing learning material such as 

online mobile books. 

 

 

Using mobile learning to support learners who code-switched in under-resourced 

environments 
 

The questions in this section sought to establish the learner’s previous experiences of electronic learning and their 

experiences in using the M-Thuto system. The objective of this section was to establish the applied use of content 

view principles in supporting the code-switching learners through a mobile learning system and how this system 

could support schools challenged by a lack of electronic learning resources.  

 

The types of questions in the questionnaire included the following. 

 Have you ever used a mobile application for learning? 

 If your answer for the previous question was yes, was the application a learning system or an educational game?  

 In the M-Thuto system which of these languages did you use to read the learning content? 

 Do you find the system effective in supporting the learning process? 

 What are the challenges you faced with the mobile learning process? 

 

 

Results 

 

From the participating learners, 53% of them had previous experiences of interacting with mobile education 

applications, but all of these interactions were only game based and were not directly related to their current studies. 

All of the learners with previous experience came from the urban school A, which is consistent with the results above 

that learners from schools B, C, and D had limited access and knowledge of electronic learning resources. M-thuto 

was used to support learning during lessons and thus compensating for the resources such as text books which were 

needed by each learner as the system was able to provide notes and exercises which could also be accessible through 

their books. During this study every learner thus had access to the resources at their own convenience as the system 

also gave them access to the Internet to enable them to use online mathematics resources. 

 

From the interaction process with M-Thuto, as presented in figure 4, 61% of all learners had used both English and 

Setswana to read the content of the application. 34% of the learners used only the English language to read content 

while 98% of all participants mentioned the effectiveness of the bilingual learning tool in supporting their learning 

process. Looking at this data further the schools in the rural and under-developed areas had the highest number of 

viewings in using both Setswana and English to read the content. At the end of the study the learners and teachers 

felt that the project should go beyond a pilot study as the learners found the mobile learning interaction process 

helpful towards achieving their learning objectives.  
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Figure 4. The percentage of all participants’ view of content using English and Setswana 
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School A in the urban area had the highest response percentage of learners using only English to read the content. 

School C, which is located in a rural village, had the highest number of learners viewing content in both languages. 

Not a single learner used only Setswana to view the content.  

 

Despite the code-switching nature of learners throughout the schools, the ability to read their home language was not 

common to all learners. The learners in the rural schools seemed to appreciate the language aspect more than those 

who came from the urban school. From school D, Basadi expressed the experience as “fun because we were learning 

on mobile phones and this made me look forward to learning. Reading content in both Setswana and English also 

made the process exciting because I explored my Setswana.” Even though the majority of learners in schools A and 

B used only English to view content, most of the original language views of learners in these schools had become 

less stringent after their mobile learning experience. The learners were now more focused on the look and feel of the 

learning tool and the need to expand the tool into other subjects, giving suggestions on how to make the application 

interaction more fun. From school A, Itumeleng felt, “it is nice to be able to move back and forth between the 

languages when reading the content. If one of the languages gets too difficult I can switch back to check what the 

term means in another language. I however feel that the application needs more ‘flash’ and sound.” Most of the 

learners in school A attended the ICT lessons which are offered in the school. Also from school A, Lesego said that “I 

loved the tool but I just feel that there is too much focus on mathematics, other subjects that we find difficult are 

neglected. Is it possible to use this tool for my other subjects?” In the rural schools where learners were very 

opinionated about using their home languages for learning, they took time out to read the content and learn using 

both languages. 

 

 

Discussion 
 

In the study above, we observed that some of the participating schools were still challenged by limited learning 

resources available to the learners. Even though school A (which is located in a high income urban area) was well 

resourced, the participating learners felt that ubiquitous learning resources provided further learning material which 

was effective in supporting their learning process. Learners from the remaining schools saw ubiquitous resources as a 

tool that would reduce their existing resource gap in support of their learning. Accessing further learning resources 

which they would not have to pay additional money to obtain, could enhance their learning as most of them cannot 

afford additional learning material (Legotlo et al., 2002).  

 

As some schools had a challenge of providing learners with required reading material to support learning, we found 

that M-Thuto was able to support the need for this resource role by providing them with class notes and exercises 

which could also be found in their prescribed text books. Many parents in rural and low-income communities are 

often without a job or are employed in low wage roles such as housekeeping and gardening. These parents cannot 

provide beyond their means as their income is often only enough for the family basic living costs. Further costs 

related to their children’s education or school activities become difficult to support. Propelling this situation in low 

income areas are the poor resources, limited books and teacher shortage experienced by learners especially in vital 

learning areas that require efficient resources in order for a learner to perform well (DOBE, 2011). These schools are 

often out of reach of public amenities (i.e., libraries and community computers) that can provide free learning 

resources. Considering the wide access to mobile phones in all South African communities, mobile learning emerges 

as a potential solution that could be applied to reduce the resource shortages in these communities (Vosloo & Botha, 

2009). Learners from low-income communities located far from cities also have limited knowledge of free online 

and offline resources that can support their learning process. Through access to basic technology such as mobile 

phones, learners can enhance their learning process by accessing these resources to support their learning.  

 

The South African education system is also facing challenges of language use in schools with learners coming from 

different linguistic backgrounds. Learners who participated in this research found that code-switching in their 

learning process and amongst their peers helpful in supporting them to clearly articulate themselves and understand 

tasks. M-Thuto gave them an opportunity to alternate through different ways to their home language during their 

learning process. The problem of not understanding tasks or being unable to articulate responses without code-

switching while learning seemed to be prevalent in mathematics lessons. Mathematics requires a clear understanding 

of the language that it is imparted in, as this could affect the learner’s interpretation of the task and their response to 

the task. The challenge of poor English language backgrounds and the unavailability of bilingual learning material contribute 

to the poor performances of learners in key learning areas such as mathematics (Botes & Mji, 2010; Setati, 2008).  
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The learners who had a previous experience of interacting with some form of mobile learning tool expressed that 

there was a significant absence of mobile learning content written in South African languages. There is a clear need 

to further explore the availability of mobile pedagogy delivered through various languages. Having access to 

appropriate mobile learning content available in a choice of languages can support learners in South Africa to 

enhance their learning process. 

 

 

Conclusion 
 

This paper presented a study where learners from four uniquely resourced schools interacted with mobile learning 

system named M-Thuto and presented their views on their interaction process. The research results from the case 

study, on the M-Thuto experience of the high school learners from both rural and urban school results, show that 

there are still learners who are in need of supplementary ubiquitous learning resources and materials. M-Thuto was 

able to provide them with learning notes, drill exercises and related quizzes to support their learning. Even though 

learners in urban participating schools could acquire and access supplementary learning material, having accessible 

and ubiquitous multilingual learning material assisted them to learn in their own time, in their choice of language, 

while introducing them to new methods of ubiquitous learning. Furthermore, by providing bilingual content support, 

M-Thuto gave learners the opportunity to have options in methods of viewing mobile learning content supporting 

their code-switching nature. Techniques such as content adaptation and efficient responsive memory provided 

effective design principles for developing the architecture to suit this context. 

 

In a country where the majority of the learners are bilingual, learners must be afforded the opportunity to be able to 

choose which language would aid them to understand their learning content. The future of the M-Thuto system is to 

further enhance its architecture to support code-switchers, allowing them to access a context aware learning resource. 

Through various enhancements of the system a framework will be formulated which can be used to support the 

development of mobile learning software to be used in similar multilingual learning environments.  

 

Mobile learning supporting bilingual or multilingual content needs to be further investigated to find effective ways to 

improve South African education and other under-resourced multilingual learning communities through appropriate 

and affordable technology.  
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