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ABSTRACT 

In an effort to improve the low literacy levels of Grade 1-3 students, the Total Reading Approach for Children Plus 

(TRAC+) program was implemented in 138 schools across five provinces in Cambodia from 2014-2017. This paper focuses 

on the mobile learning component, in particular the Aan Khmer (Read Khmer) literacy app, and examines the project in 

terms of the experiences of the young learners themselves. Based on mixed methods research, it reports on the results of 

literacy tests conducted in schools which made higher or lower use of the app, as well as drawing on insights derived from 

focus group interviews with students in the program and their peer tutors, individual interviews with school staff, and lesson 

observations. Despite a range of challenges, evidence emerged of some reading improvements, coupled with positive 

perceptions by students and other stakeholders. The paper concludes with recommendations about the organisation and 

pedagogical design of this mobile literacy intervention, including the value of increasing local input into such programmes 

in the Global South. 
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INTRODUCTION 

In the Global South many children receive limited literacy instruction (UNESCO, 2017; World Bank, 2018) and fail to 

acquire even basic reading skills after two to three years of schooling (Wagner, 2017, 2018). Numerous digital learning 

interventions, including mobile learning (m-learning) interventions – known sometimes as Mobile Learning for 

Development (ML4D) or Mobile(s) for Literacy (M4L) projects – have been implemented in an attempt to raise literacy 

standards, with variable success rates (Oakley & Imtinan, 2019; Pegrum, 2019). This paper examines one such initiative, 

the Total Reading Approach for Children Plus (TRAC+) program, implemented from 2014-2017 in 138 schools in five 

Cambodian provinces. With the views of educators having been reported elsewhere (Oakley et al., 2018), we focus here 

on young learners’ responses to the program, drawing on both literacy test results and focus group interviews with students 

in the program and their more advanced peer tutors, supplemented where relevant with data from interviews with school 

staff as well as lesson observations. Despite a range of challenges, evidence emerged of some reading improvements, 

coupled with positive perceptions by students and other stakeholders. The paper concludes with recommendations about 

the organisation and pedagogical design of this mobile literacy intervention, including the value of increasing local input 

into such programmes in the Global South. 

LITERATURE REVIEW 

At a minimum, literacy is taken to include listening, speaking, reading and writing. Oral language learning in early 

childhood, ideally accompanied by some exposure to written language such as through stories read aloud by parents, 

provides an important foundation for the successful acquisition of literacy skills in school (Lonigan et al., 2000; Snow et 

al., 2014; Yu & Daraganova, 2015). Building on five key areas identified by the National Literacy Panel (NICHD, 2000) 

in respect of English, Konza (2014) suggests that the ‘Big Six’ areas essential to acquiring written literacy are oral language, 

phonemic awareness, letter-sound knowledge, vocabulary, fluency, and comprehension, all of which should be covered in 

reading programs. Researchers increasingly agree on the importance of explicit instruction in these areas, of writing as a 

support for reading, and of real-world practice such as through reading books or writing texts (Reutzel et al., 2014). 

The longstanding relationship between literacy and technology has gained more salience in recent years as digital 

technologies have transformed and expanded literacy practices and as ICTs have become integral to the teaching and 

learning of language and literacy (Burnett, 2010; Erstad et al., 2020; Picton, 2019). Mobile smart devices and the 

educational apps they support have been found to offer advantages for children’s literacy learning in areas including 

phonics, spelling, vocabulary and comprehension (e.g., Chai et al., 2016; Moon et al., 2017; Oakley, 2020). Apps possess 

motivational benefits for children (Hatherly & Chapman, 2013; Merchant, 2015), perhaps most notably where gamification 

elements have been incorporated, and are accessible to diverse, differently abled cohorts of students thanks to features such 

as their touch interfaces, multimedia elements, and glossaries and other supports (Oakley et al., 2018; Pegrum, 2014). 

18



Mobile devices, ranging from basic feature phones to low-end smartphones, have been employed in numerous ML4D and 

M4L projects in the Global South with the aim of providing reading and literacy learning opportunities to under-resourced 

populations (UNESCO, 2014b), including especially disadvantaged populations such as girls and women (Zelezny-Green, 

2014, 2018). In this respect, UNESCO (2014a) has advised that: “mobile devices constitute one tool – in a repertoire of 

other tools – that can help people develop, sustain and enhance their literacy skills” (p. 18).  

Nevertheless, ML4D initiatives have not always met with the desired success due to a range of factors. Some factors apply 

in both the Global North and the Global South, though they may be more acute in the latter context; these include first-

order barriers to ICT integration, in the form of a lack of resources, infrastructure and support (Ertmer, 1999), second-order 

barriers, in the form of teacher attitudes and practices (ibid.), and even a third-order barrier, in the form of a lack of ‘design 

thinking’ by teachers (Tsai & Chai, 2012). Other factors are more particular to Southern contexts; these include a lack of 

alignment with recent research on literacy and mobile learning, and limited cultural and/or local appropriateness (Oakley 

& Imtinan, 2019; Wagner, 2018), sometimes linked to insufficient local needs analysis, input or leadership (Heeks, 2009; 

Riddell & Niño-Zarazúa, 2016; Traxler, 2018). 

THE TRAC+ PROJECT 

Post-conflict Cambodia is still recovering from the civil war and subsequent Khmer Rouge genocide that engulfed the 

country in the 1970s (Ayres, 1999, 2000; Islam et al., 2016), a period during which some three-quarters of teachers were 

killed (Clayton, 1998). Important later developments have included the launch of the Education for All: National Plan 

2003-2015 (Royal Government of Cambodia, 2003), which promoted educational access and teacher development, and the 

introduction by the Ministry of Education, Youth and Sport (MoEYS) in 2012 of a phonics approach to replace a former, 

less-than-successful whole language approach to the learning of the alpha-syllabic Khmer language (Abadzi, 2013). 

Emphasis has continued to be placed on teacher development alongside youth and adult literacy development in the 

Education Strategic Plan 2014-2018 (MoEYS, 2014) and the Education Strategic Plan 2019-2023 (MoEYS, 2019). 

Nonetheless, there remain concerns over literacy levels both among students (MoEYS, 2018) and among the wider 

population. 

It was this context that, following a global competition, World Education, Inc. (WEI) was funded by All Children Reading: 

A Grand Challenge for Development (ACR GCD) to implement an initial TRAC program in Grades 1-2 in eight primary 

schools in two Cambodian provinces, Kampong Cham and Siem Reap, from 2012-2014. Its core components were reading 

benchmarks, regular Interval Tests to identify students with reading difficulties, and a Rapid Response System (RRS) 

designed to help these students. The RRS involved literacy coaches overseeing peer tutors who provided targeted support 

to the students with the help of reading toolkits containing literacy games, and a mobile learning app, Aan Khmer. Parental 

involvement in supporting children’s learning was also encouraged. In light of indications of improved reading scores for 

students and improved instructional capacity for teachers in the TRAC pilot, it was subsequently scaled up, with WEI being 

funded by World Vision International-Cambodia (WVI-C) to implement TRAC+ in Grades 1-3 in 138 primary schools in 

five Cambodian provinces, Banteay Meanchey, Kampong Thom, Preah Vihear, Siem Reap and Takeo, from 2014-2017. 

Building on the core components of TRAC, TRAC+ went further in supplying sets of Android tablets to just over half the 

schools (73 as opposed to 65 without tablets), as well as introducing app-based Interval Tests for Grades 1-2 in the schools 

with tablets, paper-based Interval Tests for Grade 3, extracurricular study clubs for Grades 4-6, and more leadership training 

for staff. 

An evaluation of the TRAC+ project was carried out in 2017 by The University of Western Australia, co-funded by ACR 

GCD and the Digital Learning for Development (DL4D) project of the Foundation for Information Technology Education 

and Development (FIT-ED) of the Philippines. The four-person evaluation team, consisting of two Australian and two 

Cambodian researchers (with one of the latter based in Cambodia where he oversaw a team of local field researchers), 

focused predominantly on the mobile learning component of TRAC+, incorporating the Interval Test and Aan Khmer apps. 

The mixed methods research involved a survey of school directors in all 73 TRAC+ schools supplied with tablets, followed 

by a collective case study of 15 of these schools, incorporating individual semi-structured interviews with staff and parents, 

focus group interviews with students and peer tutors, and observations of students taking Interval Tests and using Aan 

Khmer. In addition, an assessment of students’ literacy was carried out in the case study schools using two standardised 

tests, with a comparison made between schools that had made higher and lower use of Aan Khmer. 

The Interval Test app (កម្ម វធិីតេស្ដ ដំណាកក់ាល) was aligned with the MoEYS curriculum, and was used as a diagnostic 

tool to assess students’ reading levels, with a focus on phonemic awareness, phonics, fluency, vocabulary and 

comprehension. The regular tests were delivered on school tablets synchronised with the literacy coach’s or teacher’s tablet 

through a wifi hotspot, and the results automatically collated. This allowed the identification of so-called ‘struggling 

students’, who were then directed to undertake additional literacy activities within the RRS. The multimedia Aan Khmer 

app (កម្ម វធិអីានខ្មម រ), one of the twin resources underpinning the RRS alongside the games toolkit, was based on the 

international MoToLi template developed by Education Technology for Development (ET4D). It consisted of 31 units, 

each with three main sections: explicit phonics instruction in new content; gamified practice exercises such as matching 

games; and a read-along mini-story reinforcing the unit content. It was often used during school break times, with one or 

two ‘struggling students’ being supervised at a time by peer tutors, who were stronger readers from Grades 4-6 who had 
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been given some training and were themselves supervised by literacy coaches. It should however be noted that in many 

schools Aan Khmer was made available to all students, not just those with reading difficulties. 

The evaluation revealed some improvement in students’ reading levels, as detailed below, alongside broad support and 

enthusiasm for TRAC+, including the m-learning component, on the part of school principals, literacy coaches, teachers, 

librarians, parents, peer tutors and students; but at the same time shortcomings were identified in a number of areas, as 

previously reported (Oakley et al., 2018; Pegrum, 2019). Infrastructural limitations included an inadequate electricity 

supply in some locations, unstable wifi connectivity which sometimes led to Interval Tests having to be restarted, and a 

restricted number of tablets (generally 14-21, depending on school size). App limitations included navigation issues, 

content issues with unfamiliar accents and presentations of sounds, and pedagogical issues, with Aan Khmer being largely 

behaviourist in nature and offering little scope for real communication, collaboration or creativity. Organisational 

limitations included the need for more extensive and more frequent staff training than was provided, especially as there 

was a lack of understanding of the differences between the Interval Test and Aan Khmer apps, and as staff struggled to 

troubleshoot technical issues (though support was available from WEI). Additionally, there was sometimes little co-

ordination and collaboration among literacy coaches, teachers, and other staff, and inadequate integration of the RRS with 

regular classroom teaching. Sustainability and scalability limitations included the fact that although the app could in 

principle be used independently on parents’ personal devices, it lacked a responsive design and was therefore not optimised 

for smartphone screens, nor was it available from online app stores, and a limited umber of parents brought their devices 

to schools to have it installed.  

The remainder of this paper focuses on the advantages and drawbacks of TRAC+ and its m-learning component in terms 

of the experiences of the young learners themselves. 

RESULTS OF LITERACY TESTS 

In mid-2017, to assess the overall reading levels of students in the 15 case study schools, and to compare the levels of 

students in schools making higher and lower use of Aan Khmer, the Early Grade Reading Assessment (EGRA) was 

administered to 514 students in Grades 1-3 (167 from Grade 1, 178 from Grade 2, and 169 from Grade 3). To compensate 

for possible limitations in the EGRA, the School-based Test About Reading (STAR) was administered on the same day as 

the EGRA to the 169 students in Grade 3. Higher use (HU) as opposed to lower use (LU) schools were considered to be 

those where students used Aan Khmer for an hour or more per week, with the HU and LU classifications initially established 

via school director reports and subsequently verified (and in some cases modified) on the basis of school-based interviews 

and observations. 

It became clear, firstly, that literacy levels were very low overall. In the EGRA Familiar Word Reading subtask, for 

example, almost 90% of Grade 1 students, almost 47% of Grade 2 students, and some 32.5% of Grade 3 students were 

unable to read a single word correctly. In the STAR Familiar Word Reading subtask, almost 6% of Grade 3 students were 

unable to correctly identify any words, though nearly 60% were able to identify 9-10 words out of 10. It should however 

be noted that the EGRA appears to have been too difficult for Grade 1 students, resulting in a floor effect; and given that 

the STAR indicated higher literacy levels than the EGRA in Grade 3, the latter may have understated students’ knowledge 

to some extent across all grades. It should also be remembered that the literacy coaches and teachers were regularly 

assessing students’ progress through the Interval Tests, which formed the basis of their opinion that TRAC+ was in fact 

effective in improving students’ reading. 

Secondly, it transpired that there were some significant differences between HU and LU schools in Grades 2 and 3. No 

significant differences were found in the mean EGRA scores of Grade 1 children when HU and LU schools were compared, 

which may have been due to the floor effect, the short time (around 8 months) during which they had used Aan Khmer, or 

a lack of adequate foundational knowledge to learn from the app. Encouragingly, though, Grade 2 and 3 students in HU 

schools had significantly better mean scores in five of the seven subtests of the EGRA: Letter Name Recognition; Familiar 

Word Reading; Non-Word Reading; Sentence Reading; and Oral Reading Fluency. Grade 3 children in HU schools also 

had significantly higher mean scores in Reading Comprehension. In the STAR, only administered in Grade 3, children in 

HU schools performed slightly better in two of the four subtests. 

In both tests, girls outperformed boys, which fits with broader international early years and elementary trends (Price-Mohr 

& Price, 2017; Reilly et al., 2019). Through multiple regression analysis, other factors apart from Aan Khmer were 

identified as having influenced the EGRA results, most notably students being allowed to take library books home, and 

students learning in multi-grade classrooms (where they may have been grouped by ability rather than age). 

RESULTS OF INTERVIEWS & OBSERVATIONS 

In early 2017, a total of 14 focus group interviews had been carried out with peer tutors, and 13 with ‘struggling students’. 

The number of participants in each interview ranged from 3-10, and the interviews lasted from 10-50 minutes. Based on 

an interview schedule originally composed in English and subsequently translated into Khmer, the interviews were 

conducted entirely in Khmer by the Cambodia-based researcher and his team of field researchers, with key passages being 

transcribed and translated back into English. In both sets of interviews, questions were asked about the frequency and 

duration of the RRS support sessions to confirm and add detail to the information supplied by school directors (whose 

survey results went beyond the 15 case study schools to cover all 73 schools with tablets). In addition, peer tutors were 
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asked about what training and support they received; how they conducted their peer tutoring; what experiences they had 

with tutoring and with Aan Khmer, including what challenges they encountered; which aspects of reading in the app their 

supervised students found easy and hard; and whether they would recommend any changes to the app. The students 

themselves were asked about how they learned to use Aan Khmer; how they made use of it; what help and support they 

received; where they used the app; what they liked and disliked about it; and whether and how it benefited their reading. 

It was found that there was considerable variation in how often students undertook RRS reading support sessions, ranging 

from once to about six times a week according to the focus groups. In the surveys, the most common estimate, shared by 

around 50% of school directors, was that children used the tablets (which contained only the Interval Test and Aan Khmer 

apps) two or three times per week. There was also considerable variation in how long the sessions lasted, and within the 

RRS, it appears that more use was made of the toolkit materials than Aan Khmer. As regards the latter, around three-

quarters of school directors indicated that the tablet sessions were 20 minutes or less, and around half that they were 15 

minutes or less, with the focus group interviews making it clear that extremely short sessions were not unusual. In part, 

this was because in many schools, the tutoring sessions were organised during break times in an attempt to avoid students 

missing regular classes. Yet this had some unfortunate consequences: not only did the children miss out on time to eat and 

play with friends, but by the time peer tutors and their students arrived and started work, the duration of the sessions was 

necessarily very limited, and moreover tutors and students were often late in returning to their regular lessons.  

Various locations were used for the RRS sessions, with the school library, which was sometimes also used for Interval 

Tests (see Figure 1), being the most common choice, followed by a classroom, and then the playground. The last of these 

entailed difficulties because of the surrounding distractions. A number of students were able to use the app independently 

outside school: some schools lent tablets to parents overnight, and 37% of directors reported that some parents – between 

one and 30, depending on the school – came to have Aan Khmer installed on their smartphones. 

          

Figures 1-3. School library set up with tablets for the Interval Test; peer tutor working with a student using toolkit resources 

and the Aan Khmer app; peer tutor guiding a student to choose correct answers in the Aan Khmer app. 

All photos by Mark Pegrum, 2017, under CC BY-SA 4.0 license. 

 

The views of the peer tutors, who effectively represented the interface between the teachers and the young learners, were 

especially revealing. These Grade 4-6 students volunteered in some cases, and in other cases were selected, to help weaker 

students from Grades 1-3. They normally supervised one or two students at a time (see Figure 2). When tutoring sessions 

occurred during break times, students were sometimes late or simply did not turn up, and it was reported that on occasion 

peer tutors had to go and look for the students, sometimes with the help of literacy coaches. 

While there may have been learning benefits for the peer tutors – both in terms of their understanding of literacy and their 

facility with digital technologies – it must be recognised that engaging weak readers is a demanding task for well-trained 

teachers, let alone for children who have only recently learned to read themselves. The peer tutors received initial training 

on their roles from literacy coaches, with an emphasis on the technology aspects (e.g., how to operate the tablets) and 

behavioural aspects (e.g., to encourage rather than punishing their supervisees), but they do not seem to have received any 

pedagogical training on how to support literacy learning. Some peer tutors indicated that they found their training limited, 

struggled with more complex activities in Aan Khmer, and found it difficult to explain these to their students. The limited 

nature of their training was confirmed in a typical comment by a literacy coach, who stated: “I did not give [the peer tutors] 

much advice or help ... After the demonstration, I asked them to play with the app and toolkits so that they could become 

familiar with them. Then, they [were] ready to go out and help younger students.” It became apparent during school 

observations that the peer tutoring sessions were largely silent, with peer tutors sometimes just telling the students the 
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correct answers and even helping them to press the right buttons (see Figure 3), undermining their supervisees’ 

opportunities to reflect and learn.  

Like other stakeholder groups, the peer tutors generally expressed positive overall opinions about TRAC+ and their 

involvement in it. Yet it is perhaps unsurprising that maintaining their motivation and involvement in the program over 

time proved somewhat problematic, in view of the time and organisational commitments needed, the lack of adequate 

preparation for their coaching roles, and a sometimes unsatisfying relationship with their supervised students. For instance, 

although peer tutors were tasked with advising students on which sections of Aan Khmer to use, they reported that the latter 

sometimes refused to heed their advice. As one peer tutor put it, summing up wider frustrations: “They just wanted to play 

any games that they liked”. 

The ‘struggling students’ broadly agreed with the assessment of other stakeholders that TRAC+ and its m-learning 

component were motivating, thanks in part to the multimedia and gaming elements, though it was not always clear to what 

extent the students were motivated to play, or to learn, or both. That said, these students stated that Aan Khmer was 

beneficial to their learning, helping to improve their reading and their classroom work in respect of sounds, consonants and 

vowels. Interestingly, as with all the staff and student groups, it was found that there was a degree of confusion about the 

distinction between the Interval Test and Aan Khmer apps, with some students claiming to prefer the former, possibly 

because it seemed more like a game with a final score. Issues with Aan Khmer were identified in areas such as the 

instructions and the difficulty of activities, with unfamiliar accents and fast reading speeds being mentioned; such issues, 

it seems, proved demotivating for some. In light of staff comments that many of these students came from low 

socioeconomic backgrounds, it should be remembered that they may have had little literacy support outside of school, with 

their parents often working away outside the community and not necessarily being able or willing to bring smart devices 

to school to have the Aan Khmer app installed, or indeed to supervise their children using it. 

CONCLUSION & RECOMMENDATIONS 

There is little doubt that TRAC+ met with a positive response from stakeholders, including the peer tutors and, perhaps 

most importantly, the ‘struggling students’ themselves. Its value was corroborated by the greater improvements in reading 

seen in schools that made higher use of the Aan Khmer app. This suggests that mobile literacy interventions have real 

potential – especially when, for younger children, playing and learning can be successfully combined – but this potential 

might conceivably be bolstered in a number of ways. While TRAC+ certainly benefited from input from Cambodia-based 

organisations and indeed the MoEYS, and was informed by the TRAC pilot, there was perhaps scope for a more extensive 

initial needs analysis and greater incorporation of local knowledge. This might have revealed the need for modifications to 

the app in terms of navigability, instructions, localised content, and pedagogy; for delaying its introduction until Grade 2; 

for more training, especially of a pedagogical nature, for peer tutors (and indeed teaching staff, as reported elsewhere; 

Oakley et al., 2018); for the upscaling of app access through responsive design and online availability; and for balancing 

the investment in digital technologies with more investment in analogue resources: toolkits and books, for example, are not 

subject to limitations relating to electricity, connectivity, and tablet set numbers, and can be more easily used by parents 

and children who lack adequate access to personal digital devices. In short, TRAC+ was a promising project that delivered, 

in part, on its promise. It is to be hoped that its successor project, TRAC III, will be able to build further on its successes. 
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