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ABSTRACT 

Research investigating the causal effect of cross-language transfer of phonological 

awareness is limited. Using a randomized control trial, this study examined the causal effect of 

cross-language transfer of phonological awareness using data from multilingual first-grade 

children from Kenya. The sample comprised of (N = 300) children whose mother tongue (L1) 

was a local ethnic dialect of Kenya (i.e., Lunyala); who also speak the dominant language 

Swahili, the East African Lingua Franca; and are learning English in school through immersion. 

They were drawn from four public schools. Children from each school were randomly assigned 

to a treatment and a comparison group. Participants in the treatment group received an eight-

week letter knowledge and phonological awareness training that entailed metalinguistic games 

and exercises in Swahili in addition to their regular classroom instruction. The program was 

delivered three times a week in 20-minute sessions to small groups (N = 3 children per group).  

The comparison group received no treatment. The children were assessed on their letter 

knowledge, phonological awareness, word reading, oral reading fluency and receptive 

vocabulary in Swahili and English. The results revealed that children in the treatment group 

showed greater improvement in Swahili skills such as letter knowledge, phonological awareness, 

and word reading ability. Importantly, these children also showed statistically significant 

improvement in English letter sound knowledge and phonological awareness, indicating cross-

language transfer. The outcomes between the two treatment conditions did not differ as function 

of vocabulary, language spoken at home, socioeconomic status or absence from school. This 

study provides causal evidence about cross-language transfer of phonological awareness. High-

quality phonological and letter knowledge training in familiar language is important for 

classroom practioners in multilingual settings. 
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CHAPTER ONE  

INTRODUCTION 

Early literacy development is a key foundation for ensuring performance competence in 

later grades. Researchers have suggested that a strong foundation in word reading is necessary 

for academic success (Adams, 1990; National Early Literacy Panel [NELP], 2008). Reading in 

the earliest stages is a multifaceted and complex effort that involves two major processes: 

learning to decipher print and comprehension of the meaning of print (Ehri, 1998). A child’s 

ability to read and spell improves as a function of the development of the essential skills required 

to read, such as phonological awareness, letter knowledge, vocabulary growth and verbal ability 

(Adams, 1990; Bryne et al., 2005; Ehri, 2005; Muter, Hulme, Snowling, & Stevenson, 2004; 

Ziegler & Goswami, 2005). Evidence also indicates that the most essential predictors of word 

reading in monolingual and bilingual children are phonological awareness and letter knowledge 

(Adams, 1990; August & Shannan, 2006; Bishop, 2003; Bus & van Ijzendoorn, 1999; Defior, 

Justicia, & Martoz, 1996; Durgunoğlu, Nagy, & Hancin-Bhatt, 1993; Gonzalez & Bajunid, 1996; 

Gonzalez, Espinel, & Rosquete, 2002; Jimenez, Garcia, & Pearson, 1996). These two skills are 

best acquired through integrated explicit instruction (National Institute of Child Health & Human 

Development [NICHD], 2000).  

Cross-sectional and longitudinal studies with bilingual children suggest that phonological 

awareness in an individual’s first or familiar language or mother tongue (L1) is significantly 

correlated with phonological awareness in the second language (L2), thus consequently 

enhancing word reading skills in both languages (August & Shanahan, 2006; Durgunoglu & 

Oney, 1999; Kuo & Anderson, 2010; Leafstet & Gerber, 2005; Verhoeven, 2007). A similar 

observation was drawn by Liow, Kenneth, and Poon (1998) who examined phonological 
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awareness in multilingual students who had varying levels of proficiency in the Bahasa 

Indonesian, Chinese, and English languages. Findings indicate that students who had high levels 

of phonological awareness in L1 Bahasa Indonesian language also exhibited high levels of 

phonological awareness in Chinese (L2) and English as a third language. 

Even though evidence from correlation studies suggests cross-language transfer of 

phonological awareness and word reading from L1 to L2, there is a dearth of evidence regarding 

the cause-effect relation of cross-language transfer of phonological awareness in bilingual or 

multilingual children. It is important to examine the causality of cross-language transfer of 

phonological awareness in multilingual children in order to understand the role of the dominant 

language in L2 literacy development. The present study contributes to this gap in the literature by 

utilizing data collected on language and literacy from multilingual first grade children in Kenya 

and implemented using a randomized control trial. 

Present Study 

  The first goal of the study was to establish the cause-effect of cross-language transfer of 

phonological awareness, using data from Swahili to English in multilingual children in a 

randomized control trial. Specifically considered were children whose L1 is a local ethnic dialect 

used in Kenya—Lunyala—and those who speak the dominant language—Swahili—the East 

African Lingua Franca, and those who are learning English in school through immersion.  

Secondly, the study explored the effect of phonological awareness and letter knowledge training 

in Swahili on Swahili language and literacy skills in multilingual children. The interdependent 

hypothesis purports that L1 and L2 academic proficiencies are developmentally interdependent 

(Cummings, 1984, 2000). However, causal evidence on this hypothesis has been limited. Lastly, 

the study examined whether phonological awareness and letter knowledge training in Swahili 
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differs as a function of student factors such as vocabulary, socioeconomic status, language 

spoken at home or absence from school. Findings from this study add to the literature by 

providing insights into the causal-effect relation of cross-language transfer of phonological 

awareness for multilingual children. The findings will be instrumental for educators in 

multilingual contexts as they will have policy implications for literacy instruction. 
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CHAPTER TWO 

LITERATURE REVIEW 

Phonological Awareness in Reading 

 Phonological awareness is a metalinguistic skill which is characterized as the ability to 

recognize, identify, and manipulate sounds in spoken words at various levels such as words, 

syllables, and phonemes (Goswami & Ziegler, 2005). Learners with high levels of phonological 

awareness exhibit the following characteristics: the ability to segment the constituents of a 

syllable up to the smallest unit of sound—the phoneme—and the manipulation of phonemes to 

regenerate novel words and pseudo words (Adams, 1990; Goswami, 2000). The developmental 

progression of phonological awareness in children is from larger units to the smallest unit (i.e., 

syllables to phonemes; Adams, 1990; Goswami, 2002; NICHD, 2000). 

 Phonological awareness has been recognized as one of the best predictors of word reading 

(Adams, 1990; Goswami & Zielger, 2005; Kim, 2007; Lundberg, 1991; NICHD, 2000; 

Stanovich, 1991; Torgersen et al., 1999). Phonological awareness explains individual differences 

in children’s word reading and spelling which consequently influence discourse-level literacy 

skills (Bradley & Bryant, 1985; Bryant & Bradley, 1983; Gillon, 2005; NICHD, 2000; Goswami 

& Ziegler, 2005). Therefore, poor development of phonological awareness is the most common 

source of early reading difficulties (Adams, 1990; Stanovich, 2000; Wagner & Torgersen, 1987).  

Phonological awareness is best acquired through explicit instruction (Cunningham, 1990; 

Ehri & Roberts, 2006; Foorman & Torgesen, 2001; Goswami, 2000; National Reading Panel 

[NRP], 2000; NICHD, 2000). Researchers have consistently affirmed that explicit instruction 

enables children to recognize phonemes (Adams, 2001; Ball & Blachman, 1991; What Works 

Clearing House [WWCH], 2007). Correspondingly, the National Reading Panel has 
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recommended that phonemic awareness should be explicitly taught to children to enhance their 

ability to manipulate sounds and decode written texts (NICHD, 2000). Researchers have further 

suggested that phonological awareness instruction is most effective when instruction is 

integrated with letter knowledge (Hatcher & Hulme, 2004; Lane, Pullen, & Hudson, 2004; 

NICHD, 2000). Moreover, explicit phonological awareness instruction is beneficial to all 

learners, although learners with very low levels of reading skills benefit the most from this 

specialized form of instruction (Fielding-Barnsely, 1997; Lane, Pullen, Eisele, & Jordan, 2002; 

McGuinness, McGuiness, & Donoue, 1995).  

Transfer of Phonological Awareness 

 Cross-linguistic transfer is defined as the ability to access and use the linguistic resources of 

an individual’s L1 while learning an L2 (Leafstedt & Gerber, 2005). Phonological awareness is 

considered to be a cross-linguistic cognitive skill (Leafstedt & Gerber, 2005; Luk, 2003; Luk & 

Bialystok, 2008). Phonological awareness is attributed to shared or overlapping features between 

L1 and L2 (Anthony, et al., 2009; Bialystok, Luk, & Kwan, 2005; Cisero & Royer, 1995; Gillon, 

2005; Kim, 2009). Correlation studies suggest that L1 phonological awareness is interrelated 

with L2 phonological awareness and word reading (Anthony et al., 2009; Durgunoglu et al., 

1993; Leafstedt & Gerber, 2005). However, very few research studies have been conducted to 

date to demonstrate causal evidence of cross-language transfer of phonological awareness in 

multilingual children.  

The developmental interdependence hypothesis (Cummins, 1984) is typically used to 

describe the role of L1 phonological awareness on L2 phonological awareness and word reading. 

According to this theory, human languages are comprised of distinct surface features that have 

common underlying proficiencies which can be attained through instruction in one of the 
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languages. Building on this, underlying proficiency implies that L1 and L2 reading skills are 

manifestations of a singular principal (Cummins, 1979). The interdependent hypothesis purports 

that the level of competence in L2 is partly attributed to the competence the children had attained 

in L1 by the time the L2 is introduced (Cummins, 1979, 1984, 2000). Thus, instruction in L1 is 

essential in promoting the level of L1 competence a child has developed prior to schooling. 

Transfer of L1 proficiency to L2 is a consequence of adequate exposure to L2 and an 

individual’s motivation to learn L2. Therefore, transfer of language proficiency from L1 to L2 is 

a reflection of cognitive attributes, academic abilities and linguistic similarities between the 

languages (Cummins, 2000). Supporting this hypothesis is correlational evidence between L1 

and L2 phonological awareness across languages (see Branum-Martin, Garnaat, & Tao, 2015; 

Branum-Martin, Tao, Garnaat, Bunta, & Francis, 2012; Melby-Lervag & Lervag, 2011 for 

reviews). 

 Despite the converging correlation evidence of cross-language transfer of phonological 

awareness, little is known about the causal effect of cross-language transfer of phonological 

awareness. Unequivocally, studies reported in the meta-analysis show similar patterns of 

moderate to high correlations between L1 and L2 phonological awareness across languages. In 

contrast, the relation between phonological awareness and word reading measures was 

inconsistent across language pairs: English-Korean; English-Mandarin and English-Cantonese. 

Moderate and significant correlations were reported between alphabetic languages (English and 

Spanish), whereas weak or negative correlations were apparent between English and Chinese 

(Bialystok et al., 2005; Luk, 2003; Luk & Bialystok, 2008; Wang, Park, & Lee, 2006; Wang, 

Yang, & Cheng, 2009). These findings imply that L1 phonological awareness influenced L2 

word reading in languages with similar orthographic script while such a pattern was not 
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detectable in languages with different orthographic scripts as depicted through weak or negative 

correlations.  

Relatively few studies have sought to establish the causality of cross-language transfer of 

phonological awareness and its impact on word reading. Using a randomized control trial with 

two treatment groups and a control group, Piper, Zuilkowski, and Ong’ele (2016) examined the 

cause effect relations of L1 intervention on L1 literacy outcomes in multilingual first and second 

grade children from two rural counties in Kenya. The first treatment group received literacy 

instruction in English and Swahili only while the second treatment group were provided literacy 

instruction in English, Swahili and mother tongue. Instruction focused on phonemic awareness, 

alphabetic principle, vocabulary, fluency, comprehension and writing in English and Swahili 

provided in scripted lessons. The control group did not receive intervention in addition to the 

business as usual look and say instruction. The findings revealed that literacy intervention with 

mother tongue had a greater impact on L1 oral reading fluency and reading comprehension. The 

study found evidence of cross-language transfer of decoding skills as children who were taught 

literacy in English and Swahili could also decode in mother tongue. Although this study has 

demonstrated that L1 instruction is beneficial, it does not explore in depth the causal-effect 

relation of cross-language transfer of phonological awareness, as they did not measure 

phonological awareness in L1 and L2; therefore, they did not compare L1 and L2 phonological 

awareness among participants in the three conditions. The present study was conducted to add to 

this gap and to extend findings from previous correlation studies on transfer of L1 literacy skills 

to L2. 
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Vocabulary 

 Studies have reported that phonological awareness develops in connection with vocabulary 

growth (Gathercole & Baddeley, 1989; Metsala, 1999). The lexical restructuring model (LRM) 

purports that growth in vocabulary enhances the development of phonological awareness through 

phonological restructuring of the lexicon (Metsala & Walley, 1998). According to the LRM 

model, as spoken word vocabulary increases, children gain the ability to explicitly segment 

words to the smallest units of meaning (phonemes) because children continuously engage in the 

act of distinguishing words that have been previously stored in memory from new words for 

meaningful and successful recognition. Thus through this oral language experience, the phoneme 

and phoneme awareness emerge with vocabulary growth. Data from correlational studies showed 

that poor L1 receptive vocabulary did not result in cross-language transfer of phonological 

awareness (Atwill, Blanchard, Gorin, & Burstein, 2007; Atwill, Blanchard, Christie, Gorin, & 

Garcia, 2010). For instance, Atwill et al. (2010) reported that children who had an average L1 

Spanish receptive vocabulary exhibited statistically significant positive cross-language 

correlations in English and Spanish initial sound fluency r =.45, and phoneme segmentation 

fluency r = .57.  In contrast, children who had below average L1 receptive vocabulary group did 

not have statistically significant cross-language correlation with initial sound fluency r = .26 and 

phoneme segmentation fluency r =. 30. Similarly, Anthony et al. (2009) reported a positive 

correlation between Spanish L1 receptive vocabulary and English phonological awareness in 

Spanish-English bilingual children r = .35 at time one and r =.46 at time two. If vocabulary is a 

source of L1 phonological awareness, L1 vocabulary might have a differential effect on L2 

phonological awareness. San Fransisco, Carlo, August, and Snow (2006) reported that L1 

vocabulary knowledge can facilitate L2 phonological awareness. However, this is possible only 
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if L1 proficiency is well developed as stipulated by Cummins’ threshold hypothesis (Cummins, 

1979).     

Effects of Phonological Awareness Training on Reading 

 Previous research has demonstrated that training in phonological awareness in typically 

developing children, those at risk of reading difficulties, and children with disabilities resulted in 

significant gains in phonological and word reading abilities, as exhibited through significant 

improvements in post-test assessment of phonological awareness and word reading tasks, 

spelling ability, reading comprehension and mastery of the alphabetic principle over time (Bode 

& Content, 2011; Bowyer-Crane et al., 2008; Boyer & Ehri, 2011; Brooker et al., 2010; Chen, 

2014; Lundberg, Frost, & Peterson, 1988; Hatcher, Hulme, & Ellis, 1994; O’Conner, Jenkins, 

Leicester, & Slocum, 1993; Piper, Zuilkowski, & Mugenda, 2014; Piper et a1., 2016; Pokorni, 

Worthington, & Jamison, 2004; Shapiro & Solity, 2008; Torgersen, Morgan, & Davis, 1992). 

Empirical evidence further showed that the short- and long-term effects of phonological 

awareness training on phonological awareness and on reading were highly retentive in children 

with very low phonological skills (Ball & Blachman, 1991; Brennan & Ireson, 1997; Bryne & 

Fielding-Barnsely, 1993; Bode & Content, 2011; Bus & Van Ijzendoorn, 1999; Hatcher et al., 

2006; Kozminsky & Kozminsky, 1995; Lundberg, Frost, & Petersen, 1988; Lundberg, Larsman, 

& Strid, 2012; O’Connor, Jenkins, & Slocum, 1995).   

Phonological Awareness Training with Letter Knowledge in Reading  

 Research shows that phonological awareness training is more effective when phonemic 

awareness and letter knowledge are integrated in instruction (Bryant & Bradley, 1985; Ehri et al., 

2001; NICHD, 2000). Letter knowledge enhances children’s ability to make connections 

between visual symbols and their phonetic representations and therefore facilitates development 
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of the alphabetic principle and phonological awareness (Foulin, 2005; Kim, 2009; McBride-

Chang, 1999; Treiman & Kessler, 2005). The relationship between letter knowledge and 

phonological awareness is reciprocal (Barron, 1998; Burgess & Lonigan, 1998; Foy & Mann, 

2006; Perfetti, Beck, Bell, & Hughes, 1987). Therefore, teaching children how to manipulate 

phonemes using letters produced better outcomes than instruction without letters as it enhanced 

word reading and spelling ability (Ball & Blachman, 1991; Boyer & Ehri, 2011; Cardoso-

Martins, Mesquita, & Ehri, 2011; Bus & Van Ijzendoorn, 1999; Hatcher et al., 2006; NICHD, 

2000; O’Connor et al., 1993). 

Differential Effects of Socioeconomic Status on Reading 

While the evidence for a causal relationship between phonological awareness and letter 

knowledge on word reading is direct, previous studies suggest that low social economic status 

(SES) is an antecedent for poor educational attainment and consequently less advanced reading 

because a strong relationship exists between SES, phonological awareness and letter knowledge 

which mediates the relationship between SES and reading (Alexander & Entwisle, 1988; Bowey, 

1995; Bradley & Corwyn, 2002; Dickson & Snow, 1987; Hart & Risely, 1995; Hetch, Burgess, 

Torgesen, Wagner, & Rashotte, 2000; Lonigan, 2004; Lonigan, Burgess, Anthony, & Baker, 

1998; Ready, 2010). Empirical evidence has indicated socioeconomic differences are linked to 

the levels of letter knowledge and phonological processing skills in children (Bowey, 1995; 

Lonigan et al., 1998; Raz & Bryant, 1990).  

  According to research reports, many children in developing countries like Kenya are 

exposed to the risk factor of poverty—particularly those who live in rural areas—and they have 

been reported to have low reading outcomes (Belamy, 2004; Dubeck, Jukes, & Okello, 2012; 

Grantham-McGregor et al., 2007; Lewin, Wasanga, Wanderi, & Somerset, 2011; Uwezo, 2011; 
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2012). Descriptive studies in the context of Kenya also suggest there is a link between SES and 

reading achievement (Dubeck et al., 2012; Nzomo, Kariuki, & Guantai, 2000). Research has 

further demonstrated that high-quality, teacher-directed intentional interventions enhance the 

phonological awareness and letter knowledge ability of children from disadvantaged low SES 

backgrounds (Connor et al., 2009; Ehri et al., 2001; Lonigan, 2004; Lunderberg, Larsman, & 

Strid, 2010; Nancolis, Lawrie, & Dodd, 2005; Whitehurst & Lonigan, 1998). These studies have 

largely been conducted in Western contexts and the dynamics of SES are quite different from 

low-resource developing countries. Relatively few studies have examined the mitigating effects 

of high-quality literacy instruction in these contexts. Piper, Jepkemei, and Kubukho (2015) 

conducted a randomized control trial. They examined the effects of the Primary Math & Reading 

(PRIMR) literacy and numeracy enhancement intervention on the literacy outcomes of poor 

children. The results revealed that the PRIMR intervention did enhance the learning outcomes 

for poor children and outweighed the negative effects of poverty. Even though the study 

demonstrated that high-quality literacy intervention was beneficial for poor children, it does not 

provide evidence for the differential effects of SES. 

Differential Effects of Absence from School 

Previous research has documented that absence from school in many students is a 

consequence of low parental expectations, health-related issues, and residential mobility; this 

explains the evident social class differences in cognitive development in young children, all these 

aspects linked to low SES (Battin-Pearson et al., 2000; Bloom, Dey, & Freeman, 2006; Brooks-

Gunn, & Duncan, 1997; Dubeck et al., 2012; Epstein & Sheldon, 2002; Haverman & Wolf, 

1995; Ready, 2010). Uwezo (2012) reported that many Kenyan schools experience the challenge 

of absenteeism with lower primary children being more likely to miss school than upper primary 
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counterparts. However, this moderator relationship has not been explored using experimental 

studies.  

 Despite the disadvantage that children from low SES have in terms of irregular school 

attendance, studies have shown that high-quality formal schooling has had a positive and strong 

impact on these children’s academic development and that they benefitted more than their 

socially advantaged peers (Alexander, Entlewisle, & Oslon, 2001; Burkam, Ready, Lee, & 

LoGerfo, 2004; Ngwaru, 2013). However, the risk of poor learning outcomes is still higher for 

learners with chronic absenteeism (Allensworth & Easton, 2007; Ehrlich, Gwynne, Allensworth, 

& Fatani, 2016).  

Differential Effects of Language Spoken at Home on Reading  

Research broadly supports the importance of literacy instruction in a bilingual child’s 

native language as it enhances early literacy learning outcomes (August & Shanahan, 2006; 

Dubeck et al., 2012; Nzomo, Kariuki, & Guantai, 2000; Piper & Miksic, 2011; Piper et al., 2016; 

San Fransisco, Mo, Carlo, August, & Snow, 2006; United Nations, Educational Scientific, 

Cultural Organization [UNESCO], 2005, 2011; Yohannes, 2009). It is important for children to 

receive instruction in a language in which they are fluent because through the use of their mother 

tongue learners can participate and interact significantly in learning activities (Gacheche, 2010; 

Linehan, 2005). Instruction in the mother tongue that emphasizes specific foundational literacy 

components was beneficial to reading in subsequent languages (August & Shanahan, 2006; 

Leadstedt & Gerber, 2005; Vaughn, Linan-Thompson, Mathes et al., 2006 a). This is in line with 

the interdependent hypothesis that asserts that literacy skills transfer to a second language once a 

minimum threshold is attained in L1 (Cummins, 1979).  
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Consistently, Vaughn, Cirino, Linan-Thompson et al. (2006) have explored the effects of 

two comprehensive literacy programs—one in English and another in Spanish—among 

Spanish/English bilingual at-risk first grade children using a randomized control experiment in 

the US setting. In this study, participants were sampled based on their language of instruction—

the English or Spanish core reading program—and then they were randomly assigned into a 

treatment or untreated comparison group; English study treatment N = 43 comparison N = 48; 

Spanish study treatment N = 35 comparison N = 45. In both studies the training procedures were 

50 minutes daily in small groups of three to five students that emphasized phonemic awareness, 

letter knowledge, word recognition, text reading fluency, comprehension strategies, spelling and 

vocabulary. Literacy outcomes in the training measures were examined at the pretest and posttest 

levels. The findings revealed that learners made significant gains in learning outcomes consistent 

with the language of instruction, although the impact of training on overall literacy skills was 

greater in Spanish than in English. In addition, they also found evidence for cross-transfer in 

letter sound identification and phonological awareness from Spanish to English in children that 

received intervention in Spanish L1. In Kenya, using a randomized control procedure, Piper et al. 

(2016) assigned participants into two treatment conditions, one received English, Swahili and 

mother tongue literacy instruction while the second treatment received literacy instruction in 

Swahili and English and the control group continued with the usual look-and-say method. 

Intervention was provided to the whole class focusing on core reading components: phonemic 

awareness, alphabetic principle, vocabulary, fluency and comprehension. Similarly, they 

reported that mother tongue instruction had a greater impact on L1 reading fluency and 

comprehension. Nonetheless, this study did not examine cross-language transfer of the literacy 

skills across languages. Thus there is need to further examine cross-language transfer of literacy 
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skills by comparing reading ability across languages. Moreover, researchers also argued that 

high-quality literacy instruction in a non-mother tongue can also be successful (August & 

Shanahan, 2009; Chiappe, Seigel, & Wade-Woolley, 2002).  

Early Literacy Practices in Kenya 

  Kenya is a multi-ethnic society where sixty-nine languages are spoken (Ethnologue, 2011). 

On average, a Kenyan child speaks at least three languages: a mother tongue which is the 

language used in the home with parents and caregivers, a dominant language which is widely 

used in the community (Swahili), and English as a third/fourth language (English) (Nyaga & 

Anthonissen, 2012; Orenjwo, 2012; UWEZO, 2011). Swahili is ranked as the 7th most widely 

spoken language in the world, with approximately 45 million people who use it as their first 

language and 100 million as a second language (Commerayas & Inyega, 2007).  

Instructional Context 

 Formal literacy instruction in Kenya begins when children are enrolled in primary school 

where they should be taught to read and write. The language of instruction (LOI) policy in 

Kenya mandates that instruction from first through third grades must be in a child’s catchment 

area language (Muthwii, 2004). However, studies reported that the LOI varies within Kenyan 

provinces by urbanicity, and contrary to the stipulation of the LOI policy, English was reported 

to be the more prevalent language of instruction in Kenya in grades 1-3, although learners have 

very limited language proficiency in English (Dubeck et al., 2012; Piper & Miksic, 2011; Trudell 

& Piper, 2014). In January 2015, the Kenyan Ministry of Education Science and Technology 

through the Research Triangle Institute (RTI) launched the USAID Tusome Early Grade Reading 

activity on a national scale for 1st and 2nd grade classes (RTI International, 2015). In the 

TUSOME program, there were whole-class learning activities every day in the 1st and 2nd grades 
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which included: phonemic awareness, alphabetic principle, vocabulary, fluency, comprehension 

and writing.  

Characteristics of Swahili Language and Writing System 

Swahili is a Bantu language that has letters representing phonemes. All letter names in 

Swahili—for example n, p, s, k, sh—are represented in a consistent manner with the letter sound 

articulated first followed by the phoneme /a/ in the final position (Mutonyi, 2000). Swahili has 

28 consonants of which 20 are regular phonemes, eight digraph consonants and 10 vowels. 

(Mutonyi, 2000). The syllable is a salient phonological unit (Mutonyi, 2000; Polome, 1967) and 

the syllable boundaries are very clear cut as well as easily predictable. Each vowel is a syllable 

depending on the phonological context of a word. Syllable division occurs at three positions: 

between two vowels, between a vowel and a syllabic nasal, and between a vowel and the 

following consonant. For example, “mamba” crocodile in Swahili has two syllables; ma and 

mba. The syllable structure for Swahili is V, CV, and CCV (in pre-nasalized consonants) or 

CCVC (non-Bantu loan words) (Polome, 1967).   

Research Design and Research Questions 

The current study utilized a randomized control trial to establish the causality of cross-

language transfer of phonological awareness and the effect of phonological awareness and letter 

knowledge training in Swahili on Swahili and English literacy skills in multilingual first grade 

children in Kenya.  

The specific research questions are: 

1. How does phonological awareness and letter knowledge training in Swahili affect Swahili 

phonological awareness and word reading in multilingual first grade children in Kenya? 
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2. How does phonological awareness and letter knowledge training in Swahili affect English 

phonological awareness and word reading in multilingual first grade children in Kenya?  

3.  Does phonological awareness and letter knowledge training in Swahili differ as a function 

of student factors such as vocabulary, socioeconomic status, language spoken at home or 

absence from school in Kenya? 

Hypothesis and Implications 

 For the first research question, I hypothesized that phonological awareness and letter 

knowledge training in Swahili will result in improved phonological awareness and word reading 

abilities in Swahili. Literacy training in Swahili or a child’s mother tongue was found to improve 

multilingual children’s word reading ability (Piper et al., 2015; Piper et al., 2016). My hypothesis 

for the second research question was that phonological awareness in Swahili will transfer to 

English phonological awareness and will consequently enhance word reading in English for 

multilingual children. Evidence from correlation and experimental studies suggests that high 

levels of phonological awareness in L1 is related to enhanced L2 word reading in bilingual 

children (Bialystok et al., 2009; Branum-Martin et al., 2015; Vaughn et al., 2006; Piper et al., 

2016). Thirdly, it is hypothesized that phonological awareness and letter knowledge training will 

not differ as a function of student factors like vocabulary, SES, language spoken at home, or 

absence. Previous studies have shown that high-quality teacher-directed foundational literacy 

instruction mitigates the effects of SES and absence from school (Connor et al., 2001; 

Lunderberg et al., 2012). In addition, literacy instruction in a familiar language enhances 

acquisition of early literacy skills which consequently transfers to subsequent languages (August 

& Shanahan, 2009; Vaughn et al., 2006). Lastly, L1 vocabulary has an indirect effect in L2 

phonological awareness (Atwill et al., 2010). 
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CHAPTER THREE 

METHODS 

Sites 

 The present study was conducted in four public primary schools in the Lugari district, 

Kakamega County, located in the western part of Kenya. The sample schools were selected using 

convenience sampling because the Lugari district is a multicultural cosmopolitan region in which 

children have linguistic competence of on average three languages: an ethnic home language, 

Swahili and English as second languages. Swahili is the common communication language and 

is used for instruction in first through third grade. Children came from schools located in three 

widely separated zones within the Lugari District. This will enhance the generalizability and 

external validity of the study findings.  

Permissions and Access 

 The researcher as the principal investigator obtained the IRB approval accordingly. In 

addition, the researcher obtained the required permission from the Ministry of Education, Lugari 

District, in Kakamega County in Kenya to conduct research in the selected public schools. 

Subsequently, school meetings were held with parents and guardians of children during which 

the researcher verbally explained the purpose and procedures of the study. Parents were allowed 

ample time to ask questions to seek explanations and clarifications. The researcher obtained 

written consent forms from parents and guardians, and the researcher read the assent script to the 

children in their classrooms. The approval IRB memorandum and consent forms are attached in 

Appendix B & C respectively. 
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Participants 

After completion of the recruitment procedures, 322 six- and seven-year-old multilingual 

first grade pupils from areas of relatively low socioeconomic family backgrounds were selected 

to participate in the study. The researcher, teachers and parents verified that these children were 

typical developmentally and did not have any hearing, visual or speech impairments. One child 

with a visual impairment was excluded from the study. In Kenya, the academic year starts in 

January and ends in November. The study was conducted during the second term. All 

participants undertook the first assessment in mid-May in the second term for two weeks. The 

battery of assessments included nine subtests in Swahili and eight subtests in English which were 

administered in a fixed order. To control for fatigue effects, assessments in both languages were 

administered on different days with an interval of two to three days between each assessment.  

  A stratified random assignment procedure was used to assign participants to a treatment 

or comparison l group. Children enrolled in the same school were matched to form pairs by ranks 

based on similar pretest scores in the Swahili phonological awareness tasks: oddity and blending 

(Adams & Lawrence, 2014). One student from each pair was randomly assigned to the treatment 

while the other to the comparison group. Table 1 displays the descriptive demographic 

information on the sample of children. The treatment group comprised 165 children while the 

comparison group had 157. At the end of the study duration, 310 children who had complete 

pretest and posttest data were retained in the study. The evident attrition was due primarily to 

children being withdrawn from school by their parents and guardians or they were absent from 

school during the posttest.    
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Procedures  

 The children were tested on two occasions, first in mid-May and again in mid-July to 

August in English and Swahili. All the assessments were administered by the researcher and five 

research assistants—Swahili language and literature educators—who were trained rigorously on 

how to administer the measures and also how to provide phonological awareness and letter 

knowledge training. The assessors spoke only in English or Swahili respectively during the 

English and Swahili assessments. All the assessors were blinded to the children’s treatment 

allocation during both testing occasions, and they were not involved in assigning participants to 

the intervention group. Each child was tested individually in a quiet classroom in two sessions of 

approximately 20 to 30 minutes each. Prior to each assessment, the assessor created a rapport 

with the child to make the child feel comfortable. Then procedures were explained to the child 

and it was clarified that this was not a test. The assessor obtained verbal assent of the child. 

Following this, the assessor recorded demographic information for each child being assessed.  

 Treatment instruction training. The research assistants involved in the study were 

carefully prepared to handle the program. First, they participated in a three-day training 

workshop during which they were presented with an overview of the study and the theoretical 

background of phonological awareness and letter knowledge. As part of the training, the 

researcher modeled instructional procedures, learning activities, feedback measures, and methods 

of engaging children in the learning activities. Research assistants demonstrated their ability to 

provide phonological awareness and letter knowledge instruction through micro-teaching with 

their peers. This was verified by two observers—the researcher and the substitute research 

assistant—who recorded intervention validity checks. The quantitative scoring and qualitative 

field notes focused on how the teaching practices aligned with the steps in the lesson plan scripts 
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(e.g., modelling, guided practice, independent practice) and whether they were covered using the 

appropriate pace within the stipulated time. In addition, each research assistant practiced 

teaching a group of 3-4 children from a nonparticipating school. These practice sessions were 

repeated several times until the research assistants developed and refined the skills necessary to 

follow instruction and handle the teaching exercises smoothly.  

 Reading assessment training. A qualified trainer—a researcher with the Research 

Triangle Institute—who was involved in the development and piloting of the EGRA assessments 

in Kenya trained the research assistants rigorously on how to effectively administer the Early 

Grade Reading Assessment (EGRA henceforth) measures to participants in the study. EGRA is 

an oral assessment of foundational literacy skills used to assess pre-reading and reading skills of 

children in the early grades in developing countries (Gove & Wetterberg, 2011). During the five-

day training workshop, the research assistants became familiarized with the purposes and uses of 

EGRA, and they were provided with a review of the instrument components, shown how to pilot 

the instrument, shown the steps in administering the test, and shown how to use the Tangerine-

TM Data collection tool. The Tangerine-TM Data collection tool is an electronic data storage 

version that was found to be more efficient than the paper version (RTI, 2012).  Research 

assistants were required to demonstrate competency in using the application. Inter-rater 

reliability measured at the end of the training was above 95%.  

Literacy and Language Measures 

 The EGRA measures developed and implemented in Kenya were used to assess 

phonological awareness, letter knowledge, word reading and oral reading fluency in English and 

Swahili (Piper & Miskic, 2011). There was no standardized measure to assess children’s 

phonological blending ability in English and Swahili as well as Swahili receptive vocabulary. 
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Therefore, I developed a pilot test and revised the particular instruments used in the study.  

Receptive vocabulary in English was assessed using the Peabody Vocabulary Picture Test 4th 

Edition (Dunn & Dunn, 2007). Each measure is described below.  

During all the assessments, a three-second wait time was allowed; if a child still 

demonstrated hesitation, the assessor read the item to the child and then prompted the child to 

read the next item. This particular item was marked incorrect. All throughout the assessments, 

self-corrections were marked as correct. All the measures were dichotomously scored (1 = 

correct; 0 = incorrect), and the scores were totaled to provide a maximum score and reliability 

information for each measure. The scores are reported in Tables 2 (Swahili) and 3 (English). 

Throughout the assessment, children received feedback on their responses on the three training 

items but not on their responses on the test items. 

Swahili Measures  

 Letter name knowledge. Children were presented with a set of 100 randomly organized 

upper case and lower case letters all presented on a single page and asked to say the names of all 

the letters. They received feedback on their responses on the three training items but not on their 

responses on the test items. If the first ten letter names were pronounced incorrectly, the task was 

discontinued. There were three practice items, and the highest possible score was 100 (Piper & 

Miksic, 2011). The internal consistency estimated using Cronbach’s alpha was .99.  

 Letter sound knowledge. The children were presented with a set of 100 randomly 

organized upper case and lower case letters and were requested to name all the letter sounds that 

were presented on a single page. They were presented with three practice items.  The task was 

discontinued if the first ten letter sounds were incorrect. A child’s total score for this subtest was 
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calculated as the number of correct letters. The internal consistency estimated using Cronbach’s 

alpha was .99, with the highest possible score of 100.  

 Syllable reading. Children were asked to name 100 syllables (e.g., zu, nde, wa) presented 

to them on single page after three demonstration trials. This task was discontinued if a child 

responded incorrectly or could not identify the first ten syllables. The child’s score for this 

subtest was calculated based on the number of correct syllables named with a maximum score of 

100 (Piper & Miskic, 2011). The internal consistency reliability estimated using Cronbach’s 

alpha was 1.00.  

 Phonological awareness tasks. There were two phonological awareness tasks: oddity and 

blending. In the oddity task, assessors read aloud twice a list of three words at a time and then 

asked the children to identify the word that begins with a different initial sound. There were no 

picture illustrations for these words. The task was discontinued if a child responded incorrectly 

or did not respond to the first five sets of words. There were three practice items for which words 

accompanied corresponding illustrations. Children were provided with corrective feedback 

during practice items only. The assessors recorded the number of correct responses identified as 

a proportion of the total phonemes attempted (Piper & Miksic, 2011). With thirty test items the 

maximum score was 10. The estimated Cronbach’s alpha for this subtest was .70.  

 In the blending task, children were instructed: “Listen as I say some words in small parts, 

one part at a time. I want you to listen carefully and then put these parts together to make a 

whole word. For example, what word do these sounds make: /o/ – /a/, /o/ – /a/?”  For the first 

five items blending was at the syllable level beginning with a two-syllable word, i.e., pa-ka (cat) 

followed by multisyllabic words cha-ku-la (food). However, for the last ten items children were 

presented with single phonemes and asked to blend them to make a whole word. The item 
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difficulty for this task increased gradually. Three practice trials were administered.  There were 

15 test items; therefore, the highest score for the subtest was 15. The internal consistency 

estimated using Cronbach’s alpha for this subtest was .82. 

 Word reading. Following three trial demonstrations, children were presented with a list of 

50 one-, two- and three-syllable randomly organized words and were requested to read the words 

in the order presented. This assessment was ended if the first five items of the subtask were 

marked incorrect. A child’s total score for this subtest was the number of words read correctly 

out of the possible score of 50 (Piper & Miksic, 2011). The internal consistency estimated using 

Cronbach’s alpha for this subtest was .82. 

 Non-word reading. After three trial examples, children were presented with a list 50 one- 

or two-syllable non-words in Swahili and were requested to read the words in order. The task 

was discontinued if the first five items of the subtask were marked incorrect. A child’s score for 

this subtask was the number of non-words read correctly (Piper & Miksic, 2011). The maximum 

score was 50. The internal consistency estimated using Cronbach’s alpha for this subtest was .99. 

Text/oral reading fluency. This task measured the ability to read a text with precision, 

little effort and appropriate rhythm in Swahili per minute. Children were asked to read aloud a 

passage of about sixty words in one minute. The subtest was discontinued if a child could not 

read any words on the first line correctly. A child’s score was based on the number of correct 

words read per minute (Piper & Miksic, 2011). The maximum score was 64. From this sample, 

the test-retest reliability estimated was .96.  

 Receptive vocabulary. Children were presented with a set of four pictures on one page—a 

total of 100 pictures. The list of vocabulary items was adapted from a previous study and 

modified (Jukes, Dubeck, Brooker, & Wolf, 2012). The assessors spoke a word and requested 
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that the children point at a picture that corresponded with the word. The highest possible score 

was 25. The internal consistency estimated using Cronbach’s alpha for this subtest was .99. 

English Measures 

 Letter name knowledge. Children were presented with a set of 100 randomly organized 

upper case and lower case letters, all presented on a single page, and asked to say the names of 

all the letters. They received feedback on their responses on three training items but not on their 

responses on the test items. If the first ten letter names were pronounced incorrectly, the task was 

discontinued. There were three practice items and the highest possible score was 100 (Piper & 

Miksic, 2011). The internal consistency estimated using Cronbach’s alpha was .99. 

 Letter sound knowledge. The children were presented with a set of 100 randomly 

organized upper case and lower case letters and were requested to name all the letter sounds that 

were presented on a single page. They were presented with three practice items. The task was 

discontinued if the first ten letter sounds were incorrect. A child’s total score for this subtest was 

calculated as the number of correct letters (Piper & Miksic, 2011). The internal consistency 

estimated using Cronbach’s alpha was .99, with the highest possible score of 100.  

Phonological awareness. There were two phonological awareness tasks: phoneme 

detection and blending. In the phoneme detection task the assessor read the task out loud—one 

word twice and then asked the children to identify the first sound in the word. There were no 

picture illustrations for these words. The task was discontinued if a child responded incorrectly 

or did not respond at all to the first five sets of words. There were two practice items for which 

words accompanied corresponding illustrations. Children were provided with corrective 

feedback during the practice items, but not for test items. The assessors recorded the number of 

correct responses identified as a proportion of the total phonemes attempted (Piper & Miksic, 
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2011). This test had ten items, and the maximum score was 10. The estimated Cronbach’s alpha 

for this subtest was .92.  

 In the blending task, children were instructed: “Listen as I say some words in small parts, 

one part at a time. I want you to listen carefully and then put these parts together to make a 

whole word. For example, what word do these sounds make: /i/ – /t/, /i/ – /t/?”  For the first five 

items blending was at the syllable level beginning with a two-syllable word, i.e., num-ber.   

Whereas in the last ten items children were presented with single phonemes and asked to blend 

them to make a whole word. The item difficulty for this task increased gradually. Three practice 

trials were given. There were 15 test items, and therefore the highest score for subtest was 15. 

The internal consistency estimated using Cronbach’s alpha for this subtest was .86. 

Word reading. Following three trial demonstrations, children were presented with a list 

of 50 one-syllable words and were requested to read the words in the order presented. This 

assessment was ended if the first five items of the subtask were marked incorrect. A child’s total 

score for this subtest was the number of words read correctly out of the possible score of 50 

(Piper & Miksic, 2011). The internal consistency estimated using Cronbach’s alpha for this 

subtest was .99. 

 Non-word reading. After three trial examples, children were presented with a list of 50 

one-syllable decodable non-words and were requested to read the words in order. The task was 

discontinued if the first five items of the subtask were marked incorrect. A child’s score for this 

subtask was the number of non-words read correctly (Piper & Miksic, 2011). The maximum 

score was 50. The internal consistency estimated using Cronbach’s alpha for this subtest was .99. 

 Text/oral reading fluency. This task measured the ability to read a text with precision, 

little effort and appropriate rhythm per minute. Children were asked to read aloud a passage of 
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about sixty words in one minute. The subtest was discontinued if a child could not read any 

words on the first line correctly. A child’s score was based on the number of correct words read 

per minute (Piper & Miksic, 2011). The maximum score was 69. From this sample, the test-retest 

reliability estimated was .73.  

The Peabody picture vocabulary test—fourth edition (PPVTTM- 4; Dunn & Dunn, 

2007). In this task, a child was presented with four full-color pictures on the response page. For 

each item, the assessor spoke a word and requested that the child respond by selecting a picture 

that best illustrated the meaning of that word. The highest possible score was 60. The internal 

consistency reliability estimated using Cronbach’s alpha was 0.98.  

Background Moderator Variables  

Socioeconomic status. Data for examining a pupil’s SES was the student’s response to 

eight interview questions that sought to establish whether the participants had any of the 

following possessions at home: radio, telephone, electricity, refrigerator, toilet inside the house, 

bicycle, motorcycle or car (Piper & Miksic, 2011). An examination of item statistics revealed 

that the variable “do you have a bicycle at home” did not discriminate well between children 

who were poor and those who were not poor, as depicted by the negative, weak and non-

significant correlation coefficient when compared with the other variables. Analysis of the item’s 

rest correlation showed if the item (bicycle) is deleted the internal consistency of the other 

variables measured by the Cronbach’s alpha would increase from .52 to .54. Therefore, the item 

bicycle was excluded when a total composite score of the other variables was computed the final 

alpha for SES .54. The highest possible score is 8 = high SES; the lowest score is 0 = low SES.   

Absence. Throughout the intervention period, the researcher kept a log of all participants’ 

school attendance as marked in the daily attendance school register by class teachers in the 
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selected schools. Absence was coded as a continuous variable and was recorded as the total 

number of days a child missed.   

Language spoken at home. Children were asked if they spoke the same language at 

home and at school.  Language spoken at home is dichotomously coded as 1 = use the same 

language at home and at school, 0 = otherwise. This was obtained from the exit interview 

administered at end of the English EGRA assessment (Piper & Miksic, 2011). 

Fidelity of Implementation 

 Throughout the study period, the researcher met weekly with the research assistants to 

discuss strategies and interventions and to share successes and difficulties encountered during 

their teaching and assessment sessions. In addition, the researcher rigorously trained another 

research assistant on how to use the fidelity instrument RTI modified Stallings Snapshot tool—

attached in Appendix A—to conduct the classroom observations (RTI, 2015). The goal of the 

observations was to ensure that the research assistants provided effective phonological awareness 

as stipulated in the scripted lesson plans. Each snapshot covered the three essential stages of 

learning activities—description of modeling instruction, guided practice activities and 

independent practice activities—while capturing student and teacher roles and the materials used 

at each stage. During the last six weeks, each research assistant was observed by the researcher 

and the substitute research assistant every other week in a random sequence. A total of 40 

observations were conducted in the last six weeks of the study. The inter-observer reliability was 

above 97%.  
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Phonological Awareness and Letter Knowledge Training  

 During the eight-week interval between the testing occasions, participants allocated to the 

treatment group undertook phonological awareness and letter knowledge training program in 

Swahili in addition to their regular classroom instruction. The basic principles of effective 

phonological awareness instruction as stipulated in the research were applied during instruction 

(Cunningham, 1990; Foorman & Torgesen, 2001; Hatcher & Hulme, 1999; Honig, Diamond, & 

Gutlohn, 2008; Lane & Pullen, 2004; Lane, Pullen, & Hudson, 2003; NICHD, 2000; Vaughn & 

Linan-Thompson, 2004). The children were pulled out of their classrooms and taken to separate 

rooms for each training session, but they were not taken out during Swahili lessons.  Instruction 

was provided to small groups of three to four children for 20 minutes, three times each week. 

The phonological awareness and letter knowledge training program provided in the scripted 

lesson plans was in the form of metalinguistic games and exercises that were adapted from the 

Phonological Awareness Assessment and Instruction curriculum (Lane & Pullen, 2004).    

 The phonological awareness program started with syllable blending and segmentation 

activities. Children were asked to clap and count the number of syllables in two-syllable words 

pika, pi-ka (cook); three-syllable words chakula, cha-ku-la (food); and four-syllable words 

mazingira, ma-zi-ngi-ra (environment). This was extended to a variety of different words with 

which the children were familiar. These games required that the children analyze words into 

separate syllables and then synthesize words from the separate syllables. A typical game of 

synthesis at this level involved the puppet Juma who spoke in a peculiar way and always wanted 

to reward children. The instructors explained that Juma spoke in fragments—syllable by 

syllable—and the children were expected to figure out what present he wanted to offer.  
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 Beginning on the third week, phonemes were introduced. The games led children to 

discover that words contain phonemes and also helped them to learn about the separate identities 

of phonemes so that they could distinguish one from another. The first few games focused on all 

the phonemes in one-syllable words, for example, ja- /j/ /a/, sa- /s/ /a/, va- /v/ /a/ which are easier 

to distinguish. Further along in the process, the same games were repeated with initial and final 

phonemes in multisyllabic words.  

 From week five through week eight, the concentration of the training was on phoneme 

manipulation, progressing gradually from monosyllabic to multisyllabic words. The 

metalinguistic games and exercises targeted the following phoneme manipulation skills: 

matching phonemes, detecting phonemes, segmenting phonemes, blending phonemes and 

deleting phonemes. In addition, children were asked to identify words that had a particular target 

sound.     

Each week, instruction emphasized one letter name and its letter sound. Focus was on the 

following consonants and digraphs: p, v, ny, th, ng’ ch, r, and sh. These letters were selected 

from the TUSOME first grade book covered during the second term of the school year; therefore, 

the training provided reinforcement. On the first day, a letter name and its sound was introduced 

along with handwriting practice. On the second day, the letter name and sound were reviewed 

through prompts that required that the children identify the particular letter name and sound in 

words. On the third day, the children engaged in a letter knowledge automaticity activity where 

they were presented with letters and asked to name the letter names and sounds. Children who 

missed any of the training sessions received instruction on the lessons they missed on alternate 

days.  
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Comparison Condition 

  Children in the comparison group continued with the regular TUSOME initiative 

curriculum—a nation-wide literacy curriculum administered in whole-class format for class one 

and class two students. According to the TUSOME curriculum, first grade children learned the 

Swahili and English languages daily for thirty minutes each week. Daily learning activities 

included phonemic awareness, letter knowledge, syllable awareness, syllable naming, 

multisyllabic word reading, grammar, reading comprehension and writing all in one lesson and 

in both languages (RTI International, 2015).  

Data Analytic Strategy  

  All the relevant data used in the present study was organized and analyzed using the 

Statistical Package of Social Sciences (SPSS version 24). To address the first research question, 

a series of multiple regression models was used to examine the possible differences in the scores 

of children in the treatment and comparison groups. The dependent variables were the posttest 

scores in Swahili letter name, letter sound, syllable reading, oddity, blending, word reading, non-

word reading, fluency and receptive vocabulary. The independent variable was treatment status 

(treatment = 1, comparison = 0). The covariates on all the regression models were pretest scores 

in each skill and gender (1 = female, 0 = male). 

For research question 2, a series of multiple regression models was used to examine the 

differences in the scores of children in the treatment and comparison groups. The dependent 

variables were the posttest scores of letter name, letter sound, phoneme detection, blending, word 

reading, non-word reading, fluency and vocabulary in English. The independent variable was the 

treatment status. The covariates were pretest scores in English subtest and gender.  
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  In order to answer question 3, moderator analyses using a series of multiple regression 

analyses were conducted. The dependent variables were the posttest scores of each language 

respectively. The predictor variables were the treatment status, and the covariates were the 

respective pretest scores of each language, gender, the main effects—language of instruction, 

SES and absence—and the following interaction terms: treatment and SES, treatment and 

language of instruction and treatment and absence. The effect size for the intervention was 

derived from the Hedge’s g by calculating the product of the covariate-adjusted mean difference 

and the correlation between the pretest and posttest score of each English and Swahili measures 

divided by the unadjusted within-group standard deviation for each measure using the following 

formula (WWC, p.F.4). � = √((� (�1 + �2)(1 − 2))/�1�2) . Within language correlations 

are attached in Appendix D. 

Power Analysis 

A sensitivity power analysis for the regression models specified above was performed 

using ANCOVA: (fixed effects, main effects, and interactions) by GPower 3. using estimated 

effect sizes and intraclass correlations coefficients (ICCs) and alpha = 0.006 after Benjamin-

Hochberg correction (Benjamin & Hochberg, 1995; Faul, Erdfelder, Buchner, & Lang, 2009). 

This analysis showed that a medium effect of .05, and alpha = .006 with at least 135 participants 

in each group would result in an achieved power of .80. Classrooms as clusters were accounted 

for using the following formula: � = ����∝ �� ������
�

���

∆�  (1 + (� − 1)�), where m is the number of 

individuals per group,  � !∝ ��  and  � !"   are the inverse Z values, n is the cluster size, ρ is the 

intra class correlation,  ∆ the difference is the group means, #�  is the variance of the outcome. I 

used α= .05, power=0.8 and, n=9 and the∆= 6.46, #� = 201.07,   � = 0.1 . The 
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abovementioned ICC was used in previous studies (Brooker et al., 2012; Piper & Mugenda, 

2012). The data presented in the present study reflects the values presented in the power analysis. 
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CHAPTER FOUR 

RESULTS 

Descriptive Statistics and Bivariate Correlations 

The student data were evaluated using the missing data and analysis function in SPSS to 

discover whether the cases were missing completely at random (IBM Corp., 2014). Of the 

original 322 participants, 13 (4.04 %) were missing data on all the posttest variables. This was 

mainly due to attrition from the study. Attrition by treatment was evaluated using the Little’s 

missing completely at random (MCAR) test to determine if any patterns existed in the missing 

data. Complete case analysis using the Little’s MCAR test was not significant (χ2 (94) = 102.969, 

p = .25), an indication that missing cases were completely at random. Cases that had missing 

data in the posttest outcomes were dropped from the analysis using the Listwise deletion function 

in SPSS, leaving only cases that had complete data on all the variables. Multivariate Analysis of 

Variance (MANOVA) indicated that there was no statistically significant effect of treatment 

status on the demographic characteristics, SES and pretest scores Wilki’s Lambda = 0.93, F (21, 

288) = 1.028, p = .429.  

Table 2 summarizes the means and standard deviations of the Swahili variables by group. 

The results revealed that the experimental group pretest and posttest mean differences were 

numerically above those of the comparison group on all the measures. Skewness and kurtosis 

values for the pretest indicated that the overall distributions for most of the variables were close 

enough to a normal distribution with a positive skewness whereas there was a floor effect for the 

oddity task (skewness = 4.58, kurtosis = 35.76). Skewness and kurtosis values for the posttest 

show a near to normal distribution on all the variables.  

Table 3 displays the mean and standard deviations on the English pretest and posttest 

measures by group, alongside the skewness and kurtosis. The results showed that the treatment 
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group outperformed the comparison group in all the subtests except the letter name and oral 

reading fluency tasks in which the pretest and posttest mean differences for the comparison 

group were slightly higher than that of the treatment group. The skewness and kurtosis values for 

the English pretest and posttest indicated that the overall distributions for most of the variables 

had an extremely non-normal distribution with high positive skewness.  

Bivariate correlations across languages are presented in Table 4. The results showed 

strong, positive and statistically significant correlations among English and Swahili letter sounds, 

word reading, non-word reading and text reading fluency r values ranging from .70 to .80 (ps < 

.01).  Letter knowledge subtests are moderately correlated with phonological awareness, word 

reading, non-word reading and text reading fluency r values ranging from .41 to .58.  Swahili 

oddity and English phoneme detection were weakly correlated with other measures (r values .21 

to .29 ps < .01).   

Research Question 1: How does phonological awareness and letter knowledge training in 

Swahili affect Swahili phonological awareness and word reading in multilingual first grade 

children in Kenya? 

In order to address the first question, a series of multiple regression models were 

employed to assess the effect of training on the Swahili outcomes. Table 5 displays the 

standardized regression betas (β), the t statistic, the statistical p value and the effect size. As is 

evident in Table 5, children in the treatment group significantly outperformed children in the 

comparison group in Swahili letter knowledge and phonological awareness after accounting for 

gender and pretest scores for each variable respectively: letter name (β = 16.14, t = 6.10, p 

<.001); letter sound (β = 19.90, t = 7.84, p <.001); oddity (β = 1.20, t = 5.47, p <.001); blending 

(β = 2.68, t = 9.23, p <.001). The effect sizes showed that the eight-week intervention produced 
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large effect sizes on measures of Swahili (Hedges’ g: letter name = .65, letter sound = .81, oddity 

= .63, blending = 1.00.  However, there were no significant differences on the mean posttest 

outcomes of the treatment and the comparison group on syllable reading, word reading, non-

word reading and text reading fluency controlling for the respective pretest scores and gender. 

After Benjamin-Hochberg correction was applied, only p values ≤ .006 were considered 

statistically significant and findings with p values greater than .006 were not considered 

significant at the prespecified level of significance. Moreover, very small effect sizes ranging 

from (Hedges’ g = .04 to .14) for the measures were reported. These results suggest that the 

eight-week phonological awareness and letter knowledge intervention in Swahili was beneficial 

to improve Swahili letter knowledge and phonological awareness ability. Furthermore, the 

duration of the training may not have been sufficient to detect a statistically significant difference 

between the treatment and comparison group on word reading, non-word reading and text 

reading fluency.  

Research Question 2: How does phonological awareness and letter knowledge training in 

Swahili affect English phonological awareness and word reading in multilingual first grade 

children in Kenya? 

Children in the treatment group made greater and significant gains in both subtests of 

English phonological awareness after the eight-week intervention in Swahili. The results 

displayed in Table 5 show that after controlling for gender and the pretest scores, children in the 

treatment group did better than their comparison group counterparts on the English phoneme 

detection subtest (β = 3.45, t = 9.01, p <.001, Hedge’s g = .98) and the English blending subtest 

(β = 1.54, t = 4.97, p <.001, Hedge’s g = .52). These results provide evidence that the increased 

skill in English phonological awareness among pupils in the treatment group is a direct outcome 
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of the eight-week phonological awareness and letter sound intervention in Swahili. The results 

also revealed that children in the treatment group made significant gains in English letter sound 

knowledge as a function of the intervention (β = 16.64, t = 6.20, p <.001, Hedge’s g = .64). 

Surprisingly, there was no statistically significant differences between the means of the treatment 

and comparison groups on the English letter name (β = - 8.11, t = -2.41, p = .02, Hedge’s g = 

.25). There was no significant effect of the intervention on word English reading, non-word 

reading, text reading fluency, and receptive vocabulary as all the (ps >.006). According to the 

prespecified level of significance, ps ≤ .006 were considered statistically significant and p value 

of .007 was not considered significant. In addition, the measures depicted relatively small effect 

sizes that ranged from .06 to .16. 

Research Question 3: Does phonological awareness and letter knowledge training in 

Swahili differ as a function of student factors such as vocabulary, socioeconomic status, 

language spoken at home or absence from school in Kenya? 

The results in Table 6 revealed that there was no statistically significant main effect and 

interaction terms of (SES, language spoken at home and absence) on the Swahili literacy 

outcomes as only p values ≤ 006 were considered statistically significant and p value of .007 was 

not considered significant. Small effect sizes were found for interaction terms for letter name 

knowledge = .15, letter sound = .22, text reading fluency = .11 and receptive vocabulary = .19, 

and relatively minimal effect sizes were found for syllable reading, non-word and word reading 

that ranged from .04 to .07. These results suggest that the causal effect of the intervention on the 

Swahili language and literacy outcomes did not differ as a function of Swahili SES, language of 

instruction or absence from school. Furthermore, the moderator analysis for phonological 

awareness tasks which included Swahili vocabulary main effect and interaction term showed no 
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differential effect of Swahili vocabulary on the Swahili phonological awareness outcomes with 

effect sizes oddity = .14 and blending = .25 although the main effect of vocabulary on the 

blending task was significant. Moreover, moderator analysis of the English dependent variables 

showed that overall, there was no statistically significant main effect and the interaction terms as 

only p values ≤ .006 were considered significant; therefore, p value of .007 was not considered 

significant. The results indicated that there were no moderating effects of Swahili vocabulary, 

language spoken at home, absence from school and SES on the cause-effect relation of the 

treatment (see Table 6). These findings suggest that performance of children in the treatment 

group in both languages did not differ as a function of vocabulary, SES, language of instruction 

or absence from school but are attributed to the intervention.  
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CHAPTER FIVE 

DISCUSSION 

The study investigated whether phonological awareness and letter training in Swahili 

would directly lead to increased phonological awareness and literacy outcomes in Swahili, a 

dominant language for multilingual children in a Kenyan cosmopolitan setting. The study 

demonstrated that effective letter knowledge and phonological awareness training in Swahili had 

a positive impact on letter knowledge and phonological awareness. The data showed that 

following the intervention, children in the treatment group made greater and significant gains in 

Swahili letter names, letter sounds and phonological awareness while holding constant gender 

differences and respective pretest scores. An analysis of the total gain scores in each outcome 

measure indicated relatively large effect sizes (letter name = .73, letter sounds = .88, oddity = 

.63, and blending = 1.00). These findings corroborate with previous training studies conducted 

with monolingual typically developing children that reported significant gains in phonological 

awareness and letter knowledge when the intervention was integrated (Ball & Blachman, 1991; 

Boyer & Ehri, 2011; NICHD, 2000; O’Connor et al., 1995; Shapiro & Solity, 2008). The present 

study further extends the Piper et al.’s (2016) study by providing evidence on the effect of 

training in Swahili on letter name knowledge and phonological awareness, as the Piper et al. 

study did not measure Swahili letter name and phonological awareness.  

The findings indicated there was a floor effect on the Swahili oddity task at the pretest for 

both the treatment and comparison groups. However, at the posttest, the results revealed that the 

treatment group benefitted greatly from the training. This is an indication that the phoneme 

segments are not readily accessible for conscious attention and need explicit training as reported 

in previous studies (for example, Goswami, 2002; Lunderberg et al., 1998). The findings of the 
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present study also confirm that explicit Swahili letter name and letter sound instruction was 

indeed helpful in enhancing children’s awareness of sound structure and knowledge of the 

systematic relationship between letters and sounds, extending previous research in demonstrating 

the reciprocal nature of the relationship between letter names and the letter sound relationship as 

depicted in English monolingual and bilingual studies (Burgess & Lonigan, 1998; Foy & Mann, 

2006; Kim, 2009).  

The results of the present study have some discrepancies from previous training studies 

conducted in English monolingual children which found a significant effect of training on word 

reading, non-word reading and text reading fluency after intervention. After taking into account 

the respective pretest scores and gender, there were no statistically significant differences 

between the children in the treatment and comparison groups on syllable reading, word reading, 

non-word reading and text reading fluency. The results showed that all p values were > .006 and 

small effect sizes (Hedge’s g syllable reading = .14, word reading = .13, non-word reading =.11, 

fluency =.04). A plausible explanation for the lack of statistical significance in syllable reading 

may be because participants in the study may have already reached some kind of plateau on their 

syllable awareness by the time intervention was introduced.  

Moreover, the eight-week intervention may not have been sufficient to detect significant 

effects of the training on word reading, non-word reading and text reading fluency, possibly 

because the children had very low reading skills in Swahili at the pretest. Training studies with 

monolingual children in the United States and Europe reported significant improvement by 

participants in the experimental group in word reading and spelling among non-readers and at-

risk reading children. However, these studies were conducted over a longer duration—ranging 

from 5 to 24 months compared to the present study—and another important difference from the 
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present study is that in these studies phonological awareness and letter knowledge training 

included a word reading component (Bowyer-Crane et al., 2008; Brenan & Ireson, 1997; Shapiro 

& Solity, 2008; Hatcher et al., 2006). Similarly, the study by Piper et al. (2016) which was 

conducted over a one-year period in Kenya also included instruction in word reading as part of 

the intervention provided in the mother tongue. These researchers reported a significant effect of 

the intervention on word reading, oral reading fluency, and comprehension, all tested in the 

mother tongue. Although Hatcher et al. (2006) argued that phonological awareness intervention 

should not necessarily be prolonged, it is critical that extensive intervention be prolonged for 

early grade learners in multilingual settings who are at risk for reading difficulties.  

Another possible explanation for the lack of influence of the intervention on the Swahili 

literacy skills may be because the children were not very competent in Swahili, which is not their 

native language, however is the language of instruction in school. This could be an indication 

that these first-grade students may have been at the lower threshold level of bilingual 

competence (Cummins, 1979). The low levels of competence in Swahili among the participants 

may be a result of the multilingual context of the current study. As participants were constantly 

exposed to multiple languages in the different settings, they may not have developed strong 

language competence to be able to read efficiently in Swahili. Furthermore, Cummins (1979) 

argued that in order for children to attain the higher threshold of bilingual competence, it is 

important for children to have and maintain competence in their mother tongue.   

The second research question sought to examine the causal effect of cross-language 

transfer of phonological awareness and whether phonological awareness and letter knowledge 

intervention in Swahili would lead to improved English literacy skills. A large effect was found 

for phoneme detection (= .98) and a moderate one for blending (= .52), providing evidence for a 
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causal effect. The current study adds over and above Piper et al.’s study (2016) by providing 

evidence of causality of the cross-language transfer of phonological awareness in multilingual 

children in Kenya—an aspect that was not examined in that study. These results suggest the 

importance of enhancing children’s phonological awareness in a familiar language or in a 

dominant language for phonological awareness in L2.  

Consistent with findings presented by Piper et al. (2016), the present study demonstrated 

that the eight-week intervention of integrated phonological awareness and letter training in 

Swahili resulted in improved gains in English letter sound knowledge Hedge’s g = .64. 

Unexpectedly, the intervention did not have a significant impact on English letter names 

knowledge (p = .02, Hedges’ g = .25). A similar disparity was seen as the cross-language 

correlation of the Swahili and English letter names (r = .24) was relatively lower than the 

Swahili-English letter sound cross-language correlations (r = .49).  A logical explanation for this 

unusual outcome is related to the context of the instruction as seen in the comparison group 

classroom observations and responses in discussions with teachers. The teachers in the 

participating schools exceedingly emphasized letter sound instruction over letter names. In the 

beginning stages of the study, the teachers were asked about the approach they use to teach 

reading as stipulated in the TUSOME curriculum. All teachers of the participating schools 

restated that they strongly believe that children need to know letter sounds in order to read; 

therefore, their goal was to provide children with strong instruction in letter sounds. They 

expressed that one of the main differences between the TUSOME curriculum and the old one is 

the use of letter sounds to teach reading. Therefore, they stressed sounds in their instruction 

through repeated letter sound practice. Also, in the decoding activities during the instruction, 

learners repeatedly engaged in blending and segmenting activities that required them, for 
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example, to sound out letters, then blend them into words or they would be provided with a word 

and asked to segment it to distinct sounds. Consequently, the results showed that children had a 

better understanding of letter names than letter sounds.   

  The present study did not a find a significant effect of the intervention in Swahili on 

English word reading, non-word reading, and text reading fluency skills, even though previously 

Vaughn et al. (2006), reported evidence of cross language transfer in reading. Relatively few 

studies have examined cross-language transfer of literacy skills in multilingual settings. A 

possible explanation for the lack of cross language transfer of literacy skills from Swahili to 

English is that participants in the present study had limited language competence in Swahili, 

which was a second or third language. Cummins (1979) argued that higher threshold levels of 

bilingual competence with high levels of L1 skills support additive bilingualism and thus 

promotes cognitive function across languages. Another probable explanation for the lack of cross 

language transfer of literacy skills may be that the eight-week duration of implementation of the 

intervention may not have been sufficient to provide causal evidence of transfer of literacy skills. 

The present study might have resulted in a positive effect of training on word reading and oral 

reading fluency had the study been conducted over a longer period of time. Another alternative 

explanation is that if explicit instruction on word reading had been included in addition to letter 

knowledge and phonological awareness training, this component would have enhanced word 

reading and text reading fluency in Swahili and consequently transferred to English. For 

example, Vaughn et al. (2006) found evidence of transfer in their study that was implemented 

over a one-year period and also included a word reading component in instruction. Lastly, the 

limited ability of letter name recognition may have been a contributing factor in inhibiting 



43 

 

reading ability, as previous studies have reported a causal relationship between letter name and 

word reading accuracy and fluency (Neuhaus, 2003).  

This study examined whether the phonological awareness and letter knowledge 

intervention in Swahili differed as a function of the following student factors: vocabulary, SES, 

language spoken at home and absence from school. Overall, there were no significant main 

effects and interaction terms between treatment-SES, treatment-Swahili vocabulary, treatment- 

language spoken at home and treatment-absence, which is an indication that the moderator 

variables did not alter the cause effect relation of the treatment.  

The observation that the intervention did not differ as a function of SES implies that both 

the poor and non-poor children benefitted equally from the training. This adds to the finding 

reported in a previous study by Piper et al. (2015), who found that children living in poverty who 

received quality literacy intervention made significant gains in reading outcomes, an indication 

that effective instruction ameliorates the negative impact of low SES. Through exposure to high-

quality literacy instruction, children from SES low background gain knowledge and skills and 

reading practices that are not accessible outside school (Alexander et al., 2001; Burkam et al., 

2004). On the contrary, a plausible explanation for the lack of influence of students’ SES on the 

intervention may have been because there was little variability of SES in the sample used in the 

present study. The mean of the composite score of SES for the treatment group was (M = 3.53, 

SD = 1.52) while that of the comparison group was (M = 3.12, SD = 1.49), all relatively similar 

and low. This is an indication that there were minimal differences on the SES variable of the 

treatment and the control group. In addition to this, the lack of a moderating effect of SES on the 

intervention may be related to a lack of a good proxy measure to examine SES in the context of 
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the study. This was exhibited by the low Cronbach’s alpha = .54 after the item bicycle was 

excluded from analysis since it could not discriminate when compared with the other items.  

Secondly, the intervention did not differ as a function of absence from school. In the 

present study, children in the treatment group who were absent from school on an intervention 

day received a makeup lesson to cover the content missed; thus their outcomes compared to the 

comparison group did not differ as a function of absence from school. An important 

characteristic of high-quality instruction is ensuring that learners cover all the essential learning 

content stipulated in the curriculum to ensure they gain to the maximum extent. 

 Thirdly, it is evident from the findings of the present study that the intervention did not 

differ as a function of Swahili receptive vocabulary. However, it should be noted that the pretest 

scores depicted a ceiling effect on Swahili receptive scores. Therefore, the lack of significant 

interactions between Swahili receptive vocabulary and Swahili and English phonological 

awareness tasks shows that L1 vocabulary engenders L1 phonological awareness to some extent 

as stipulated in the lexical restructuring model (Metsala & Whalley, 1998; Snow et al., 1998). 

Nevertheless, the intervention in Swahili had a greater impact on Swahili phonological 

awareness which ultimately transferred to English phonological awareness tasks.   

Lastly, the effect of the intervention did not differ as a function of the language spoken at 

home. Uwezo (2012) reported consistently that children who spoke Swahili at home and at 

school had greater reading outcomes than children who spoke another language at home. 

Similarly, Piper et al. (2016) found a greater impact of mother tongue instruction on word 

reading and oral reading fluency in Kikamba and Lubukusu, local ethnic dialects spoken in 

Kenya. An interaction effect was not found in the present study because the nature of 

intervention as stipulated. Swahili is the widely used language in the cosmopolitan setting where 
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the present study was conducted. Therefore, children have constant exposure with the language 

in school and outside school. Therefore, the intervention in Swahili was in a familiar language; 

thus, as expected, there was no differential effect of the language of instruction, and this 

consequently promotes transfer of phonological awareness. This finding corroborates with 

previous studies that have documented that effective literacy instruction in a non-mother tongue 

enhances literacy acquisition (August & Shanahan, 2009; Chiappe et al., 2002). Consistently, 

Vaughn et al. (2006) found evidence of cross-language transfer of letter knowledge and 

phonological awareness from Spanish to English among Spanish-English first grade children 

who received literacy instruction in Spanish L1 among first grade children in the United States. 

Few studies have examined the effect of L1 instruction on L1 and L2 literacy acquisition in 

multilingual settings. The present study extends Piper et al.’s (2016) study by providing evidence 

on causal effect of transfer of phonological awareness as a function of intervention in a language 

that a child is familiar with.  The findings of the present study suggest that effective phonological 

awareness and letter knowledge instruction can be implemented in a non-mother tongue. 

However, multilingual children need to attain high levels of competence in L1 for transfer of 

literacy skills to occur in subsequent languages.  

Limitations and Future Directions  

 The current study has several limitations. The duration of the intervention is an issue that 

may be reexamined in future studies. The eight-week intervention for a total of eight hours falls 

within the range of the five to eighteen hours of phonological awareness and letter knowledge 

training stipulated in research (NRP, 2000; NICHD, 2000) to gain the best outcomes. However, 

for multilingual children in Kenya, the eight-week intervention chosen may not have been 

sufficient to impact the children’s reading ability in both Swahili and English. Therefore, more 
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studies with longer implementations and also studies that are longitudinal in nature are needed to 

explore the effect of such an intervention on word reading in Swahili and cross-language transfer 

to English. In addition to this, future studies should consider including a word reading 

component in the intervention. As previously reported in other studies, phonological awareness 

is not the single predictor of reading development, but that there are other factors, including 

home literacy practices, print awareness, etc., that contribute to word reading in different 

languages (Whitehurst & Lonigan, 1998; Snow et al., 1998; Share & Stanovich, 1995). Share 

and Stanovich (1995) concluded that phonological awareness training with extensive exposure to 

print, provides necessary but not entirely sufficient support for the development of a good 

orthographic reading ability. With the multilingual children in Kenya there could be other factors 

that contribute to limited word reading and non-word reading in English and Swahili. Therefore, 

further research is needed to explore whether there are any other extraneous factors. Lastly, this 

study was conducted in a rural area which is mainly characterized as low SES background. There 

is need for more studies to examine whether phonological awareness and letter knowledge 

intervention in a dominant language will differ as a function of vocabulary, SES, language of 

instruction and absence or whether there are other factors that may contribute to reading ability 

in English and Swahili in multilingual children from urban centers with a longer duration of 

implementation. Also, there is need for future studies to reexamine the variables used to define 

SES in this study context of Kenya as the reliability estimates of the measures used to examine 

SES were relatively low. It was also notable that there was a ceiling effect of the Swahili 

receptive vocabulary task. It is important for future studies to develop a reliable vocabulary test 

with varying levels of item difficulty and one that can discriminate adequately the verbal ability 

of learners. 
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CHAPTER SIX 

CONCLUSION 

Implications  

The present findings provide useful educational implications for literacy instruction in 

multilingual settings. First, the findings suggest that effective phonological awareness and letter 

knowledge instruction can be implemented in low resource multilingual settings by highly 

trained teaching assistants who assist regular classroom teachers to provide instruction in small 

group settings. This form of instruction helps instructors attend to specific learner needs which 

may not necessarily be attended to in large class settings. Therefore, a struggling reader can 

benefit from this form of instruction. Similar to training studies conducted with monolingual 

children, the results of this study also contribute to research on the importance of providing 

effective phonological awareness and letter knowledge instruction as it enhances foundational 

literacy skills that serve as predictors of word reading and oral reading fluency. As stipulated in 

previous studies, it is recommended that future studies should consider a word reading 

component as part of a phonological awareness and letter knowledge training in a multilingual 

context.  

The present study provides causal evidence of cross-language transfer of phonological 

awareness in multilingual children—empirical evidence that supports the developmental 

interdependence hypothesis. This finding reiterates the importance of high-quality literacy 

instruction in a familiar language. Moreover, findings of this study revealed a lack of evidence of 

cross-language transfer of literacy skills (word reading, non-word reading and text reading 

fluency) from Swahili to English. There is need to enhance multilingual competence in the native 

language and subsequent languages for cognitive skills to transfer. Therefore, it is vital for 
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educational stakeholders and classroom practioners in multilingual settings such as Kenya to 

rethink ways that instructional strategies can be used to boost learners’ threshold levels in 

Swahili, a familiar language for many students in cosmopolitan areas of Kenya.  

The findings of the present study provide insights that inform the practice of teaching in 

Kenya. First, in order to boost the foundational literacy skills for struggling readers or learners at 

risk of reading difficulties, the Ministry of Education should consider providing differentiated 

phonological awareness and letter knowledge instruction with a reading component to this 

population of emergent readers in addition to whole-class instruction as experienced by the 

comparison group. Secondly, it is recommended that classroom practioners in Kenya should 

strive to provide high-quality, targeted literacy instruction to children from low socioeconomic 

backgrounds since it is beneficial in improving their letter knowledge and phonological 

awareness levels, key predictors of word reading. Thirdly, both classroom practioners and school 

administrators, should strive to encourage school attendance among students, in particular those 

from low socioeconomic backgrounds. It is critical for these students to regularly attend school; 

lack thereof may impede the literacy development and educational learning outcomes at large. 

Fourthly, the results of this study can help educational stakeholders in Kenya tasked with the 

responsibility of preparing preservice teachers and those providing in-service teacher 

professional development. Findings suggest that it is critical for classroom practioners to provide 

effective instruction in letter knowledge and phonological awareness so that students most fully 

gain in these areas. Thus, preservice teachers should be rigorously trained on how to conduct 

literacy screening and how to provide effective literacy instruction for early grade students, while 

in-service teachers should receive professional enhancement on how to provide effective literacy 

instruction, particularly for early grade students. Lastly, this study also provides useful policy 
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implications for literacy instruction in Kenya. Policymakers should note that it is extremely 

important for early grade reading instruction to be provided in a language that a child is most 

familiar with. Policymakers should strive to implement attendance policies in the schools that 

will both ensure that learners and teachers regularly attend school and that teachers will cover 

curriculum content with high levels of integrity.  
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APPENDIX A 

TREATEMENT OBSERVATION SNAPSHOT TOOL 

Observer name:     Teacher Name:      Duration:  

No. of students in the group:         No. of Boys:  No. of Girls:  

 CLASS ROOM OBSERVATION SNAPSHOT 1 (1-10) 

Lesson plan content:  

 Material 

Learning Activities   No Materials  Notebooks/Pencil Blackboard Learning Aids  

Demonstration of 
letter knowledge/ 
phonological skill  

T 1     S     E  1     S     E  1     S     E  1     S     E  

 I 1     S 1     S 1     S 1     S 

Reading out loud T 1     S     E  1     S     E  1     S     E  1     S     E  

I 1     S 1     S 1     S 1     S 

 CHECK IF CHORAL READING   

Questions and answer  T 1     S     E  1     S     E  1     S     E  1     S     E  

I 1     S 1     S 1     S 1     S 

Guided practice and 
drill  

T 1     S     E  1     S     E  1     S     E  1     S     E  

I 1     S 1     S 1     S 1     S 

Independent practice  T 1     S     E  1     S     E  1     S     E  1     S     E  

I 1     S 1     S 1     S 1     S 

Writing  T 1     S     E  1     S     E  1     S     E  1     S     E  

I 1     S 1     S 1     S 1     S 

1—one student; S—small group of students; E—entire group (includes the teacher); T—
teacher; I—student 
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APPENDIX B 

HUMAN SUBJECTS APPROVAL MEMO 

The Florida State University 
Office of the Vice President for Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 · FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
 
Date: 4/14/2016 
 
To: Brenda Wawire 

Address: 
Dept.: EDUCATION 
 
From:   Thomas L. Jacobson, Chair 
 
Re:     Use of Human Subjects in Research 
Examining the effect of phonological awareness training on cross-language transfer and word 
reading in multilingual children 
 
The application that you submitted to this office in regard to the use of human subjects in the 
research proposal referenced above has been reviewed by the Human Subjects Committee at its 
meeting on 03/09/2016.  Your project was approved by the Committee. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh 
the risk to the human participants and the aspects of the proposal related to potential risk and benefit. 
This approval does not replace any departmental or other approvals, which may be required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent form 
is attached to this approval notice.  Only the stamped version of the consent form may be used in 
recruiting research subjects. 
 
If the project has not been completed by 3/8/2017 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
expiration date; however, it is your responsibility as the Principal Investigator to timely request 
renewal of your approval from the Committee. 
 
You are advised that any change in protocol for this project must be reviewed and approved by the 
Committee prior to implementation of the proposed change in the protocol.  A protocol 
change/amendment form is required to be submitted for approval by the Committee.  In addition, 
federal regulations require that the Principal Investigator promptly report, in writing, any 
unanticipated problems or adverse events involving risks to research subjects or others. 
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By copy of this memorandum, the Chair of your department and/or your major professor is reminded 
that he/she is responsible for being informed concerning research projects involving human subjects 
in the department, and should review protocols as often as needed to insure that the project is being 
conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The 
Assurance Number is FWA00000168/IRB number IRB00000446. 
 
Cc: Young-Suk Kim, Advisor 
HSC No. 2016.17514 
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HUMAN SUBJECTS APPROVAL MEMO  

The Florida State University 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 · FAX (850) 644-4392 
 
RE-APPROVAL MEMORANDUM 
 
Date: 3/1/2017 
 
To: Brenda Wawire 
Address: 
Dept.: EDUCATION 
 
From:   Thomas L. Jacobson, Chair 
 
Re:     Re-approval of Use of Human subjects in Research 
Examining the effect of phonological awareness training on cross-language transfer and word 
reading in multilingual children 
 
Your request to continue the research project listed above involving human subjects has been 
approved by the Human Subjects Committee. If your project has not been completed by 
2/7/2018, you must request a renewal of approval for continuation of the project. As a courtesy, a 
renewal notice will be sent to you prior to your expiration date; however, it is your responsibility 
as the Principal Investigator to timely request renewal of your approval from the committee. 
 
If you submitted a proposed consent form with your renewal request, the approved stamped 
consent form is attached to this re-approval notice.  Only the stamped version of the consent 
form may be used in recruiting of research subjects. You are reminded that any change in 
protocol for this project must be reviewed and approved by the Committee prior to 
implementation of the proposed change in the protocol.  A protocol change/amendment form is 
required to be submitted for approval by the Committee. In addition, federal regulations require 
that the Principal Investigator promptly report, in writing, any unanticipated problems or adverse 
events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor are 
reminded of their responsibility for being informed concerning research projects involving 
human subjects in their department.  They are advised to review the protocols as often as 
necessary to insure that the project is being conducted in compliance with our institution and 
with DHHS regulations. 
 
Cc: Young-Suk Kim, Advisor 
HSC No. 2016.20061 
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APPENDIX C 

INFORMED CONSENT FORMS 

Florida State University 

Informed consent form 

This form is to be read aloud to the participant 

Title of the study: Effect of phonological awareness and letter knowledge training in Swahili on 

English literacy skills 

My name is Brenda Wawire, and I am a graduate student at Florida State University. Your child 

is invited to be in a research study about how children learn to read in Swahili and English. We 

are asking that your child take part because your child is in the age group we want to study, 

he/she speaks more than one language and is just beginning to learn to read and write. We ask 

that you read this form and ask any questions you may have before agreeing to allow your child 

to take part in this study.  

The study: The purpose of this study is to find out if we train children to read in Swahili, how 

this helps them to learn to read in English. Your child will be asked to engage in reading games 

in Swahili and English to help us assess his or her reading ability in English and Swahili two 

times for 30 minutes in each language. If your child is selected by chance, he/she will engage in 

word games in Swahili for 20 minutes three times for eight weeks. If your child is not selected 

by chance, he will continue learning to reading in English and Swahili daily in classroom.  

Risks and benefits: There are no risks to your child beyond those encountered in everyday life. 

The benefits of participation are your child will practice reading in English and Swahili when 

they engage in reading games.  

Compensation: Children in the study will not receive any compensation.  

Confidentiality: The records of this study will be kept private and confidential to the extent 

permitted by law. In any sort of report, we might publish, we will not include any information 

that will make it possible to identify your child. Research records will have stored securely and 

only researchers will have access to the records. 
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Voluntary Participation: Your child’s participation in this study is completely voluntary. Your 

child may skip any questions he or she doesn't feel comfortable answering during the word 

reading games. Your decision whether or not to allow your child to take part will not affect your 

current or future relationship with Florida State University or with your child’s school. You are 

free to withdraw your child at any time without affecting your relationship with your child's 

school.  

The researcher for this study is Brenda Wawire. You may reach her at. Please feel free to ask any 

questions you have now, or at any point in the future. If you have any questions or concerns 

about your child's rights as a research subject, you may contact the FSU Institutional Review 

Board (IRB) at 850-644-8633.  You will be given a copy of this consent form for your records.  

Please enter your child's name and sign below if you give consent for your child to participate in 

this study.  

Your child's name: ________________________ 

Your signature ___________________________ Date _____________  

 

 

 

 

 

 

 

 

 

 

 



56 

 

Informed Consent Form in Swahili  

Florida State University 

Fomu ya Ridhaa 

Unahitaji kusoma fomu hii kwa sauti kwa mshiriki. 

Kichwa cha utafiti: Athari ya mafunzo ya ufahamamu wa phonologia and majina na sauti za 

herufi kwa Kiswahili katika kusoma kwa Kiingereza.  

Jina langu ni Brenda Wawire na mimi ni mwanafunzi katika chuo kikuu cha Florida. Mtoto wako 

amealikwa kusaidia kufanya utafiti kuhusu jinsi watoto wanajifunza kusoma katika Kiswahili na 

Kiingereza. Tunamomba mtoto wako kushiriki kwa sababu ana umri mwafaka, anazungumza 

zaidi ya lugha moja na pia ndio ameanza kujifunza kusoma. Tungependa usome fomu hii na 

uulize maswali kabla ya kukubali mtoto wako ashiriki katika utafiti huu.  

Lengo la utafiti: Lengo kuu la utafiti huu ni kubaini iwapo watoto wa darasa la kwanza 

watajifunza kusoma maneno kwa kutumia mbinu ya kuambatanisha fonimu na sauti katika 

Kiswahili itawaifidi katika kusoma kwa Kiingereza.  Hatua ya kwanza itakuwa kubaini uwezo 

wa mtoto wako kusoma katika Kiswahili na Kiingereza. Tutamuuliza mtoto wako kushiriki 

katika michezo wa kusoma maneno katika Kiingereza na Kiswahili marambili dakika kwa muda 

wa dakika 30 kila lugha. Iwapo mtoto wako atachaguliwa kwa bahati, atashiriki kwa michezo ya 

kusoma maneno katika Kiswahili kwa dakika 20 mara tatu kwa juma kwa muda wa wiki nane. 

Iwapo mtoto wako hatachaguliwa ataendelea na masomo yake ya kawaida ya Kiswahili na 

Kiingereza.  

Athari na Faida:  Hakuna athari yeyote kwa mtoto wako akishiriki katika utafiti huu zinazozidi 

athari katika maisha ya kila siku. Mtoto wako atafaidika kwa sababu atafanya mazoezi ya 

kusoma atakapo shiriki katika michezo ya kusoma.  

Fidia: Mtoto wako hatapata fidia yeyote akishiriki katika utafiti huu.  

Usiri: Stakabadhi za utafiki huu zitawekwa kwa njia ya usiri iliyo halisi kulingana na sheria.  

Iwapo tutachapisha Makala yeyote tutahakikisha kwamba hatuta weka ndani ujumbe wowote 

ambao utamtambulisha mtoto wako. Stakabathi zote zitawekwa kwa njia mwafaka na mimi peke 

yake ndio nitakuwa na mamulaka juu yake.   
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Kushiriki kwa kujitolea: Kushiriki kwa mtoto wako katika utafiti huu ni kwa kujitolea. Mtoto 

wako hawajibiki kujibu maswali yote katika michezo ya kusoma kama hapendi.  Uamuzi wako 

iwapo mtoto wako atashiriki katika utafiti huu au hatashiriki hatuathiri uhusiano wako na shule 

ya mtoto wako au uhusiano wako na chuo kikuu cha Florida.   

Mtatifi mwenye utafiti huu ni is Brenda Wawire, nambari yake ya simu ni, na anwani ya barua 

pepe ni.  Uko huru kuuliza maswali yeyote sasa au wakati wowote mwingine. Iwapo unamaswali 

mengine yeyote kuhusu haki za mtoto wako unaweza kupiga simu kwa Institutional Review 

Board (IRB) Chuo Kikuu cha Florida nambari ya simu ni 1 850-644-8633. Utapewa nakala ya 

fomu hii uiweke. 

Tafadhali andika jina la mtoto wako hapa chini na utie sahihi kuwa ungependa mtoto wako 

ashiriki katika utafiti huu. 

Jina la mtoto: ________________________ 

Sahihi yako ___________________________ Tarehe _____________  
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English Assent Script for Children  

Hi, my name is Brenda Wawire. I am a graduate student at Florida State University, and I am 

doing a project to learn how children learn to read in Swahili and English. I would like to ask 

you for your help so I can do my project. Let me tell you about what you would be doing.  You 

engage in letters and word reading games in English and Swahili. If you are selected by chance, 

you will participate in more letters and word reading games in Swahili. If you say “yes,” you can 

still stop at any time by telling me “I want to stop.” You won’t get in any trouble for stopping. 

Your parent(s) know that I am asking you to do these things. Would you like to help me with my 

project? 

Swahili Assent Script for Children  

Hamjambo, jina langu ni Brenda Wawire. Mimi ni mwanafunzi katika chuo kikuu cha Florida na 

ninafanya utafiti kuhusu jinsi watoto wanajifunza kusoma katika Kiswahili na Kiingereza. 

Ningependa kuwaomba mnisaidie kufanya utafiti huu. Wacha niwaeleze jinsi mtashiriki. 

Ningependa mshiriki kwa kujiunga katika mchezo wa kusoma herufi na maneno katika 

Kiingereza au Kiswahili. Iwapo utachaguliwa kwa bahati, utashiriki katika michezo zaidi ya 

kusoma herufi na maneno katika Kiswahili. Iwapo utakubali, unaweza kuwacha kushiriki katika 

utafiti huu wakati wowote kwa kuniambia “sitaki kushiriki katika micheza hii tena” Hakuta 

kuwa shida yeyote ukifanya uamuzi huu. Wazazi wenu wanajua kuwa ninawauliza kushiriki 

katika michezo ya kusoma. Je, mngependa kunisaidia katika utafiti huu? 
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APPENDIX D 

WITHIN LANGUAGE CORRELATIONS  

Correlations among Swahili Pretest and Posttest Measures 

 
 

1 2  3  4 5 6 7 8 9 
1 Letter name  .38** 

        

2 Letter sound  .34** .45** 
       

3 Syllable reading .48** .54** .74** 
      

4 Oddity  0.11 .26** .27** 0.08 
     

5 Blending  .25** .28** .41** 0.1 .35** 
    

6 Word reading  .53** .61** .82** 0.1 .40** .66** 
   

7 Non-word reading  .53** .62** .84** 0.1 .41** .70** .67** 
  

8 Oral fluency  .46** .57** .77** .15* .39** .76** .78** .73** 
 

9 Receptive vocabulary  .26** .27** .34** -0.01 .26** .36** .32** .26** .46** 
**p <0.01 level (2 tailed) 
*p < 0.05 level (2 tailed) 
 

Correlations among English Pretest and Posttest Measures 

 
 

1 2 3 4 5 6 7 8 
1 Letter name  .45** 

       

2 Letter sound  0.06 .44** 
      

3 Phoneme detection  0.04 .31** .33** 
     

4 Blending  .17** .41** .30** .43** 
    

5 Word reading  .24** .49** .34** .45** .70** 
   

6  Non-word reading  .14* .53** .33** .42** .60** .63** 
  

7 Oral fluency  .24** .47** .31** .42** .75** .71** .73** 
 

8 Receptive vocabulary  .17** .31** .34** .36** .43** .38** .40** .45** 
**p <.01 level (2 tailed) 
*p < 0.05 level (2 tailed) 
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APPENDIX E 

 

TABLES 

Table 1  

Descriptive Information of Study Participants  

 Treatment Comparison  
% Male  52.2% 54.5% 
Mean age (SD) 6.68 (.99) 6.74 (1.09) 
Attrition %  7.27% 5.16% 
Mean (SD) of absence rate  1.84 (2.25) 1.67 (2.01) 
Mean (SD) of children who 
speak same language at 
school and at home  

0.31 (0.55) 0.32 (0.61) 

Mean (SD) SES  3.53 (1.52) 3.12 (1.49) 
   

Note: The total score of SES is 8. 
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Table 2 

Descriptive Statistics and Internal Consistency for Swahili Measures for the Treatment and 

Comparison Group 
Measure  

 
Comparison  

  
Treatment 

  
Pretest 

Skewness 
Pretest 

Kurtosis 
Posttest 

Skewness 
Posttest 
Kurtosis 

 
α Pretest 

Mean (SD) 
Posttest 
Mean 
(SD) 

Min - 
Max 

Pretest 
Mean 
(SD) 

Posttest 
Mean 
(SD) 

Min - 
Max 

Statistic Statistic Statistic Statistic 

Letter name  0.99 31.67 
(35.14) 

56.89 
(27.06) 

0 - 100 27.35 
(32.20) 

72.06 
(23.71) 

0 - 100 0.65 -1.12 -0.58 -0.15 

Letter sound 0.99 42.47 
(38.27) 

66.85 
(32.09) 

0 - 100 36.80 
(37.32) 

85.90 
(17.46) 

0 - 100 0.17 -1.68 -1.54 1.54 

Syllable reading 1.00 46.16 
(43.06) 

66.06 
(38.12) 

0 -100 45.82 
(41.57) 

70.64 
(35.54) 

0 -100 -0.01 -1.83 -0.92 -0.80 

Oddity 0.70 3.86  
(2.03) 

3.58 
(1.63) 

0 - 10 3.88 
(3.75) 

4.79 
(2.17) 

0 - 10 4.58 35.76 0.72 0.52 

Blending  0.82 5.99 
 (2.38) 

7.35 
(2.77) 

0 - 15 6.08 
(2.32) 

10.08 
(2.77) 

0 - 15 1.16 2.91 0.25 -0.79 

Word reading  0.99 15.01 
(20.05) 

28.28 
(21.58) 

0 - 50 14.69 
(18.80) 

30.63 
(20.93) 

0 - 50 0.77 -1.15 -0.45 -1.61 

Non-word reading  0.99 12.21 
(17.62) 

26.00 
(20.38) 

0 - 50 12.43 
(17.01) 

28.47 
(19.51) 

0 - 50 1.04 -0.50 -0.32 -1.63 

Oral fluency  0.96 5.94 
 (9.80) 

13.32 
(15.06) 

0 - 64 4.90 
(8.23) 

12.84 
(14.08) 

0 - 64 2.01 4.09 1.03 0.46 

Receptive vocabulary  0.59 18.92 
(2.78) 

19.15 
(2.52) 

0 - 25 18.89 
(2.63) 

19.82 
(2.48) 

0 - 25 0.02 -0.07 -0.32 -0.31 
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Table 3  

Descriptive Statistics and Internal Consistency for English Measures for the Treatment 

and Comparison Group 
Measure  
 

 
Comparison  

  
Treatment 

  
Pretest 

Skewness 
Pretest 

Kurtosis 
Posttest 

Skewness 
Posttest 
Kurtosis  

α Pretest Mean 
(SD) 

Posttest 
Mean 
(SD) 

Min - 
Max 

Pretest 
Mean (SD) 

Posttest 
Mean 
(SD) 

Min - 
Max 

Statistic Statistic Statistic Statistic 

Letter name  0.99 31.60 
 (35.70) 

39. 32 
(33.41) 

0 - 100 25.54 
(32.52) 

28.21 
(31.49) 

0 - 100 0.66 -1.21 0.49 -1.18 

Letter sound 1.00 42.07 
 (40.00) 

63. 74 
(33.20) 

0 - 100 41.05 
(38.03) 

81.22 
(21.10) 

0 - 100 0.08 -1.75 -1.47 0.99 

Phoneme 
detection  

0.92 3.80  
(5.35) 

4.67 
(4.19) 

0 - 10 3.36 (3.90) 7.97 
(2.82) 

0 - 10 1.80 5.38 -0.58 -1.30 

Blending  0.86 7.90 
 (3.33) 

10.35 
(3.43) 

0 - 15 7.92 (3.42) 11.63 
(3.02) 

0 - 15 -0.15 0.01 -1.10 1.06 

Word reading  0.99 8.60 
 (13.58) 

18.72 
(17.34) 

0 - 50 7.50 
(11.25) 

17.92 
(15.78) 

0 - 50 1.58 1.54 0.27 -1.39 

Non-word 
reading  

0.99 10.21 
 (16.82) 

21.57 
(20.04) 

0 - 50 10.45 
(16.44) 

20.43 
(19.30) 

0 - 50 1.15 -0.41 0.10 -1.71 

Reading 
fluency  

0.99 6. 35 
 (12.03) 

13.25 
(15.14) 

0 - 69 5.01 (7.91) 12.34 
(12.96) 

0 - 69 2.47 8.06 1.11 1.09 

Receptive 
vocabulary  

0.98 27.79  
(7.79) 

30.01 
(6.78) 

0 - 60 27.78 
(7.49) 

30.91 
(5.04) 

0 - 60 0.76 1.66 0.20 0.50 
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Table 4 

Bivariate Cross-Language Correlations between Swahili and English Posttest Measures  

  1 2 3 4 5 6 7 8 
1 Letter name  .24**        
2 Letter sound  .49** .70**       
3 Initial sound identification  .51** .51** .27**      
4 Blending  .48** .51** .29** .53**     
5 Word reading  .57** .53** .22** .45** .77**    
6  Non-word reading  .58** .54** .26** .42** .77** .79**   
7  Oral fluency  .54** .49** .26** .43** .71** .73** .80**  
8  Receptive vocabulary  .31** .38** .21** .41** .38** .41** .39** .43** 

**p <.0 01 level (2 tailed) 
*p < 0.05 level (2 tailed) 
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Table 5 

Multiple Regression Analysis for Swahili and English Language and Literacy Measures 
Swahili Measure        English  

Measures  
         

  
Beta t p ES     Beta t p ES 

Letter name  Intercept 45.86 18.12 <.001  Letter name  Intercept 26.36 8.31 <.001    
Pretest 0.31 7.89 <.001    Pretest 0.42 8.50 <.001   

 Female  3.41 1.29 0.2    Female -1.76 -0.52 0.60    
Treatment  16.14 6.10 <.001  0.65   Treatment -8.11 -2.41 0.02 0.25 

              
Letter sound  Intercept 52.89 21.09 <.001  Letter sound Intercept 47.79 18.09 <.001    

Pretest 0.34 10.05 <.001    Pretest 0.35 10.15 <.001   
 Female   1.13 0.44 0.658    Female  6.51 2.42 0.02   

Treatment  19.9 7.84 <.001 0.81   Treatment 16.64 6.20 <.001 0.64 
            
Syllable reading  Intercept 

36.66 13.13 <.001  
Syllable 
 reading  

Intercept - - -  

 
Pretest 0.64 19.06 <.001   Pretest - - -  

 Female -0.16 -0.06 0.955   Female  - - -   
Treatment  4.95 1.75 0.081 0.14  Treatment - - - - 

            
Oddity  Intercept 

3.43 14.99 <.001  
Phoneme 
detection 

Intercept 3.21 8.94 <.001   

 
Pretest 0.04 1.05 0.294   Pretest 0.29 7.26 <.001   

 Female 0.02 0.1 0.92    Female  0.75 1.96 0.05   
Treatment  1.20 5.47 <.001 0.63   Treatment 3.45 9.01 <.001 0.98 

            
Blending  Intercept 4.73 10.92 <.001  Blending  Intercept 7.06 15.88 <.001    

Pretest 0.44 7.04 <.001   Pretest 0.42 9.19 <.001   
 Female 0.14 0.50 0.621    Female 0.07 0.21 0.83   

Treatment  2.68 9.23 <.001 1.00   Treatment 1.54 4.97 <.001 0.52 
            

Word reading  Intercept 16.37 9.88 <.001   Word reading Intercept 9.09 7.69 <.001    
Pretest 0.72 15.26 <.001   Pretest 0.96 18.44 <.001   
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Table 5 continued             

Swahili Measure        English  
Measures  

         

  
Beta t p ES     Beta t p ES 

            
  15.74 10.21 <.001        
Non-word reading  Intercept 

0.77 15.54 <.001  
Non-word 
reading 

Intercept 12.44 7.97 <.001   

 
Pretest 2.20 1.28 0.20   Pretest 0.77 14.58 <.001   

 Female 2.22 1.30 0.20 0.11   Female  3.37 1.93 0.05   
Treatment  

    
  Treatment -1.19 -0.68 0.49 0.06 

 
 

Text reading fluency  Intercept 
5.09 5.85 <.001  

Text reading 
fluency 

Intercept 5.53 6.12 <.001   

 
Pretest 1.19 21.95 <.001   Pretest 1.07 21.57 <.001   

 Female   1.47 1.49 0.14    Female  1.17 1.16 0.25   
Treatment  

0.62 0.63 0.53 0.04 
  Treatment 1.03 1.02 0.31 0.08 

 
            
Receptive Vocabulary  Intercept - - -  Receptive 

vocabulary 
Intercept 19.48 15.08 <.001   

 Pretest - - -   Pretest 0.39 9.29 <.001   
 Female   - - -    Female  -0.59 -0.93 0.35  
 Treatment  - - -    Treatment 0.99 1.58 0.12 0.16 

*Note: After Benjamin-Hochberg correction, statistically significant p values ps ≤ .006 p value .007 were not considered statistically significant. Gender as a 
control variable for these regression models was not significant p >.006. ES is effect size. Swahili and English posttest outcomes as dependent variables 
and gender, pretest scores and treatment status as predictors. The effect sizes were computed using Hedge’s g. 
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Table 6 

Multiple Regressions for Moderator Analysis of the Swahili and English Language and Literacy Posttest Measures  
Swahili Outcome 
Measures 

     
English Outcome 
Measures 

     

  
Beta t p ES 

  
Beta t p ES 

Letter name  Intercept 50.90 10.63 <.001  
 

Letter name  Intercept 17.05 2.73 0.007 
 

 
Pretest 0.32 9.38 <.001  

  
Pretest 0.40 8.11 0.001 

 

 
Female  1.24 0.48 0.63 

  
Female  -1.45 -0.43 0.67 

 

 
Treatment  9.14 1.35 0.18 

  
Treatment  -1.15 -0.13 0.90 

 

 
Absence  -1.99 -2.23 0.03 

  
Absence  -0.58 -0.49 0.62 

 

 
SES -1.73 -1.43 0.15 

  
SES 3.55 2.22 0.03 

 

 
Language  2.35 0.75 0.45 

  
Language  -3.13 -0.58 0.56 

 

 
Treatment*Absence  1.19 1.02 0.31 

  
Treatment*Absence  1.40 0.91 0.36 

 

 
Treatment*SES 1.82 1.07 0.29 

  
Treatment*SES -3.01 -1.34 0.18 

 

 
Treatment*Language  0.11 0.02 0.98 0.15 

 
Treatment*Language  -2.01 -0.45 0.66 0.01 

            

Letter sound Intercept 54.98 11.36 <.001  
 

Letter sound  Intercept 46.18 8.59 <.001  
 

 
Pretest 0.33 9.62 <.001  

  
Pretest 0.33 8.92 <.001 

 

 
Female  1.06 0.41 0.68 

  
Female  6.93 2.42 0.02 

 

 
Treatment  14.45 2.12 0.04 

  
Treatment  15.39 2.08 0.04 

 

 
Absence  -1.11 -1.23 0.22 

  
Absence  -0.19 -0.19 0.85 

 

 
SES -0.31 -0.25 0.80 

  
SES 0.53 0.40 0.69 

 

 
Language  3.04 0.96 0.34 

  
Language  -5.00 -1.10 0.27 

 

 
Treatment*Absence  1.22 1.04 0.30 

  
Treatment*Absence  1.12 0.87 0.39 

 

 
Treatment*SES 1.19 0.69 0.49 

  
Treatment*SES 0.17 0.09 0.93 

 

 
Treatment*Language  -2.30 -0.50 0.62 0.22 

 
Treatment*Language  -1.11 -0.29 0.77 0.22 

            

Syllable reading  Intercept 45.94 8.63 <.001 
 

Syllable reading  Intercept - - - 
 

 
Pretest 0.64 18.95 <.001 

  
Pretest - - - 

 

 
Female  -0.90 -0.31 0.75 

  
Female  - - - 

 

 
 

Treatment  -3.98 -0.54 0.59 
  

Treatment  - - 
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Table 6 continued 
Swahili Outcome 
Measures 

     
English Outcome 
Measures 

     

  
Beta t p ES 

  
Beta t p ES 

 
Absence  -2.25 -2.26 0.03 

  
Absence  - - - 

 

 
SES -1.46 -1.09 0.28 

  
SES - - - 

 

 
Language  -5.70 -1.26 0.21 

  
Language  - - - 

 

 
Treatment*Absence  2.13 1.64 0.10 

  
Treatment*Absence  - - - 

 
Treatment*SES 1.23 0.65 0.52 

  
Treatment*SES - - - 

 
Treatment*Language  5.39 1.42 0.16 0.04 

 
Treatment*Language  - - 

            

Oddity  Intercept 1.76 1.45 0.15 
 

Phoneme detection  Intercept -3.20 -1.59 -3.20 
 

 
Pretest 0.05 1.26 0.21 

  
Pretest 0.27 6.76 0.27 

 

 
Female  0.17 0.72 0.47 

  
Female  1.12 2.91 1.12 

 

 
Treatment 2.05 1.20 0.23 

  
Treatment 4.83 1.69 4.83 

 

 
Vocabulary  0.06 1.04 0.30 

  
Vocabulary  0.30 3.01 0.30 

 

 
Absence 0.04 0.55 0.58 

  
Absence -0.19 -1.48 -0.19 

 

 
SES 0.09 0.83 0.41 

  
SES 0.31 1.74 0.31 

 

 
Language  0.64 1.76 0.08 

  
Language  0.57 0.94 0.57 

 

 
Treatment*Voc -0.04 -0.47 0.64 

  
Treatment*Voc -0.10 -0.71 -0.10 

 

 
Treatment*Absence -0.10 -1.00 0.32 

  
Treatment*Absence 0.33 1.94 0.34 

 

 
Treatment*SES 0.01 0.07 0.94 

  
Treatment*SES -0.09 -0.38 -0.09 

 

 
Treatment*Lang 0.24 0.80 0.43 0.14 

 
Treatment*Lang 0.35 0.69 0.35 0.18 

            

Blending  Intercept 0.26 0.16 0.87 
 

Blending  Intercept 0.92 0.52 0.60 
 

 
Pretest 0.34 5.19 0.001 

  
Pretest 0.36 7.31 <.001  

 

 
Female  0.28 0.92 0.36 

  
Female  0.28 0.83 0.41 

 

 
Treatment 5.25 2.35 0.02 

  
Treatment 3.48 1.39 0.17 

 

 
Vocabulary  0.25 3.17 <.001 

  
Vocabulary  0.32 3.63 <.001 

 

 
Absence -0.12 -1.12 0.26 

  
Absence -0.28 -2.45 0.01 

 

 
SES 0.14 1.02 0.31 

  
SES 0.30 1.96 0.05 

 

 
 

Language  -0.23 -0.49 0.63 
  

Language  -0.48 -0.91 0.36 
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Table 6 continued           

Swahili Outcome 
Measures 

     
English Outcome 
Measures 

     

  
Beta t p ES 

  
Beta t p ES 

 
Treatment*Voc -0.13 -1.14 0.26 

  
Treatment*Voc -0.10 -0.82 0.41 

 

 
Treatment*Absence 0.01 0.07 0.94 

  
Treatment*Absence 0.24 1.59 0.11 

 

 
Treatment*SES -0.12 -0.62 0.54 

  
Treatment*SES -0.23 -1.05 0.29 

 

 
Treatment*Lang 0.57 1.46 0.15 0.25 

 
Treatment*Lang 0.35 0.80 0.42 0.14 

            

Word reading  Intercept 16.65 4.90 <.001  
 

Word reading  Intercept 6.30 2.54 0.01 
 

 
Pretest 0.72 15.11 <.001 

  
Pretest 0.91 17.11 0.000 

 

 
Female  2.38 1.28 0.20 

  
Female  3.39 2.50 0.01 

 

 
Treatment  3.65 0.76 0.45 

  
Treatment  1.88 0.54 0.59 

 

 
Absence  -1.04 -1.62 0.11 

  
Absence  -0.59 -1.28 0.20 

 

 
SES 0.63 0.73 0.47 

  
SES 1.35 2.14 0.03 

 

 
Language  -2.62 -0.89 0.37 

  
Language  -2.83 -1.30 0.19 

 

 
Treatment*Absence  1.29 1.53 0.13 

  
Treatment*Absence  0.90 1.49 0.14 

 

 
Treatment*SES -1.30 -1.07 0.29 

  
Treatment*SES -1.27 -1.43 0.15 

 

 
Treatment*Language  3.71 1.51 0.13 0.07 

 
Treatment*Language  3.01 1.68 0.09 0.04 

            

Non-word reading  Intercept 14.70 4.58 <.001 
 

Non-word reading  Intercept 10.41 3.24 0.001 
 

 
Pretest 0.77 15.23 <.001 

  
Pretest 0.75 14.39 0.000 

 

 
Female  2.03 1.16 0.25 

  
Female  3.39 1.93 0.05 

 

 
Treatment  2.97 0.66 0.51 

  
Treatment  -0.73 -0.16 0.87 

 

 
Absence  -0.51 -0.83 0.41 

  
Absence  -1.38 -2.30 0.02 

 

 
SES 0.73 0.89 0.38 

  
SES 1.47 1.80 0.07 

 

 
Language  -2.05 -0.74 0.46 

  
Language  -3.49 -1.25 0.21 

 

 
Treatment*Absence  0.89 1.12 0.26 

  
Treatment*Absence  2.05 2.58 0.01 

 

 
Treatment*SES -0.94 -0.82 0.41 

  
Treatment*SES -1.71 -1.48 0.14 

 

 
Treatment*Language  1.99 0.86 0.39 0.06 

 
Treatment*Language  4.96 2.12 0.03 0.01 
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Table 6 continued           

Swahili Outcome 
Measures 

     
English Outcome 
Measures 

     

  
Beta t p ES 

  
Beta t p ES 

Text reading fluency Pretest 1.18 21.88 <.001 
 

Text reading fluency Pretest 0.99 18.12 0.000 
 

 
Intercept 2.64 1.44 0.151 

  
Intercept 2.34 1.12 0.26 

 

 

 
Female  1.45 1.46 0.15 

  
Female  1.27 1.13 0.26 

 

 
Treatment  3.50 1.36 0.18 

  
Treatment  6.78 2.32 0.02 

 

 
Absence  -0.43 -1.26 0.21 

  
Absence  -0.31 -0.81 0.42 

 

 
SES 1.03 2.24 0.03 

  
SES 1.43 2.72 0.01 

 

 
Language  0.31 0.20 0.84 

  
Language  1.17 0.65 0.52 

 

 
Treatment*Absence  0.26 0.57 0.57 

  
Treatment*Absence  -0.02 -0.04 0.97 

 

 
Treatment*SES -1.20 -1.85 0.07 

  
Treatment*SES -2.04 -2.74 0.01 

 

 
Treatment*Language  1.74 1.33 0.19 0.11 

 
Treatment*Language  1.61 1.07 0.29 0.17 

            

Receptive vocabulary  Intercept 11.28 11.03 <.001 
 

Receptive vocabulary  Intercept 20.55 12.84 <.001 
 

 
Pretest 0.39 8.29 <.001  

  
Pretest 0.36 8.50 <.001 

 

 
Female  -0.20 -0.79 0.43 

  
Female  -0.73 -1.13 0.26 

 

 
Treatment  1.20 1.85 0.06 

  
Treatment  1.13 0.68 0.50 

 

 
Absence  -0.07 -0.78 0.43 

  
Absence  -0.34 -1.53 0.13 

 

 
SES 0.18 1.55 0.12 

  
SES 0.15 0.51 0.61 

 

 
Language  0.49 1.23 0.22 

  
Language  -0.65 -0.64 0.52 

 

 
Treatment*Absence  -0.12 -1.02 0.31 

  
Treatment*Absence  0.03 0.09 0.93 

 

 
Treatment*SES -0.11 -0.65 0.52 

  
Treatment*SES 0.01 0.03 0.98 

 

 
Treatment*Language  0.28 0.83 0.40 0.19 

 
Treatment*Language  -1.00 -1.16 0.25 0.07 

*Note: a0zfter Benjamin Hochberg correction, statistically significant all ps ≤ .006 p value .007 not considered statistically significant. Gender as a control 
variable for these regression models was not significant p >.006.  ES is Effect Size. Language means language spoken at home.  Dependent variables were the 
Swahili and English posttest outcomes with predictors being the respective pretest scores, gender, the main effects were vocabulary, language spoken at home, 
absence, and socio-economic status and the interaction terms were treatment and ses, treatment and language spoken at home, and treatment and absence
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