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Abstract 

This study investigated English phonological awareness in adult native speakers of English (L1) and 

in relation to their phonological awareness skills and proficiency in their German (L2). Most research 

in L1 phonological awareness focuses on younger children, their phonological awareness 

development, the relationship between reading and phonological awareness, as well as disorders. 

Little is known about adults and their phonological awareness skills. Most often, adults are used as 

controls without further investigation. In cases where phonological awareness has been investigated 

in adults, it was mostly special populations such as poor readers, speech-language pathologists, or low-

literacy or illiterate adults. This study investigated adults L1 phonological awareness skills in English 

with tasks such as rhyming, segmenting, identifying, replacing, deleting, and reversing; a 

mispronunciation task was also included. Results show that while all tasks but segmenting and 

rhyming are close to ceiling, segmenting and rhyming exhibit great variability. Some individuals 

also showed below average performance on the other tasks, indicating that there is variation in adult 

L1 phonological awareness. The same adults were tested during their second semester of learning 

German, with the same tasks in German. The relation between their L1 and L2 phonological 

awareness skills was strong and significant. More interestingly, the segmenting and reversing task 

were more accurate in the subjects’ L2, possibly due to the shallower orthography of German. 

Finally, participants’ L2 proficiency was assessed with a C-Test. Results demonstrate a significant 

relation between the L2 phonological awareness skills and the L2 proficiency, despite the 

proficiency measure being one that more heavily focuses on grammar and vocabulary and not so 

much on pronunciation or sounds in general.   
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1. Introduction 

To learn a language, there are many obstacles that infants must overcome. First, the infant 

must learn to perceive the speech stream and break it up into useful and meaningful units. To do 

this, an infant has to become aware of the native language phonemes, i.e., the contrastive sounds 

used in that language. Eimas et al. (1971) have demonstrated that infants as old as one month are 

sensitive to particular acoustic contrasts and can readily perceive those differences.  Speech 

perception skills rapidly develop, and after one year of age, a child’s discriminatory abilities are 

narrowed to their native language. In addition to rapidly developing speech perception skills, an 

infant must also learn to control their articulators in order to produce speech sounds. This process 

often starts with cooing and babbling when an infant “plays” with its articulators. As the child plays, 

specific sounds are often reinforced by their caregivers; this serves to refine the sounds produced by 

the child and strengthen their perception skills related to their native language. As the child 

continues to mature, so do their speech perception and production capabilities, with a child learning 

to produce its first words around age one. 

The process of development continues until a child reaches native-like competencies with 

regards to pronunciation, lexicon, and grammar. Being a native speaker of a language often implies 

the highest level of sophistication with the language, but these assumptions are not frequently tested. 

While it may be true that for most linguistic tasks and experiments, native speakers will perform 

significantly better than non-native speakers, this does not imply that native speakers will perform 

at perfect or near-perfect levels. For example, native speakers may have a large lexicon, but that 

does not imply that they will know every word of that language. “Acme,” “paroxysm,” or 

“acrophobia” are all English words but are likely not familiar to everyone. Native speakers have 

native-like pronunciation for the sounds in their language, something which is fairly difficult to 

achieve in any second language. They can also easily detect a foreign accent. Nevertheless, this does 
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not imply that native speakers know how to pronounce every word of their language and they 

may have trouble with instances such as “otorhinolaryngologist” or “absquatulate.” 

Another part of learning a language relates to phonological awareness, the “ability to 

recognize, discriminate, and manipulate linguistic sounds apart from their meanings” (Branum-

Martin et al., 2006, p. 171). It is believed that these skills are related to reading ability, but this is 

seldom tested in adult native speakers. The myriad of studies on the development of phonological 

awareness skills primarily include children (Bradley & Bryant, 1983; Fox & Routh, 1975; Høien et 

al., 1995; Liberman et al., 1974; Mann & Liberman, 1984; Skowronek & Marx, 1989; Stahl & Murray, 

1994; Stanovich et al., 1984; Treiman & Baron, 1983; Treiman, 1985; Tunmer et al., 1988), as one goal 

of the education system is to identify and treat children who are at risk for delays in reading abilities. 

In addition, phonological awareness has been extensively studied with regards to reading (Bradley 

& Bryant, 1983, 1985; Fox & Routh, 1975; Liberman et al. 1974; Lundberg et al., 1988; Lundberg & 

Høien, 1991; Mclean et al., 1987; Treiman & Baron, 1981; Tunmer & Nesdale, 1986); again, mostly 

in children because children usually learn to read between age 4-7, an age range in which their 

phonological awareness is still developing. This is particularly interesting because many studies have 

illustrated that reading and phonological awareness influence each other, meaning development in 

one area strengthens the other area and vice versa (Adams, 1990; Bradley & Bryant, 1983; Burgess 

& Lonigan, 1998; Carroll et al., 2003; Chard & Dickson, 1999; Fox & Routh, 1975, 1984; Liberman et 

al. 1974; Lundberg et al., 1988; Lundberg & Høien, 1991; Mclean et al., 1987; National Reading 

Council, 1998; Perfetti, 1988; Quinn et al., 2015; Shanahan & Lonigan, 2010; Stanovich, 1986, 2000; 

Treiman & Baron, 1981, 1983b; Tunmer & Nesdale, 1986; Wagner et al., 1987).  

When it comes to phonological awareness skills in adults, only a few studies have been 

conducted and these mostly included special populations such as poor readers (Schiller, 2008), low-

literacy adults (Jiménez & Venegas, 2004), illiterate adults (Morais et al., 1979; Roazzi et al., 1993), 

adults with learning disabilities (Stothers & Klein, 2010), or speech-language pathologists (Spencer 
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et al., 2008; 2011). Studies that only included adults are rare and most often served as control group 

with individual variation was disregarded in the reporting of results. Moran and Fitch (2001) 

included college students in a phonetics class and then reported individual findings that provided 

interesting outcomes. Their results highlight that there is significant variability between individual 

adults and their phonological awareness skills even though they are all native English speakers. This 

brings us to the first research question of this dissertation. Given the countless number of studies on 

children and the lack of studies on adults, the first research question is whether individual 

differences in phonological awareness exist in the adult population. In other words, when testing 

adults in their native language, is there any variation in their phonological awareness or are their 

skills rather similar? If differences exist, how can those be explained? 

In addition to learning their native language, many adults learn multiple languages. While 

most research on phonological awareness has focused on native language (L1) phonological 

awareness, only recently have studies started to investigate phonological awareness skills in a second 

language (L2) (Anthony et al., 2009; Cisero & Royer, 1995; Comeau, 1999; Dickinson et al., 2004; 

Dixon et al., 2012; Goodrich & Lonigan, 2017; Gottardo et al., 2001; Hu, 2019; Kang, 2012; Liouw & 

Poon, 1998; Matthieu, 2016; Russak & Saiegh-Haddad, 2011, 2017; Saiegh-Haddad, 2003, 2004, 2007a, 

2007b, 2019; Verhoeven, 2007; Wawire & Kim, 2018; Wise et al., 2016). For many adults, L2 

phonological awareness abilities are different from L1 phonological awareness skills because L2 

learners already have already acquired one language, are often older, and can usually read and write 

(Saiegh-Haddad, 2019). Most studies, however, have investigated L2 phonological awareness in only 

children, usually around the age of four to eight. Saiegh-Haddad (2019) suggests, the fact that adults 

have been reading and writing for several years is an important difference because reading skills 

and orthography can influence phonological awareness (see chapter 2.3; Adams, 1990; Algería & 

Morais, 1979; Bradley & Bryant, 1983, 1985; Burgess & Lonigan, 1998; Chard & Dickson, 1999; Fox 

& Routh, 1975; Liberman et al. 1974; Lundberg et al., 1988; Lundberg & Høien, 1991; Mann, 1986; 
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Mclean et al., 1987; Morais et al., 1979; Morais et al. 1988; Perfetti, 1988; Read et al., 1986; Stanovich, 

1986; Treiman & Baron, 1981; Tunmer & Nesdale, 1986; Wagner et al., 1987; Yopp, 1988) and those 

orthographic effects will be automatic and cannot be switched off once acquired (Castles et al., 2003; 

Tyler & Burnham, 2006). Some L2 phonological awareness has also been investigated in children 

who grew up bilingual. Again, there is a lack of studies on L2 phonological awareness that would 

include adults to address these factors.  

Overall, based on studies done in children, there has been strong evidence for cross-language 

transfers of L1 phonological awareness skills into L2 phonological awareness skills. While most 

studies are correlational in nature, Wawire and Kim (2018) also found causal evidence. The current 

study will address L2 phonological awareness skills in adults and investigate if cross-language 

transfers does not only apply to children but also adults. This is particularly interesting because of 

the different circumstances adults face when learning a second language (as mentioned, they know 

how to read and write, possess a fully-fledged L1, etc.). This dissertation will examine adult college 

students who natively speak English (L1) and assess their second language phonological awareness 

skills in German (L2). This is a question of interest because all adults included in this study could 

read and write and have had considerably more exposure to their native language than children, a 

factor that could affect phonological awareness. 

Studies on L2 phonological awareness have been conducted in a wide variety of different 

languages. Most often, the L1 was English while the L2 was, for instance, Spanish (Bialystok et al., 

2003; Branum-Martin et al., 2006; Cisero & Royer, 1995), French (Comeau et al., 1999), Chinese 

(Gottardo et al., 2001; Hu, 2019), Korean (Kang, 2012), Japanese (Kuo et al, 2016), Greek (Loizou & 

Stuart, 2003), and Hebrew (Saiegh-Haddad, 2019). Little is known when the L2 is German. Both 

German and English are West-Germanic languages, and their phonological inventory is not 

strikingly different. Phonemically speaking, plosives, liquids, semivowels, and nasals are rather 

similar. German possesses two affricates that do not exist in English, i.e., /p͡f/ and /ts͡/; it also has the 
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dorsal fricative /x/, which has three allophones occurring in complementary distribution: [ç] after 

front vowels, [x] after non-low back tense vowels, and [χ] after low vowels (Wiese, 1996). Those are 

generally the sounds that are unfamiliar for English speakers. There are also some minor phonotactic 

rules that are different, and English lacks the rounded front vowel /y, ø/. For a thorough comparison 

between the two phoneme inventories, see König and Gast (2007). In addition, the orthographies 

are different. English has a deep orthography while German possesses a shallow one. This makes 

the pair English-German an interesting one for this study. Given the number of studies on the 

effects of orthography on phonological awareness, would going from English (L1) to German (L2) 

then imply that second-semester learners of German will exhibit a high level of L2 phonological 

awareness already because of the benefits of orthography? This dissertation will further contribute 

to the knowledge of L1-L2 phonological awareness by using German, a language that has so far been 

not included and offers the possibilities to learn about the orthographic effects when it comes to L2 

phonological awareness.  

Lastly, Saiegh-Haddad (2019) mentions the correlational relationship between L2 

phonological awareness skills and L2 oral proficiency. The question that has not been addressed is 

whether L2 phonological awareness skills only correlates with L2 oral proficiency or whether there 

are also effects between L2 phonological awareness skills and general L2 proficiency (e.g., language, 

vocabulary, grammar). This dissertation attempts to answer this question by including a quick 

proficiency measure that works particularly well for English and German (Eckes & Grotjahn, 2006).  

Goals. To summarize the goals of this dissertation, the thesis aims to answer the following 

three research questions: 

1) Do individual differences in L1 phonological awareness exist in adults? 

2) Does phonological awareness in a second language (L2) correlate with one’s native 

language (L1) phonological awareness skills? 
 

3) Does second language (L2) phonological awareness correlate proficiency in that 

second language (L2)? 
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Structure. This dissertation begins with a review of the literature on phonological awareness. 

It will include various definitions, propose a working definition, and provide some background on 

the classification, the underlying construct, and how to assess phonological awareness. A short section 

on reading will do justice to the sheer number of studies that have investigated the relationship 

between phonological awareness and reading. This is also necessary as reading has an impact on the 

developmental trajectory. Following that, factors affecting the individual phonological awareness 

skills in adults in their first (English) and second (German) language will be highlighted. Chapter 3 

outlines the methods. It shows how the phonological awareness tasks in English and German 

(rhyming, segmentation, identification, replacement, deletion, and reversal), the mispronunciation 

task in English and German, as well as the C-Test (a test of general language proficiency) were 

designed and carried out. The English tasks will address the first goal, investigating adult 

phonological awareness and individual differences. The German phonological awareness task and 

mispronunciation story will address the second goal, analyzing the relationship between L1 and L2 

phonological awareness. Finally, the C-Test, a quick proficiency measure in German, will be used 

to address the third goal, does second language phonological awareness influence second language 

proficiency? Chapter 4 highlights the results in the form of descriptive statistics, correlations, and 

regressions, and Chapter 5 discusses the findings in light of the research questions.  

2. Background 

Chapter 2 provides background information on phonological awareness. It begins by 

highlighting different definitions and scopes of what phonological awareness is, followed by how 

people have viewed the construct phonological awareness and how they attempted to measure it. 

Next is a quick review of phonological awareness and its relation to reading, which lays the 

foundation for the following section outlining how phonological awareness develops, since reading 
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can affect phonological awareness. The ensuing section highlights various factors that could affect 

phonological awareness on an individual basis before phonological awareness in adults will be 

reviewed. The final parts highlight the role of phonological awareness in language learning as well 

as phonological awareness in a second language.  

2.1 Definition 

The goal of this section is to provide an overview of the various definitions of phonological 

awareness. As there are a number of studies that have addressed phonological awareness, there are 

consequently many different definitions. In the following, various definitions will be reviewed 

with respect to their similarities or differences before adopting a working definition. Section 2.1 will 

not address the construct phonological awareness and its dimensions; this will be the focus of 2.2.  

To begin with, phonological awareness is a metalinguistic skill (Ball, 1993; Tunmer et al., 

1988; Tunmer & Rohl, 1991). Generally speaking, Tunmer et al. (1988) suggests that metalinguistic 

abilities enable “one to reflect on and manipulate the structural features of spoken language” (p. 136). 

The authors argue that most language operations are automatic, i.e., they occur unconsciously. For 

instance, one does not actively think about how to segment an incoming speech stream into words, 

let alone individual phonemes; one does also not think about the meaning of the words – this is an 

automatic and subconscious process, to the extent that listeners assess these things at all in the process 

of spoken word recognition. On the other hand, there are conscious processes where one actively 

deliberates about such things, e.g., when deciding where to place a hyphen, we may think about 

the syllabic structure of a word. In Tunmer et al.’s (1988) words, metalinguistic abilities require a 

so-called control process. Control process means that one must actively and deliberately think about 

language operations. It is only then that one will become aware of, for instance, the number of 

sounds in hidden.  
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Tunmer et al. (1988) then suggest that one can use one’s metalinguistic abilities “to perform 

mental operations on the products of the mental mechanisms involved in sentence comprehension” 

(p. 136). The products of mental mechanisms are “phonemes, words, structural representations of 

sentences, and sets of interrelated propositions” (Tunmer & Rohl 1991, p. 3). This is what the authors 

call metalinguistic awareness. It is similar to Ball’s (1993) definition, which defines metalinguistic 

awareness as “the ability of the language user to reflect on and to manipulate the form (structural 

features) of spoken language” (p. 142). Yet, Tunmer and Rohl (1991) and Fowler (1991) mention 

one paradox that comes with metalinguistic awareness. When learning their native language, 

infants manage to break up the continuous speech stream into meaningful units (words) and even 

become aware of the acoustic contrasts of their native language at an age as young as one month 

(Eimas et al., 1971). They can use those contrasts when learning how to speak, but only 

subconsciously; it will take them many years to develop their metalinguistic awareness so that they 

consciously can attend to those L1 phonemic contrasts.  

Phonological awareness is a metalinguistic skill (Ball, 1993; Tunmer et al., 1988; Tunmer & 

Rohl, 1991). In fact, Tunmer and Rohl (1991) suggest that there are four manifestations of 

metalinguistic awareness: phonological awareness, word (lexical) awareness, syntactic awareness, 

and pragmatic awareness. Word awareness is the “ability to perform mental operations on the output 

of the lexical access mechanism,” syntactic awareness is “the ability to perform mental operations on 

the output of the mechanism responsible for assigning intrasentential structural representations to 

groups of words”, and pragmatic awareness is the “ability to perform mental operations on the output 

of the mechanism responsible for integrating individual propositions into larger sets of propositions 

through the application of both pragmatic and inferential rules” (Tunmer & Rohl, 1991, p. 3). Elbro 

and Pallesen (2002) suggest a similar division of all the metalinguistic skills. However, they do add 

a fifth one which is morphemic awareness. The only type of metalinguistic awareness that is of 

interest here is phonological awareness.  
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Definitions of phonological awareness differ in two ways. First, many researchers proposed 

a general definition of phonological awareness whereas others specified the phonological units that, 

according to their definition, are included or excluded. The second set of definitions leads to the 

numerous differences in phonological awareness: which phonological units does phonological 

awareness encompass and include. Beginning with the first set of definitions, many researchers have 

proposed rather general or broad definitions of phonological awareness. For instance, Stahl and 

Murray (1994) write that phonological awareness is the “awareness of sounds in spoken (not written) 

words” (p. 221) which is similar to Quinn et al.’s (2015) broad definition of the “awareness of and 

access to the sound structure of an oral language” (p. 80). Similarly, Anthony and Francis (2005) 

provide another general definition such as “one’s degree of sensitivity to the sound structure of oral 

language” (p. 255) and Lane et al. (2002) would concur with their definition of the “conscious 

sensitivity to the sound structure of language”. Finally, Goswami (1999) defines phonological 

awareness as “a child’s awareness that spoken words be broken down into smaller units of sound” (p. 

134). One problem with this definition is that it is limited to children, but both adults and children 

possess phonological awareness skills. In fact, every human speaking a language will possess some 

degree of phonological awareness within their native language. This definition clearly shows how 

the research about phonological awareness focuses almost exclusively on children.  

Looking at Goswami’s (1999) definition, another key point is the operations an individual 

can perform when they have well-developed phonological awareness skills. The definition hints at 

this by saying “that spoken words be broken down into smaller units of sound” (p. 134) highlighting 

that one can perform certain abstract operations on speech when being phonologically aware. 

Jiménez González and Ortiz González (1993) also hint at this by saying that phonological awareness 

is “a form of metalinguistic awareness and refers to the ability to carry out mental operations on 

speech” (p. 154) and the same goes for Chard and Dickson (1999), who define phonological awareness 

as “the understanding of different ways that oral language can be divided into smaller components” 
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(p. 262). Those definitions imply that one can carry out certain operations. Other definitions state 

this more explicitly. For example, Sodoro et al. (2002) write that phonological awareness is “the 

conscious ability to detect and manipulate sounds of language” (p. 223) or as Goswami & Bryant (1990, 

as cited in Castles et al., 2003, p. 445) put it, it is “the ability to perceive and manipulate the sounds 

of spoken words.” Høien et al. (1995) also state that phonological awareness is “the ability to abstract 

and manipulate segments of spoken language” (p. 172) and Anthony and Francis (2005) become 

clearer later on by saying that phonological awareness “refers to one’s ability to recognize, 

discriminate, and manipulate the sounds in one’s language, regardless of the size of the word unit 

that is the focus” (p. 256). Generally speaking, those operations are categorizing, detecting, deleting, 

blending, rhyming, alliteration, counting sounds/phonemes or syllables, and segmenting words into 

syllables or phonemes (Anthony & Lonigan, 2004; Chard & Dickson, 1999; McBridge-Chang, 1995; 

Lewkowicz, 1980; Morais, 1991a; Sodoro et al., 2002; Yopp, 1988). Section 2.2 provides tasks to assess 

phonological awareness and will further address the operations that one has to perform during 

phonological awareness assessments.  

While the definitions above have so far defined phonological awareness in general, this 

section will address how phonological awareness definitions vary depending on the size of the 

phonological unit they include. The units of interest in many definitions are words, rhymes, 

syllables, onset-rime distinctions, and phonemes (segments), going from very broad (words) to very 

narrow (phonemes/segments). A very narrow definition comes from Tunmer and Rohl (1991), who 

treat phonological awareness “as awareness of abstract phonological units” (p. 5). In other words, they 

view phonological awareness exclusively as phonemic awareness, which is the awareness of 

phonemes only (Golinkoff, 1978). Considering the abundance of research on phonological awareness, 

this definition seems too narrow for phonological awareness and should have been labeled phonemic 

awareness instead. A broader definition comes from Morais (1987, 1991a, 1991b) and Mann (1991). 

Those scholars include words, rhymes, syllables, and phonemes. In particular, Morais (1991a) 
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suggests that phonological awareness is the awareness of phonological strings, syllables, phonemes 

(segmental awareness), and phonetic features. Morais (1991b) also argues that while syllabic 

awareness is a phonological awareness skill, onset-rime distinctions are not. This then stands in 

contrast to Treiman (1991), who resides on the other end of the continuum with an “all-inclusive” 

definition. Phonological awareness is defined as “the awareness of any of the phonological units, of 

the spoken language” (p. 159) adapting a very all-encompassing view of which units that are 

included when someone is said to be phonologically aware. It could be words, rhymes, syllables, 

onset-rimes, or phonemes. This is not surprising given Treiman’s previous research (Treiman & 

Baron 1983a; Treiman, 1985, 1987), which supports that onset-rime awareness should also be 

included in phonological awareness. Anthony and Lonigan (2004) also suggest that sub-syllabic skills 

such as onset-rime distinctions can be included in a less stringent definition.  

As different as the definitions presented above may be, we see characteristics of phonological 

awareness that form a golden theme through most of the definitions. Phonological awareness refers 

to oral and not written language; it is a metalinguistic skill; it refers to the phonological structure of 

a language; it enables speakers to perform conscious operations on language, e.g., blending, reversing, 

deleting, rhyming, etc.; with the size of the phonological unit in question debated. Combining all 

those “features,” this dissertation adopts the following working definition: 

Phonological awareness is a metalinguistic skill that refers to the conscious awareness of the 

phonological structure of an oral language, enabling speakers to deliberately identify, detect, 

and manipulate phonological units of that language.  

As this dissertation’s goal is not to argue whether syllables or onset-rime distinctions are part 

phonological awareness or not, the final part of this working definition, “phonological units of that 

language” was deliberately left broad and open, similarly to Anthony and Francis (2005).  

One final note on naming conventions. As Lane et al. (2002) point out, there is some 

terminology that can be confused, in particular phonological awareness and phonemic awareness. 

Phonological awareness was just defined. Phonemic awareness exclusively refers to the awareness 
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of phonemes. The National Research Council (1998) defines phonemic awareness as the “insight that 

every spoken word can be conceived as a sequence of phonemes” (p. 52). For instance, segmenting 

a word such as bees into its individual phonemes /b/, /i/, /z/. Therefore, phonemic awareness forms 

a part of phonological awareness, which can serve as umbrella term including phonemic awareness 

(Sodoro et al., 2002). Phonemic awareness can also be called phoneme awareness or segmental 

awareness (Morais, 1991b). Phonological awareness is also different from phonics. Lane et al. (2002) 

state that phonics “is an instructional approach used to help children make sense of the connection 

between sounds and letters” (p. 102). For example, a child will be taught that the letter <p> is 

pronounced as [p] so that it can match graphemes with the corresponding phonemes. Phonics can 

additionally mean sound-letter knowledge (Chard & Dickson, 1999; Quinn et al., 2015).  

2.2 Phonological Processing Abilities, the Underlying Construct,  

      and Assessment 

The previous section has illustrated several different definitions of phonological awareness 

and provided a working definition that will be adapted in this dissertation. Before we continue, we 

should note that phonological awareness is a skill that is part of a larger skill set, i.e., the so-called 

phonological processing abilities. Phonological processing abilities are comprised of three individual 

skill sets: phonological access to lexical storage, phonological memory, and phonological awareness 

(Anthony & Francis, 2005; Sodoro et al., 2002; Wagner & Torgesen, 1987; Wagner et al., 1993). We 

already defined phonological awareness (see section 2.1). Phonological memory is one’s ability to 

code “information in a sound-based representation system for temporary storage” (Anthony & 

Francis, 2005, p. 255). In other words, a language user “recodes” a written word into a sound-based 

representation that can then be stored. Sodoro et al. (2002) add that those stored sound-based 

representations can also advance into the long-term memory. Wagner and Torgesen (1987) call this 

process the phonetic recoding to maintaining information in the working memory. Last is the 
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phonological access to lexical storage. Anthony and Francis (2005) define this process as the 

“efficiency of retrieving phonological codes from memories” (p. 255). Sodoro et al. (2002) suggest that 

this describes the process of retrieving the sound-based phonological representations from the long-

term memory. A common task to test this type of phonological processing skill is the rapid naming 

task (Sodoro et al., 2002; Wagner & Torgesen, 1987). “Rapid naming is the ability to quickly retrieve 

phonological or sound representations from long-term memory” (Sodoro et al., 2002, p. 225) and tasks 

usually require participants to rapidly name objects, letters, digits, or colors (Wagner et al., 2013; 

Wagner & Torgesen, 1987). Overall, one must keep in mind though that these three phonological 

processing skills are highly interrelated (Anthony & Francis, 2005).  

This brings us to the next question: how can the construct phonological awareness be 

categorized? Based on those categories, what is its dimensionality? And finally, how can we 

operationalize it in order to utilize assessment tools that validly and reliably measure this construct 

called phonological awareness? Section 2.2.1-2.2.3 provide an overview to answer those questions.  

2.2.1 Categorization 

A few researchers have categorized or separated phonological awareness (Gathercole & 

Braddeley, 1993; Goswami, 1999; Morais 1991b; Skowronek & Marx, 1989), mainly based on the 

phonological units in question (words/rhymes, syllables, onset-rimes, and phonemes – note that 

words are included here as Tumner et al. (1988) state that word awareness is implied in phonological 

awareness as well, although it is commonly not tested or explicitly mentioned). Skowronek and 

Marx (1989) categorize phonological awareness into a broad phonological awareness and a narrow 

one. With the broad view, the authors refer to skills related to larger phonological units, for example 

rhymes and syllables. They suggest that broad phonological awareness is the “ability to cope with 

phonetic aspects of spoken language” (Skowronek and Marx, 1989, p. 278). These skills arise in 

preschool, and require language knowledge as prerequisite but not conscious application. This is 
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different for narrow phonological awareness. Narrow refers to the analysis of the phonological 

structure and explicit operations performed on those structures. It can be measured with tasks aiming 

at individual phonemes, e.g., identification or blending, and the authors suggest that narrow 

phonological awareness is a prerequisite for literacy, arising during the first years in school.  

Gathercole and Braddeley (1993) divide phonological awareness into implicit and explicit 

phonological awareness. With explicitness, they refer to the “judgement that the child makes” (p. 

132). For instance, in a rhyme oddity task detection paradigm, a child would make an implicit 

judgement about the sound structure (e.g., which word is the odd one out: go, so, hat?). In this case, 

the child does not have to have an explicit concept of what a rhyme is; they simply listen to the 

words and assess which of them sounds different. By contrast, in a syllable tapping task, the child 

would make an explicit statement about the sound structure because they would have to know the 

concept of a syllable. Gathercole and Braddeley (1993) are scarce in their distinction between implicit 

and explicit phonological awareness. They only refer to Morais et al. (1987) and how those authors 

distinguish between segmental awareness and segmental analysis, which roughly correspond to 

their distinction of implicit versus explicit. Nevertheless, one can say that Gathercole and 

Braddeley’s (1993) distinction roughly corresponds to the broad/narrow distinction proposed by 

Skowronek and Marx (1989). 

Morais (1991b) divided phonological awareness into holistic versus analytical. Morais defines 

holistic as the “capacity to consciously judge a number of suprasegmental properties of an utterance” 

(p. 35). This is clearly different from the two previous approaches in that Morais moves away from 

the traditional phonological units of interest (words/rhyme, syllables, onset-rimes, phonemes) and 

includes suprasegmental features, for example phonological length, voice quality, or prosody. The 

researcher makes clear that this ability appears in relational judgement tasks when, for instance, 

someone must compare two utterances. On the other hand, there is the analytical phonological 

awareness component. Morais (1991b) states that analytic refers to “the capacity to consciously isolate 
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the constituent parts of an utterance” (p. 35). He argues that different constituents are embedded 

hierarchically in an utterance, going from utterance to word to syllable, to onset-rime, and 

eventually to phoneme. Morais suggests that conducting syllable-related tasks is the least analytic as 

syllables roughly correspond to articulatory acts which show an acoustic peak in energy (Liberman 

et al., 1974), and are perceptually more salient (Jiménez González and Ortiz González, 1993). The 

deeper one goes on this hierarchical structure, the more analytic the tasks become with the conscious 

isolation of phonemes being the most analytical task. In other words, Morais’ (1991b) “analyticness” 

depends on the size of the phonological unit – the smaller the unit, the more analytical the task.  

Finally, Goswami (1999) does not divide phonological awareness into the dichotomies we 

have seen so far. Instead, they suggest certain levels of phonological awareness: syllable awareness, 

onset-rime awareness, and phoneme awareness. Syllable awareness refers to the ability to detect 

syllables in words, onset-rime awareness refers to the ability to detect that a syllable is made up of 

two parts: onset and rime, and phoneme awareness was defined earlier. Goswami (1999) does 

mention that occasionally, it is hard to distinguish between phoneme awareness and onset-rime 

awareness because a syllable such a me /mi/, in which onset (/m/) and rime (/i/) consist of one 

phoneme only, could basically be seen as phoneme awareness as well.  

Similar to the definitions in section 2.1, the various categorizations of phonological awareness 

also show a general pattern. This theme is displayed in figure 1 (next page). The primary driving 

factor used by researchers to categorize phonological awareness is with reference to the phonological 

unit of interest. While Goswami (1999) simply divided phonological awareness into the awareness 

of the corresponding phonological unit, Morais (1991b) opted for a different approach. They suggests 

that an analytical skill is required for tasks with syllables, onset-rimes, and phonemes. Skowkronek 

and Marx (1989) as well as Gathercole and Braddeley (1993), on the other hand, simply divided 

phonological awareness into phoneme awareness (narrow/explicit) and awareness of all phonological 

units. This is not surprising given the numerous studies that suggest that phoneme awareness is the 
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most commonly referred subtype of phonological awareness, in particular when it comes to the 

acquisition of reading (Fox & Routh, 1975; Gathercole & Braddeley, 1993; Liberman, 1982; 

Lundberg, 1991; Morais et al., 1979; Morais et al., 1987; Morais, 1991a; Quinn et al., 2015; Treiman & 

Baron, 1983a; Treiman, 1985; Treiman & Rohl, 1991; Wagner, 1988).  

As figure 1 illustrates, many researchers suggest that there are “different kinds” or different 

“subtypes” of phonological awareness. While this is only one way to classify phonological awareness, 

it still raises the question whether the underlying construct of phonological awareness is 

unidimensional or multidimensional. In other words, despite the difference in phonological units 

and classifications outlined above, is phonological awareness one single construct that manifests itself 

in different forms or are there indeed more than one dimension underlying the concept of 

phonological awareness?  

2.2.2 Dimensionality 

Previous research has attempted to figure out whether the underlying construct of 

phonological awareness is one single construct phonological awareness (unidimensional) or if there 

are multiple constructs (two or more dimensions). This question arises from two key factors. One 

factor, the different categorizations of phonological awareness, was just outlined. The other factor is 

 
Figure 1: An overview of how various researchers separated and categorized phonological 

awareness. 
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that a number of different tasks exist (e.g., Bradley & Bryant, 1983; Lewkowicz, 1980; Liberman et 

al. 1974; Morais et al. 1979; Stahl & Murray, 1994; Vloedgraven & Verhoeven, 2009; Yopp, 1988), all 

aiming to measure the construct of phonological awareness. McBridge-Chang (1995) adds that there 

has been little standardization in the tasks as well as in the administration; the fact that tasks 

inherently vary in difficulty and that individual (or specific) tasks require different cognitive 

processes. Vloedgraven and Verhoeven (2009) also mention that different researchers have used 

different approaches to analyze the data, for instance correlations and regressions (Stanovich et al., 

1984), confirmatory factor analyses (Anthony et al., 2002), or exploratory factor analyses (Høien et 

al., 1995). Based on these analyses, some suggest that phonological awareness is a two-dimensional 

construct (Carroll et al., 2003; Goswami & Bryant, 1990; Høien et al., 1995; Muter et al., 1997; Muter 

et al., 1998; Foy & Mann, 2001) while others found phonological awareness to be unidimensional 

(Anthony & Francis, 2005; Anthony & Lonigan, 2004; Stahl & Murray, 1994; Quinn et al., 2015; 

Schatschneider et al., 1999; Stanovich et al., 1984 Vloedgraven & Verhoeven, 2007, 2009; Wagner & 

Torgesen, 1987; Wagner et al., 1997).  

Beginning with studies that argue for a two-dimensional approach, Carroll et al. (2003) ran 

a one-year longitudinal study on 67 preschool children. Through confirmatory factor analyses, the 

authors suggest that rhyming and phoneme-related tasks are different from each other but that the 

abilities are correlated (Quinn et al., 2015). In addition, Wagner et al. (1993) proposed that there are 

two separate phonological processing abilities that account for individual differences. One construct 

is analysis (= ability to segment larger units into smaller ones) and memory span, while the other is 

synthesis (= ability to blend phonological units to form larger ones) and isolated and serial naming. 

One should note that the authors set up the study to deliberately include tasks designed to test the 

analysis and synthesis constructs. Analysis tasks were phoneme elision, sound isolation, and sound 

categorization; synthesis tasks included blending onset and rime, blending phoneme into words, and 

blending phoneme into nonwords. Results from confirmatory factor analyses demonstrated a 
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difference between analysis and synthesis so that the authors conclude that there are two separate 

underlying constructs. One must note here that Wagner et al. (1993) did not limit their study to 

phonological awareness as they included other tasks to test the other two phonological processing 

skills, phonological access to lexical storage & phonological memory, as well.  

Muter et al. (1998) conducted a longitudinal study of 38 nonreading children over the course 

of two years. The tasks included rhyme detection and production as well as phoneme identification 

and deletion and were administered at three different points in time. While they found that the 

segmentation tasks were highly correlated with reading and spelling in the first school year, they 

also suggest that the segmentation tasks are different from the rhyming tasks. This stands in line 

with Yopp (1988), who also suggested that rhyming could be different from other phonological 

abilities. Anthony et al. (2002) argues against both of those findings, indicating that in case of Yopp 

(1988), “the high factor intercorrelation and the pattern of loadings suggested that the two factors 

[rhyming versus other phonological abilities] may have reflected levels of task difficulty or demands 

on working memory rather than two qualitatively different phonological processes” (p. 69). In case 

of Muter et al. (1998), Anthony et al. (2002) imply that this study may be biased because it a priori 

assumes more than one underlying construct and that those underlying constructs have some type 

of relationship to reading.  

Lastly, Høien et al. (1995) are also proponents of a multi-dimensional construct. The authors 

first examined 128 children who could not yet read followed by 1509 first graders who were 

learning to read in their second study in order to test the effect of phonological awareness skills on 

reading. The researchers administered tasks such as rhyme recognition, syllable counting, initial 

phoneme matching, initial phoneme deletion, phoneme blending, and phoneme counting. In a 

principal component analysis, they found three factors: a phoneme component, a syllable component, 

and a rhyme component. A further analysis demonstrated that phoneme and syllable component act 

similarly while the rhyming part is distinct from the other two. Høien et al. (1995) conclude that 
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“rhyme emerged as a factor separate from syllable and phoneme awareness” (p. 184). Anthony et al. 

(2002) voices concerns here because “only one task defined Rhyme Sensitivity and Syllable 

Sensitivity” (p. 68).  

The two-dimensional approaches to the underlying construct of phonological awareness 

stand in contrast to another set of studies demonstrating that there is only one phonological awareness 

construct and despite the wide variety of tasks, most of them tap into this single underlying construct 

(Quinn et al., 2015; Stanovich et al., 1984). Wagner and Torgesen (1987) reanalyzed data from 

Lundberg et al. (1980). Lundberg et al.’s (1980) longitudinal study included tasks such as 

segmentation, blending, reversal, rhyming and compared 143 children, first in kindergarten and 

then later in school. Wagner and Torgesen (1987) state that this serves as a great data set because it 

includes a rather large sample, a wide variety of tasks, and was longitudinal in nature. Lundberg et 

al.’s (1980) study was primarily interested in the effect of phonological awareness on reading skills 

(finding that reversal and rhyme successfully predicted later reading abilities) and did not make any 

statement about the dimensionality of phonological awareness. However, Wagner and Torgesen 

(1987) found that this data set speaks for a unidimensional construct. They adopted a principal-

component approach suggesting that most tasks load on one single factor. This implies that “much of 

the variance in common measures of phonological awareness can be accounted for by a single latent 

ability” (Wagner & Torgesen, 1987, p. 199). Stanovich et al. (1984) reached similar conclusions. The 

authors were interested in finding out the underlying construct as there are numerous phonological 

awareness tasks and they all require different cognitive processes. This could then imply that results 

from several phonological awareness task could relate in a similar or dissimilar way to the 

underlying construct. The 58 participants had to complete rhyme supply, rhyme choice, initial 

consonant same, final consonant same, strip initial consonant, substitute initial consonant, initial 

consonant different, initial consonant not the same, final consonant different, and supply initial 

consonant (see Stanovich et al. (1984) for detailed explanations). The researchers found differences 
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in difficulty and cognitive requirements. Most importantly though, the majority of tasks were 

highly interrelated, leading the authors to argue that they tap into one single construct. A factor 

analysis further supported this result because the correlations did not cluster and loaded heavily on 

a single factor and a regression analysis used to predict reading abilities also illustrated redundancy. 

Stahl and Murray (1994) also found one underlying construct. They used four tasks to measure 

phonological awareness: rhyming, matching, blending, and deletion. The data was analyzed by 

linguistic complexity (found to be the better way to define phonological awareness) and by task but 

results consistently pointed at one underlying construct.  

Anthony et al. (2002) and Anthony and Lonigan (2004) also provide evidence for a 

unidimensional construct. Anthony et al. (2002) investigated 258 preschool children of varying ages 

and included eight different phonological awareness measures (rhyme oddity, rhyme matching, 

world blending, syllable blending, phoneme blending, word elision, syllable elision, phoneme 

elision) as well as some measures of print knowledge. This is particularly interesting as the same 

tasks were applied to different phonological units such as words, syllables, and phonemes. Running 

a confirmatory factor analysis, all tasks loaded heavily on one single latent variable. The authors 

additionally tested two- or three-factor models but those were not significantly different from the 

one-factor model; this supports the claim for a unidimensional underlying construct. All 

confirmatory factor analyses were >.97. Anthony and Lonigan (2004) further provide solid evidence 

for a unidimensional construct. The authors analyzed four studies, Wagner et al. (1997), Lonigan et 

al. (1998), Muter et al. (1998), and Muter et al. (1997), using latent variable SEM techniques, which 

includes confirmatory factor analysis. The goal was to answer the questions whether onset-rime 

sensitivity is different from phoneme awareness, whether rhyme sensitivity is different from 

segmental awareness, and whether rhyme sensitivity is different from phonological sensitivity. 

They used data from Wagner et al. (1997), and both Muter studies to address whether onset-rime 

sensitivity is different from phoneme awareness, and Lonigan et al. (1998) as well as Muter et al. 
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(1998) to address whether rhyme sensitivity is different from segmental awareness, and whether 

rhyme sensitivity is different from phonological sensitivity. Anthony and Lonigan (2004) conclude 

that “rhyme sensitivity, phonemic awareness, segmental awareness, and phonological sensitivity 

were best characterized as manifestations of the same phonological ability” (p. 51).  

Finally, Schatschneider et al. (1999) and Vloedgraven and Verhoeven (2007, 2009) have used 

a novel method, Item Response Theory (IRT; Hambleton et al., 1991) to examine the underlying 

construct. Vloedgraven and Verhoeven (2009, p. 162) state that in IRT, an item is related to a person’s 

ability, which implies that the difficulty of an item as well as the person’s ability are scaled on the 

same metric. An item characteristic curve can then relate the two. Advantages of IRT are that a 

person’s parameter is task-independent, an item’s parameter is sample-independent, and the method 

allows for a board range of interpretations at the item level. Vloedgraven and Verhoeven’s (2009) 

study is powerful because it included 1405 participants from kindergarten, grade one, two, three, 

and four, and they also included a wide range of phonological awareness tasks, e.g., rhyming, 

identification, blending, deletion, and segmentation. In their very thorough analysis, the authors 

conclude, with the help of scree plots, that 80-90% of the variance can be explained by a single latent 

factor. They continue their analysis by investigating the invariance of item parameter (i.e., item 

parameters are sample-independent) and ability estimates (i.e., a person’s ability is independent of 

the items used to test the person’s ability) which can support the fact that their model fits the data 

and refers to a single latent variable. For that to be the case, both item parameter and ability estimates 

should exhibit linear relationships. Comparing difficulty parameter estimates between kindergarten, 

grade one, two, three and four, the data returned a linear correlational relationship with r=.97. 

Comparing ability estimates between random sets of even and odd items, the data returned a linear 

correlational relationship with r=.84. Those results further support the finding that there is one 

underlying construct to phonological awareness. It is to date one of the most thorough studies to 

provide strong evidence for the one-dimensionality of phonological awareness. Schatschneider et al. 
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(1999) also used IRT but did not including rhyming and Vloedgraven and Verhoeven (2007) was a 

pilot study that served Vloedgraven and Verhoeven (2009). Nevertheless, these two studies support 

the findings in Vloedgraven and Verhoeven (2009).  

Overall, it can be said that there are studies supporting both a unidimensional and a two-

dimensional approach, but evidence for a single underlying construct is stronger (Anthony & 

Francis, 2005; Quinn et al., 2015; Tunmer & Rohl, 1991; Vloedgraven and Verhoeven, 2009), in 

particular as some of the two-dimensional studies exhibit small issues such as a priori assuming a 

two-dimensional construct. This means that despite the variety of tasks, linguistic complexity of 

tasks and items, and the cognitive requirements needed to complete the tasks, they still measure 

one underlying construct, namely phonological awareness. As Anthony and Francis (2005) put it, 

“phonological awareness is a single, unified ability during the preschool and early elementary school 

years that manifests itself in different skills throughout a person’s development” (p. 256). All that 

brings us to the last section of chapter 2.2. We have addressed how scholars have categorized 

phonological awareness and whether there is one underlying construct or not. Now that we have 

established that there is a single underlying construct, the final question is how we can measure or 

assess phonological awareness. 

2.2.3 Assessment & Tools 

Many different tasks to assess phonological awareness have already been mentioned so far, 

e.g., blending, rhyming, or isolating. Before we outline specific tasks, this section will talk about 

assessment in general followed by phonological awareness tasks and task difficulty.  

McBridge-Chang (1995, p. 3) states that despite the variety of phonological awareness tasks, 

most of them share three components: 

(1) participants must listen orally to a word or nonword 

(2) participants must then operate on that stimulus 

(3) participants must finally respond to stimulus 
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In step one, a stimulus is presented in an oral way. As McBridge-Chang (1995) adds, a participant 

may be required to repeat the stimulus so that the test administrator can ensure that the participant 

understood the stimulus correctly. In step two, the participant must perform a particular operation 

on that stimulus. For instance, in a phoneme segmentation task (Fox & Routh, 1975; Skjelfjord, 1976), 

a subject would hear instructions such as “can you tell me the sounds you hear in the word blind?” 

The participant would then have to think about all the individual segments that make up the word 

blind, i.e., /b/ /l/ /ai/ /n/ /d/. In the final step, step three, the participant would then have to respond 

to the prompt by giving the answer. As McBridge-Chang (1995) points out, those responses must be 

derived verbally. Subjects are not allowed to use pen, paper, or other tools that would help them 

completing the task.  

To complete those three steps, McBridge-Chang (1995, p.3) mentions four operations needed 

to successfully complete a task. Participants must: 

(1) perceive the stimulus 

(2) hold the stimuli long enough to perform the required operation 

(3) perform the operation 

(4) communicate the results of the operation to the task administrator/experimenter 

McBridge-Chang (1995) highlights that those four operations require three skills: a general cognitive 

ability to think about the stimulus, understand the instructions, and carry out the operation; verbal 

short-term memory to store the stimulus long enough in the short-term memory to enable the 

subject to perform an operation on this stimulus; and speech perception so that the stimulus is 

perceived correctly and can be adequately manipulated. 

Having established how phonological awareness tasks are constructed, we will now have a 

look at specific phonological awareness tasks. Good overviews of a wide variety tasks can be found 

in Lane (2002), Lewkowicz (1980), and Yopp (1988) and many of those are listed and explained in 

table 1. The first columns lists the name of the task; the second one gives and examples of this task, 

i.e., what participants would have to do; and column three names studies that used those tasks. 
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Table 1 is by no means an exhaustive list but serves an exemplary purpose. One must note 

that the same task may have different names in different studies. Another point worth mentioning 

is that a certain task, even though listed only once in the table above, may be used for phonological 

units of different sizes. For example, one can use the blending task to blend words into sentences 

Task Explanation Sample Studies 

blend words Can you put parts of a word together so 

that it becomes one word? (the parts 

could be neigh-bor-hood). 

Wagner et al., 2013 

word to word matching “Do ball and big begin with the same 

sound?” 

Bradley & Bryant, 1978; Wallach & 

Wallach, 1976 

rhyme detection/recognition “Which of the following words rhyme: 

hot, him, top, tip?” 

Vloedgraven & Verhoven, 2009 

rhyme production/supply Can you say another word that rhymes 

with nose? 

Stanovich et al., 1984 

rhyme choice Can you tell me which of the three 

words rhymes with pet? Barn, net, 

hand? 

Stanovich et al., 1984 

rhyme oddity  Which word beings with a different 

sound: mouse, sheep, shark? 

Anthony et al., 2002; Hu 2019; Wawire 

& Kim, 2018 

counting syllables Can you tap once for each syllable you 

hear in laptop? 

Elbro & Pallesen, 2002;  

Liberman et al., 1974 

sound-to-word matching “Is there a [g] in ring?” Marsh & Mineo, 1977; Skjelfjord, 1976; 

Wallach et al., 1977 

phoneme identification/isolation “Which of the words starts with [b] as in 

ball: lame, bus, car? 

Vloedgraven & Verhoven, 2009; 

Wallach & Wallach, 1976 

phoneme blending “Can you say the sounds [l], [i], and [k] 

together?” 

Helfgott, 1974; Vloedgraven & 

Verhoven, 2009 

phoneme segmentation “What are the sounds in the word 

bear?” 

Vloedgraven & Verhoven, 2009 

phoneme counting “How many individual sounds are in 

“hood?” 

Liberman et al., 1974; Mann, 1986; 

Yopp, 1985 

phoneme deletion “Can you say fat without [f]?” Bruce, 1964; Morais et al., 1979;  

Read et al., 1986; Vloedgraven & 

Verhoven, 2009 

phoneme reversal “Can you say pit backwards?” Alegria et al., 1982; Wagner et al., 2013 

Table 1: This table provides a selection of common phonological awareness tasks, how they work, 

and example studies that used the tasks, adapted from Lane (2002) and Yopp (1988). 
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(Wagner et al., 2013), to blend syllables to words, or onset & rimes into syllables (Wagner et al., 

1993), or blend phonemes into a word (Anthony et al., 2002). This can be done in a similar vein for 

segmentation, counting, deletion, or isolation tasks. Finally, Yopp (1988) suggests that a set of tasks 

compared to only using one task will increase the reliability for actually measuring phonological 

awareness and reducing the influence of other potential factors, e.g., cognitive abilities.  

The tasks illustrated in table 1 are often used in research studies and as McBridge-Chang 

(1995) stresses, the specifics in the administration of the task as well as the specific task items are 

often used in only one research study as this particular test may serve a specific purpose. This is 

different for educators and speech-language pathologists. While each assessment is conducted with 

a specific purpose in mind as well (Browder, 1991), it may be necessary to compare a child’s result 

with normative data or to the child’s previous achievement to see progression and identify problems. 

Taylor (2000) identifies three different types of phonological awareness tests that educators and 

speech-language pathologists can use: norm-referenced, criterion-referenced, and curriculum-based 

tests.  

Sodoro et al. (2002) state that norm-referenced tests are “most appropriate for determining 

eligibility for supplemental or alternate services” (p. 233). These tests exhibit well-established 

reliability and validity (Salvia & Ysseldyke, 1998). The main reason to choose a norm-referenced 

test is to compare an individual child with an appropriate normative group. This can then provide 

insights into a child’s mastered skills, determine children who are behind their peers, and evaluate 

whether a child qualifies for special services (Sodoro et al., 2002). Two small disadvantages are that 

norm-referenced tests are often insensitive to small improvements and may not match the 

curriculum used. For example, a test may be administered in a school that uses a curriculum that 

does not teach or include all words that are included in a norm-referenced test. One must be aware 

of such a mismatch because otherwise, a child may be misdiagnosed. Common, norm-referenced 

phonological awareness tests are the Comprehensive Test of Phonological Processes “CTOPP” 
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(Wagner et al., 2013), the Phonological Abilities Test “PAT-M” (Muter et al., 1999), the Phonological 

Awareness Test – Revised (PAT-R; Robertson & Salter, 1997), the Test of Awareness of Language 

Segments “TALS” (Sawyer, 1987), or the Lindamood Auditory Conceptualization Test – Revised 

“LAC-R” (Lindamood & Lindamood, 1979). Those tests vary in subtests, test items, difficulty, 

appropriate age range, and scoring systems. Note that many items for this dissertation came from 

the CTOPP.  

Criterion-referenced tests are different because they compare a child’s skills to a specific 

criterion with regards to a particular phonological skill (Sodoro et al., 2002). These tests can test for 

phonological awareness, phonological memory, and rapid naming. For instance, one may want to 

evaluate a child on rhyming and hence use rhyming tasks as a criterion to evaluate a child’s rhyming 

abilities. Advantages of criterion-referenced tests include that they do not have to follow highly 

standardized protocols as norm-referenced tests do and they provide knowledge about a child’s skills 

relative to the curriculum used. In fact, it is common that such tests accompany a certain curriculum 

and criterion-referenced tests can be used as a good screening tool. The tests are primarily developed 

to assess a particular phonological skill and can be developed by anyone (e.g., practitioners or 

researchers). The advantage here is that the test can include words that the children are familiar 

with. However, criterion-referenced tests have no documented validity and reliability (Salvia & 

Ysseldyke, 1998; Taylor, 2000). Sodoro et al. (2002) mention though that validity is assumed because 

an examiner uses such a test to examine a specific skill, i.e., they create content and construct; 

reliability is assumed because “items within a test and between alternate forms of a test assessing a 

particular skill are identical” (Sodoro et al., 2002, p. 248). Common, criterion-referenced tests are the 

Phonological Awareness Profile (Robertson & Salter, 1995, the Rhyming Test (Yopp, 1988) or the 

Yopp-Singer Test of Phoneme Segmentation (Yopp, 1995).  
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Last are curriculum-based tests. All materials for such tests come straight from a curriculum. 

For instance, if the curriculum has already included the words hit and fit, those can then be used to 

assess a child’s rhyming skills. The goal of a curriculum-based test is to test whether a student has 

acquired a specific skill (Taylor, 2000). This, in turn, will help teachers to make decision about how 

to continue with their instruction as curriculum-based test can be administered fairly often. That 

way, a child’s progress can easily be tracked. The procedures to administer such tests are standardized 

and in contrast to criterion-referenced tests, curriculum-based tests are reliable and valid (Good & 

Jefferson, 1998). A common curriculum-based measurement “CBM” was developed by Deno (1985). 

For a good overview of the differences between the three types of tasks, see Sodoro et al. (2002, p. 

234).  

One important point to keep in mind with all phonological assessments is that some tests are 

easier, and some are more difficult (Adams, 1990; Chard & Dickson, 1999; McBridge-Chang, 1995; 

Schatschneider et al., 1999; Sodoro et al., 2002; Stahl & Murray, 1995; Vloedgraven & Verhoeven, 

2009; Wagner et al., 1993; Yopp, 1988). This is also one reason why the criterion- and norm-

referenced as well as the curriculum-based tests often come with an age range the test is appropriate 

for. Vloedgraven and Verhoeven (2009) suggest that a test must always match the child’s 

developmental abilities. In case of a mismatch, a phonological awareness test will not be reliable or 

provide meaningful findings. The authors give an example of floor or ceiling effects. In case of a 

floor effect, they imply that the administrator will know that a child’s phonological awareness is 

low but cannot say how low. The same is true for a ceiling effect. It will tell the administer that a 

child has high phonological awareness skills but not how high. Vloedgraven and Verhoeven (2009) 

therefore suggest that a test must allow test-takers to get some items right and some items wrong 

so that a reliable conclusion can be drawn.  
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By contrast, research-related phonological awareness tests seldom have an age range because 

they are frequently designed for a particular study or research question. It is up to the researcher 

to construct a phonological awareness assessment that corresponds to the test-takers’ abilities. Support 

for this comes from Adams (1990), who lists five levels of tasks that correspond to different levels of 

difficulty, level one being the easiest while level five is the most difficult. Level one simply means 

that someone has an ear for sounds (Stahl & Murray, 1984; Sodoro et al. 2002). This basically refers 

to nursery rhymes or remembering familiar rhymes (e.g., Maclean et al., 1987). Level two includes 

oddity tasks in which subjects must compare sounds or rhymes, for instance: which one is the odd 

one out: ball, bus, pit? (e.g., Bradley & Bryant, 1983). As Sodoro et al. (2002) point out, the location of 

the target sound may vary from word-initial, to word-medial, and word-final. Level three includes 

the ability to perform blending tasks such as combining individual phonemes to a word, e.g., /h/ /ɪ/ 

/t/ into hit (e.g., Perfetti et al., 1987). This level also includes rising awareness of syllables and tasks 

such as syllable splitting (e.g., Stahl & Murray, 1994 or Wallach & Wallach, 1979). More difficult 

tasks such as isolation, deletion, or addition follow in level four. An example would be “can you say 

fat without f?” Level five, the most difficult task, is segmentation. An example would be “can you 

tell me the sounds you hear in the word table?” (Sodoro et al., 2002).  

Chard and Dickson (1999) also provide a complexity scale, highlighting the difficulty of 

particular tasks. Their scale follows from least complex to very complex: rhyming songs, sentence 

segmentation, syllable segmentation and blending, onset-rime blending and segmentation, blending 

and segmenting individual phonemes. Comparing this scale to Adams’ (1990) five levels, one can 

see that Chard and Dickson (1999) also included word awareness but limited their scale to blending 

and segmentation tasks. Nevertheless, both difficulty scales show a general pattern: the complexity 

of tasks increases for smaller phonological units. Rhyming usually includes full words. Words are 
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made of syllables, syllables consist of onset and rimes
1
, and onset and rime are comprised of individual 

phonemes. In general, operations on the individual phoneme level, e.g., segmenting a word into its 

phonemes, are the most difficult tasks (Adams, 1990; Chard & Dickson, 1999).  

While these two proposals serve as a good indicator of the complexity of phonological 

awareness tasks, many other studies also ranked tasks according to their difficulty level (Jiménez 

González & Ortiz González, 1993; Stanovich et al., 1984; Treiman & Zukowski, 1991). However, this 

was usually done between two or three tasks so that proposing a general level of difficulty for the 

majority of phonological awareness tasks is not straightforward. In addition, studies like this are often 

limited to tasks that specifically address phonemic awareness only. For instance, Yopp (1988) 

analyzed tasks used in previous studies by calculating the converted mean for a variety of tasks. The 

rhyming task in Yopp (1988) was the easiest, followed by phoneme blending (Roswell-Chall, 1959), 

phoneme counting (Liberman et al., 1974), phoneme segmentation (Goldstein, 1974; Yopp & Singer, 

1984), and phoneme deletion (Bruce, 1964; Rosner, 1975). One note of caution here is that the 

difficulty level is derived from several different studies. A further example comes from Stahl and 

Murray (1994) where they concluded that phoneme isolation was the easiest task, followed by 

phoneme blending, phoneme deletion, and phoneme segmentation. This is similar to Yopp’s (1988) 

conclusion.  

Another thorough attempt comes from Vloedgraven and Verhoeven (2009). The authors 

investigated the difficulty of several tasks in the framework of Item-Response Theory using 

parameter models. They concluded that rhyming is the easiest task, followed by phoneme blending, 

 
1 A syllable consists of an onset and a rime. The onset is all consonants before the vowel sound. The rime includes the 

vowel (nucleus) and all consonants following this vowel. Those consonants are, just as the onset, optional but every 

syllable must have a nucleus vowel. In English, syllables are commonly split this way. There are many studies that 

support this linguistic cohesiveness (Luce & Pisoni, 1998; Treiman & Kessler, 1995). Some studies even go so far to 

claim that this syllable structure is a universal (Caravolas & Landerl, 2010; González & García, 1995) but this is 

questioned another set of studies (Geudens & Sandra, 2003; Saigehd-Haddad, 2007; Share & Blum, 2005). Whether this 

is true or not, however, is not a discussion within this dissertation. 
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phoneme identification, phoneme segmentation, and phoneme deletion. They also mentioned that 

phoneme segmentation and deletion are somehow different in their difficulty level. These two tasks 

show some overlap just as the blending, identification, and rhyming task while there is little to no 

overlap between the group blending, identification, rhyming and segmentation and deletion. 

The section above demonstrated that the difficulty level of a phonological awareness task is 

task-dependent, following a general trend from bigger units (e.g., syllables) being easier to 

manipulate than smaller ones (e.g., phonemes). Yet, evidence also suggests that the task items 

themselves also affect the difficulty level (McBridge-Chang, 1995; Saiegh-Haddad, 2019; Stahl & 

Murray, 1994; Tunmer, 1991).  

One factor is length. Considering a segmentation task, an item such as boy is easier to segment 

than psychedelic. The reason being that one’s phonological working memory needs to store the 

word, remember where they are within the word, and finally, segment the word. Longer words 

increase the cognitive load. McBridge-Chang (1995) investigated this hypothesis by using stimuli in 

a segmentation task that varied from three to five sounds and found a signification effect of length.  

A second factor is speech perception. McBridge-Chang (1995) found that when it comes to 

the target phonemes, stops are more difficult than fricatives. The reason being that fricatives can be 

prolonged whereas stops are short in nature and cannot be prolonged. McBridge-Chang concludes 

that speech perception “is associated with phonological awareness even after more complicated 

verbal abilities, such as vocabulary (within the general cognitive ability) and verbal short-term 

memory have been accounted for” (McBridge-Chang, 1995, p.187). Consequently, speech perception 

can also influence the complexity of a phonological awareness task.  

Finally, there is the position of the target phoneme. McBridge-Chang (1995) investigated 

whether it is easier to delete an individual phoneme in initial, medial, or final position. The results 

demonstrate that manipulating phonemes word-medially is more difficult than doing so word-

initially or word-finally. They also found that performing an operation on an initial consonant in a 
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cluster of two or three consonants is significantly more difficult than on an onset with only one 

consonant; there was no difference in difficulty between operations on clusters with two or three 

consonants.  

Returning to how this affects the difficulty of phonological awareness task, the English 

syllable structure is onset-rime (Consonant-Vowel-Consonant (C-VC)) – this is also called right-

branching. It is therefore easier for English-speaking participants, when presented with CVC 

syllables, to perform operations on the initial consonant than on the final consonant (Treiman, 1983, 

1985, 1988). The initial consonant is a unit by itself: the onset. The final consonant is part of a larger, 

cohesive unit: the rime (Saiegh-Haddad, 2019). A subject would then have to “break” the rime apart 

to manipulate the final sound. The break for the onset, though, comes naturally as this is how an 

English-speaking participant would split a CVC syllable typically. This is the same in German. 

However, all this is different for body-coda (CV-C) languages, also called left-branching. Derwing et 

al. (1993) built on Treiman’s (1983, 1985, 1986) research including Arabic, Blackfoot, Taiwanese, and 

Korean. They specifically focused on Korean. While their initial pilot studies similar to Treiman’s 

research failed, they opted for forced-choice word blending tasks in examine whether the nucleus 

would be inherently linked to the preceding or following consonant. For instance, participants were 

presented tokens such as KANG + SEM and had four choices to blend the two together: (1) KAM, 

(2) SANG, (3) KEM, or (4) SANG, analyzing the preference for either onset-rime or body-coda. The 

studies showed a significant results t(78)=5.67, p< 0.0001 for body-coda preference. Later on, Yoon 

and Derwing (2001) test Korean speakers on a global sound similarity judgment, concept formation 

task, a unit reduplication task, a list recall. The list recall was particularly noteworthy as the authors 

tests preliterate children who were free of any orthographic influences at the time of testing. 

Overall, this study confirmed their prior findings that Korean is a body-coda language. Finally, 

Saiegh-Haddad (2019) adds that Hebrew and Russian are also body-coda languages. It is consequently  
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easier for speakers from body-coda languages to manipulate the final sound instead of the first one; 

the first segment in body-coda language is part of the body and, hence, more difficult to operate on. 

The position of the target can therefore affect the difficulty of a phonological awareness task.  

2.3 Phonological Awareness and Reading Skills 

After defining phonological awareness and providing some background about the 

categorization, dimensionality, and assessment, this section illustrates the relationship between 

phonological awareness and reading. One may wonder why this section is part of this dissertation 

given that no research question relates to reading. The main reason is that reading and orthography 

play an important role when one is talking about the development of phonological awareness in 

children and this can have lasting effects (e.g., Adams, 1990; National Reading Council, 1998; 

Shanahan & Lonigan, 2010; Stanovich, 2000).  

In essence, there are three approaches how reading and phonological awareness relate. One 

side argues that phonological awareness is a precondition in learning how to read (Bradley & Bryant, 

1983, 1985; Fox & Routh, 1975; Liberman et al. 1974; Lundberg et al., 1988; Lundberg & Høien, 

1991; Mclean et al., 1987; Treiman & Baron, 1981; Tunmer & Nesdale, 1986). On this side though, it 

is not precisely clear which specific task/skill is the best predictor for reading. Some say it is rhyme 

awareness (Bowey, 2002; Bradley & Bryant, 1985; Ellis & Large, 1987), others syllable awareness 

(Mann & Ditunno, 1990; Mann & Liberman, 1984), or phonemic awareness (Mann, 1984; Stanovich 

et al., 1984; Stuart, 1995). Studies that include intra-syllable awareness (onset-rime) also suggest that 

this could be a good predictor for reading (Lundberg & Høien, 1991; Share et al., 1984). Another side 

counters this position suggesting that phonological awareness is a consequence of reading (Algería & 

Morais, 1979; Ehri, 1987; Mann, 1986; Morais et al., 1979; Morais et al. 1988; Read et al., 1986; Yopp, 

1988). The final side combines both approaches and argues that the relationship is bidirectional (Chard 

& Dickson, 1999; Stanovich, 1986). There is also a discussion about which experiments are best to 
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analyze this relationship (correlation studies, longitudinal studies, or training studies). For a 

discussion about that, see Castles et al. (2003), Treiman (1991), or Wagner et al. (1987). This section 

will not go into further details about study reliability but will instead illustrate the three approaches 

to reading and phonological awareness.  

Beginning with the idea that phonological awareness influences reading, Quinn et al. (2015) 

give an example of why that would be the case. The authors list three words to illustrate their 

position:  cat, rat, and hat. They argue that a child who is phonologically aware that all three words 

start with a different sound but have a similar rime can translate this phonological knowledge into 

reading knowledge, i.e., a child expects that the first sound will be spelled differently while the 

rest of the words may look similar. In other words, early reading skills can only emerge with the 

help of phonological awareness. Longitudinal studies such as de Jong and van der Leij (2002), 

Wagner et al. (1994), and Wagner et al. (1997) support this and further evidence comes from studies 

in which participants read pseudowords (Perfetti & Hogaboam, 1975; Perfetti et al., 1987). As 

Jiménez González and Ortiz González (1993) argue, many researchers attempted to demonstrate that 

particular phonological awareness skills precede reading and reading instruction. For instance, 

syllabic awareness in children as in Bradley and Bryant (1983), Liberman et al. (1974), or Maclean 

et al. (1987); or syllabic awareness in illiterate adults such as Kolinsky et al. (1987) and Morais et al. 

(1986); intrasyllabic awareness as in Bradley & Bryant (1983), or in Treiman and Zukowsky (1991); 

and even phonemic awareness as in Lundberg et al. (1988), Mann (1984), or Mann (1986).  

Quinn et al. (2015) further mention that more support for a causal relationship comes from 

training studies (Bradley & Bryant, 1983; Carroll et al., 2003; Fox & Routh, 1984; Treiman & Baron, 

1983b) or correlational studies (Stanovich, 1993) but the authors bring up an additional and a crucial 

point. Most of these studies are conducted on English, which has an alphabetic writing system. Ho 

and Bryant (1997) and McBridge-Chang and Kail (2002), however, investigated this hypothesis in 

Chinese. Results suggest that phonological awareness can also aid learning to read in a logographic 
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script. Quinn et al. (2015) mention though that there are “differences in which aspects of phonological 

awareness are related to reading acquisition” (p. 14 in the manuscript). They also state the “when” 

will be different, that those aspects are language-dependent, and that they also depend on the 

grapheme-phoneme correspondence of that language (McBridge-Chang et al., 2005; Treiman & 

Zukowski, 1991).  

By contrast, a second hypothesis suggests that reading influences phonological awareness 

(Algería & Morais, 1979; Ehri, 1987; Mann, 1986; Morais et al., 1979; Morais et al. 1988; Read et al., 

1986; Yopp, 1988). Quinn et al. (2015) explain that an alphabetic writing system can positively affect 

phonemic awareness. Note that since phonemic awareness is part of the larger skill sets coming with 

phonological awareness, one can argue that if something affects phonemic awareness that this 

directly affects one’s phonological awareness. However, this can also be seen as limitation because it 

is generally agreed upon that this hypothesis heavily relies on making its claim by linking reading 

to phonemic awareness only (Jiménez González & Ortiz González, 1993). Phonemes are abstract but 

letters are not. Understanding that letters or letter combinations roughly correspond to those abstract 

units can facilitate one’s phonological awareness as letters could be viewed as a real representation 

of those phonemes. Quinn et al. (2015) provide three different pieces of evidence to support this 

claim. The first piece is that phonemic awareness seldom develops before children start learning to 

read (Goswami & Bryant, 1990; Liberman et al., 1974). Further proof comes from Morais et al. (1979), 

who demonstrated that illiterate Portuguese adults were unable to perform phonemic awareness 

tasks. On the other hand, previously illiterate individuals who were taught how to read could 

perform phonemic awareness tasks. A similar account comes from Roazzi et al. (1993). The second 

piece of evidence is that the influence of orthography can be seen on various phonological awareness 

tasks, e.g., phoneme reversal (Quinn et al., 2015). The last piece of evidence comes from Read et al. 

(1986). The authors showed that Chinese readers who could use pinyin did better on phonological 
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awareness tasks than Chinese reader who have not learned pinyin. Pinyin is the romanization of 

Standard Mandarin. 

Finally, there is the third hypothesis that phonological awareness and reading both influence 

each other in a bidirectional way (Burgess & Lonigan, 1998; Chard & Dickson, 1999; Perfetti, 1988; 

Stanovich, 1986; Wagner et al., 1987). Chard and Dickson (1999) summarize this nicely. In order to 

start learning to read, a child must possess some level of phonological awareness, particularly about 

the internal structure of words. But once the child starts learning to read, specifically when 

phoneme-grapheme correspondences are learned, this boosts phonological awareness and even more 

so phonemic awareness (Snow et al., 1998). This indicates a reciprocal relationship between reading 

and phonological awareness. Chard and Dickson (1999) provide evidence that while many children 

with phonological awareness deficits have learning disabilities (Shaywitz, 1996), there are also many 

children who have similar phonological awareness deficits without such learning disabilities 

(Fletcher et al., 1994). It is now commonly accepted that phonological awareness and reading have 

a reciprocal relationship (Burgess & Lonigan, 1998).  

There is a complex and close relationship between reading (skills) and phonological 

awareness. As outlined earlier though, the goal of this dissertation does not include any reading-

related research questions. The purpose of this short background on reading and phonological 

primarily serves the next chapter to outline how phonological awareness develops and serves justice 

to the countless of studies which examined phonological awareness and reading.  

2.4 Phonological Awareness Development 

The previous section showed how phonological awareness and reading influence each other 

but before a child learns how to read, there are many developments related to language learning. 

This section is interested in how phonological awareness emerges and develops over time.  
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For any phonological awareness or related skills to develop, there are two prerequisites 

needed. The first one is oral language exposure (Anthony & Francis, 2005). Without exposure to 

language, no language abilities and hence no phonological awareness skills will develop. The second 

prerequisite is cognitive abilities (Fowler, 1991). Fowler (1991) mentions the paradox that has 

already been addressed earlier. Infants are able to discriminate between phonemes at a very early 

age already (Eimas et al., 1971) but they lack conscious awareness of those phonemes. Fowler (1991) 

suggests that infants or children must first mature to a certain cognitive level so that they are able 

to attend to the abstract nature of language. Without the ability to abstract, it will remain difficult 

for a child to develop phonological awareness skills, which are metalinguistic skills. Nevertheless, 

Fowler (1991) also makes clear that the prerequisite cognitive abilities cannot explain why some 

people continue to have difficulties with phonological awareness tasks. At younger ages, cognitive 

abilities can make a difference in phonological awareness skills. Still, the fact that people who keep 

having difficulties in phonological awareness tasks can perform other abstract or metacognitive tasks 

shows that cognitive abilities alone cannot explain their below average performance at later ages 

(Fowler, 1991).  

When it comes to the developmental path of phonological skills, it is generally agreed that 

the skills develop from larger phonological units (e.g., words) to smaller ones (e.g., syllables), with 

skills involving phonemes being regarded as the most sophisticated (Adams, 1990; Anthony et al., 

2003; Carroll et al., 2003; Fowler, 1991; Fox & Routh, 1975; Goswami, 1999; Goswami & Bryant, 

1990; Pullen & Justice, 2003; Quinn et al., 2015; Sodoro et al., 2002; Vloedgraven & Verhoeven, 

2009). Early on, Adams (1990) proposed a stage-like development, as outlined below: 

(1) having an ear for sounds 

(2) comparing sounds (e.g., oddity tasks) 

(3) blending phonemes to a word 

(4) isolating, deleting, adding, or reordering sounds 

(5) segmenting words 
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As Anthony et al. (2003) put it, this proposal implies that a child advances its phonological skills from  

sensitivity to larger linguistic units that are based on the physical characteristics of an 

auditory stimulus (i.e., words, syllables) to smaller linguistic units that have only a 

psychological reality (i.e., onsets and rimes, then codas and peaks, and finally phonemes that 

are part of an intrasyllabic unit). (p. 474) 
 

The authors reviewed ceiling, mean, and floor values from several studies and drew the conclusion 

that this is generally true (Anthony et al., 2003; Bryant et al., 1989; Maclean et al., 1987; Muter et 

al., 1997; Stanovich et al., 1984; Treiman & Zukowski, 1991; Yopp, 1988). After first developing 

word awareness, i.e., breaking the incoming, continuous speech stream into words, it is only then 

that phonological awareness will begin to develop. Word awareness usually develops around age 2-

3 years (Anthony et al., 2003; Chaney, 1992; Fox & Routh, 1975; Maclean et al., 1987) and the most 

rudimentary forms of phonological awareness, e.g., rhyming, follow soon after. It should be said 

though that phonological awareness can emerge as early as age 2 (Lonigan, 1998) but generally 

occurs around age 3 (Anthony et al., 2003; Wagner et al., 1987). What follows word awareness is the 

awareness of syllables and onset/rimes at around 3-4 years (Anthony et al., 2003; Chaney, 1992; 

Liberman et al., 1974) before phonemic awareness will emerge around the age of 4-5 years (Bryant 

et al., 1990; Fox & Routh, 1975, 1976). Thinking about the difficulty level of the assessment tools, 

this developmental path supports work showing that tasks with phonemes are more difficult than, 

for instance, rhyming (when testing children).  

Looking at this trajectory, there are two other aspects that need to be considered. The nature 

of the developmental path and the cognitive operations involved. Beginning with the nature of the 

path, one can ask the question whether the phonological awareness skills develop in a purely stage-

like fashion or in a quasi-parallel one. Anthony et al. (2003) made clear that a sequential, stage-like 

development implies that a child must completely master a stage before it advances to the following 

one. For example, a child must perfect syllable awareness before it can start developing onset-rime 

awareness. In a strict stage-like approach, it is not possible to start developing onset-rime awareness 
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when syllable awareness has not been mastered yet because syllable awareness is seen as a 

prerequisite to onset-rime awareness. By contrast, a quasi-parallel approach would mean that a child 

can acquire more than one skill at the same time, i.e., while the child is developing syllabic 

awareness, they can already start developing onset-rime awareness as well. Anthony et al. (2003) 

analyzed data from 974 children age 24-72 months (2-6 years). After an initial screening, children 

completed three blending and three elision tasks with four different levels of complexity (words, 

syllables, onset/rimes, phonemes). Results not only confirmed the development from words to 

syllables to onset/rimes to phonemes but also demonstrated that the mastery of an earlier skill (e.g., 

syllable awareness) is not necessary to start developing a later skill (e.g., onset-rime awareness). 

Their data also show that this pattern holds within one task. In addition, Vloedgraven and 

Verhoeven (2009) illustrated that the development of certain skills overlaps and hence, suggests a 

quasi-parallel development. These authors investigated 1405 children from kindergarten to grade 

four and found an overlap between rhyming, identification, and blending tasks. Again, this suggests 

that phonological awareness does not develop in a strict, stage-like approach but rather, in a quasi-

parallel way.  

Cognitive operations are also important to address (Anthony, 2000). Anthony et al. (2003) 

suggest that phonological awareness, despite being a single underlying construct, develops along 

two dimensions. One dimension, linguistic complexity (= from words to phonemes), was outlined 

earlier. The other dimension is a child’s cognitive capabilities. As a child matures, their cognitive 

capabilities grow, and they can perform more complex operations or an “increasing number of 

operations on phonological information” (p. 474). The researchers also included this dimension is 

their study and found that certain cognitive operations occur before others. For instance, their data 

illustrate that detecting a target is easier than manipulating it; blending is also easier than eliding. 

Once again, this developmental path is not strictly stage-like but quasi-parallel.  
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To recap, phonological awareness develops in quasi-parallel fashion from word to syllable to 

onset-rime to phonemic awareness. While the trajectory to onset-rime awareness is fairly 

straightforward, the development of phonemic awareness demands special attention. Phonemic 

awareness usually arises around the time when children start learning to read. As Morais et al. (1979) 

suggest, that time also coincides with cognitive growth. This has led to numerous studies to 

investigate the relationship between the development of phonemic awareness and reading and 

chapter 2.3 has shortly outlined the reciprocal relationship between reading and phonological 

awareness. However, despite that relationship between reading and phonological awareness, one 

question that arises is whether phonemic awareness can develop without instruction or whether 

explicit instruction (e.g., in the form of reading, orthography, or specific training) is required. A 

second question stems from the fact that with reading comes orthography; does that mean that 

orthography influences the development of phonological awareness as well? 

As for whether phonemic awareness can develop without any explicit instruction, one side 

argues that without any type of training or instruction, phonemic awareness will not emerge 

(Morais, 1991a, 1991b; Morais et al., 1979; Morais et al., 1987). Data from Morais et al. (1979) compared 

illiterate and literate Portuguese adult speakers. The majority of the illiterate group had never 

received any form of reading instruction and could not read individual letters. The subjects 

completed an oral deletion and addition task with three different target phones, [p], [m], and [ʃ] in 

initial position only. Both tasks were conducted with real words and nonwords although the authors 

suggest that nonword tasks are more reliable as the answer cannot be found by looking for a similar 

(real) word in one’s lexicon, as it would have been possible for real word trials. Mean correct 

responses between literate participants (72%) and illiterate participants (19%) demonstrate a sharp 

difference. In fact, more than half of the illiterate participants failed all nonword tasks, irrespective 

of the target phone. A third of the illiterate participants had received some letter knowledge at some 

point in their lives. They performed better (30%) than the true illiterate participants, but still 
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nowhere near the literate Portuguese speakers. Morais et al. (1979) further compared the illiterate 

participants’ performance to first graders in Belgium. The illiterate participants performed worse 

than first graders three months into the school year. The authors consequently conclude that the 

“results clearly indicate that the ability to deal explicitly with the phonetic units of speech is not 

acquired spontaneously” (p. 330). These results bear some consequences. One is that phonemic 

awareness cannot be viewed as a prerequisite for learning to read and the other is that some form 

of instruction is necessary to develop phonemic awareness.  

Morais (1991a) further investigated the development of phonemic awareness. They conclude 

that based on Roazzi et al. (1993), who compared illiterate and literate poets in Brazil, that rhyming 

abilities do not help phonemic awareness to develop. The poets’ experience makes them very 

advanced rhymers and highly sensitive to rhymes but they still lacked phonemic awareness. This 

stands in line with previous studies that indirectly support this inference. Lundberg et al. (1988), 

Stanovich et al. (1984), and Yopp (1988) all found that rhyming is not a good predictor for reading.  

In addition, Morais (1991a) argues that explicit instruction in an alphabetic code is necessary 

for phonemic awareness to develop. Explicit because a child will not spontaneously realize how 

letters correspond to specific phonemes. Grapheme-phoneme correspondences must be learned 

either via reading or specific phonetic training that highlights the relationships between letters and 

sounds. An alphabetic code is also beneficial as studies with speakers from non-alphabetic languages 

have demonstrated that they lag in tasks such as adding or deleting segments compared to their 

counterparts who learned languages with an alphabetic system (Mann, 1986; Read et al., 1986). An 

alphabetic system means that “printed words contain combinations of visual units (letters, or letter 

combinations) that are systematically related to the sound units in the words (phonemes) (Gathercole 

& Braddeley, 1993, p. 137). In other words, the alphabetic principles stands for the knowledge of 

which letter corresponds to which phoneme. Coming back to studies that support this claim, Read 

et al. (1986) designed a study similar to Morais et al. (1979) and examined alphabetic and 
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nonalphabetic Chinese speakers. The alphabetic group could write in the logographic script but also 

in the pinyin, the romanization of Standard Mandarin. The nonalphabetic group had no knowledge 

of the pinyin. The tasks were the same as in Morais et al. (1979), i.e., adding or deleting the initial 

phoneme of a word, with three different target phones [d], [s]. and [n], on real words and nonwords. 

Results are very similar. The alphabetic group’s average was 83% compared to 21% for the 

nonalphabetic group, providing further evidence that some sort of instruction is necessary for 

phonemic awareness. An interesting finding from this study was that some participants in the 

alphabetic group had learned the pinyin but could no longer use it. Nevertheless, their scores were 

very similar to the rest of the alphabetic group’s. The authors conclude that “segmental conception 

acquired with alphabetic literacy may persist even when the literacy itself is dormant” (Read et al., 

1986, p. 41). Mann (1986) also conducted a study along those lines with Japanese speakers with 

similar results.  

There are some indicators that phonemic awareness can arise despite no instruction or 

training. As Morais (1991a) writes, some illiterate participants did score exceptionally well on tasks 

testing phonemic awareness. While it was suggested that some may have had (extensive) letter 

knowledge, others may have used nonsegmental strategies to tackle the phonemic awareness tasks. 

Nevertheless, the participants did very well. Similar evidence comes from Lundberg (1991) who 

reanalyzed Lundberg et al. (1980) and found 51 children (6-7 years old) that had little to no letter 

knowledge. Phonemic assessment was conducted via segmentation, synthesis, position detection, 

and reversal. Lundberg (1991) admitted that the overall scores of this preliterate group were very 

low; still, there were nine children who frequently achieved the highest scores. They clearly 

demonstrated phonemic awareness despite no knowledge of the alphabetic principle. Furthermore, 

Lundberg (1991) argues that the Lundberg et al. (1988) training study also illustrates that phonemic 

awareness can arise despite the lack of reading and orthographic knowledge. The 390 preliterate 

children were around six years old and completed tasks such as segmentation, synthesis, and 
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deletion. While most struggled and many tasks remained unsolved, 2% managed to receive high 

scores. Once again, this provides evidence that a lack of letter knowledge does not rule out the 

development of phonological awareness.  

In the end, Lundberg (1991) provides a good conclusion. Evidence exists that phonemic 

awareness can develop without any type of instruction or training, but instruction or training are 

still crucial to the development of phonemic awareness for most people. Lundberg (1991) claims that 

it is not necessarily the alphabetic code that is explicitly required but some form of instruction will 

benefit the development.  

Having laid out whether phonemic awareness requires specific instruction or not, the other 

question posed in this chapter is the relationship between phonological awareness and orthography. 

As section 2.3 pointed out, reading and phonological awareness influence each other so that one 

should address this question; the previous paragraphs also outlined that learning to read has a striking 

effect on the development of phonemic awareness. Treiman (1991) could show the effects of this 

reciprocal relationship. Children who judged that the sound sequence that adults analyze as /tr/ did 

not begin with /t/ also did not spell the words with a <t> but instead used <ch>. In addition, if 

children judged words beginning with /t͡ʃ/
2
 to start with /t/, as in chill, they would also spell those 

words with a <t>. Further, Ehri and Wilce (1980) demonstrated that fourth graders judged the 

word pitch to have more phonemes than rich even though both words contain three segments. 

Orthographically though, pitch contains one letter more than rich. Another confirmation of this 

finding comes from Tunmer and Nesdale (1985), who reported similar results for first graders. Stuart 

(1990) presented 9-year-old children with a task to delete “n” in the word bind [baɪnd]. Interestingly, 

only half of the participants produced a phonetically correct answer [baɪd], where the phone [n] was 

 
2 Affricates will always be transcribed with a tie bar because /ts/ in English represent two individual phonemes, /t/ and 

/s/ whereas in German, the same transcription refers to an affricate. Therefore, the German affricates will always be 

transcribed with a tie bar as in /t͡s/, and for reasons of consistency, all other affricates, the German /p͡f/ and /t͡ʃ/ as well 

as the English /t͡ʃ/ and /d͡ʒ/, will always be transcribed with a tie bar. 
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deleted. The other half produced an orthographically correct response, deleting <n> in bind, which 

resulted in bid [bɪd]. Moreover, Seidenberg and Tanenhaus (1979) performed a rhyme detection task 

on adults. Subjects were generally faster detecting rhymes in words that were orthographically 

similar, e.g., cot-pot, than in words that were orthographically dissimilar, e.g., yacht-pot. Clearly, 

these studies show the intricate relationship between phonological awareness and orthography.  

Tyler and Burnham (2006) further showed how persistent those orthographic effects are 

based on testing of 24 college students in a phoneme deletion task. Participants did not receive any 

instruction about orthographic strategies or similar. The test items were grouped into congruent and 

incongruent pairs. Congruent pairs were orthographically matched items such as wage-age, where 

the deletion of the word-initial “w” (orthographically or phonetically) leads to the correct response 

item. Incongruent pairs were orthographically mismatched items such as worth-earth. In such a 

case, deleting the word-initial sound would entirely change the spelling of the response item. The 

authors measured reaction time (RTs) and error rate. The results demonstrated clear orthographic 

effects. On average, participants were 300ms or 30% slower for incongruent items, a statistically 

significant difference; those items also resulted in twice as many errors (statistically significant 

difference when two outliers were removed). Castles et al. (2003) conducted a similar experiment 

with a deletion and a reversal task between transparent and opaque items. For instance, in the 

reversal task, transparent items had a one-to-one grapheme-to-phoneme mapping as in meet 

(reversed team) whereas opaque items did not, e.g., genome (reversed moan). Their results stand in 

line with Tyler and Burnham (2006).  

Those experiments then bring up a final question. Do participants automatically use 

orthographic strategies (Seidenberg & Tanenhaus, 1979) or is it a response strategy (Stuart, 1990)? In 

other words, can participants turn on or off their orthographic strategies or does orthography always 

influence their answers? Both Castles et al. (2003) and Tyler and Burnham (2006) investigated this 

phenomenon. Castles et al. (2003) tested 31 college students in block trials on the opaque and 
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transparent test items mentioned earlier. The blocks either contained both opaque and transparent 

items or only transparent or only opaque items. The idea was that if participants can decide whether 

they use orthographic strategies or not, then they should use the strategy that leads to the best 

possible result. The data indicate that orthographic influences are automatic as the results resembled 

those of the deletion and reversal task rather closely. The manipulation of mixed or pure blocks did 

not play a role. Tyler and Burnham (2006) provide another piece of evidence that orthographic 

influences are automatic. In a second experiment, they explicitly instructed participants to not use 

spelling to tackle the tasks because using spelling will result in a wrong answer. Subjects were 

trained on congruent and incongruent items with those clear instructions. The idea behind this 

approach is that if orthographic strategies can be turned on or off when necessary, then orthography 

should not be a factor because participants know a priori that they will not be able to solve the task 

if they use orthography. Results demonstrate that RT values for incongruent items were 

significantly slower (~20%) than those for congruent items. This finding stands in line with Castles 

et al. (2003) and supports the idea that once orthography is acquired, it will have a lasting effect on 

phonemic awareness tasks.  

One final note on the development of phonological awareness is needed. We have seen that 

the developmental path goes from words to syllables to onset-rimes to phonemes. Looking at this 

development, one could suggest that a child’s stored phonological representation will be altered as 

phonological awareness emerges (Bryne & Liberman, 1999; Fowler, 1991; Treiman & Bourassa, 

2000). Evidence comes from children’s productions. Ferguson (1986) argues that children first store 

words holistically. Storing words holistically would imply that articulatory and prosodic features are 

tied to this specific word and cannot be transferred to any other word. For instance, Ferguson and 

Farwell (1975) showed that a 15-month-old child’s production of [n] only occurred in the word no 

and was consequently substituted by other sounds in any word where that phoneme occurred but 

was not no. Furthermore, Fowler (1991) states that the “production of any given utterance, the very 
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same word in much the same context, is highly unstable” (p. 104) (e.g., Menyuk & Menn, 1979). 

Ferguson and Farwell’s (1975) subject uttered ten different variants of the same word within a 30-

minute session. This holistic (and thus variable) representation changes over time to a more 

segmental representation (Menyuk & Menn, 1979; Nittrouer & Studdert-Kennedy, 1987; Nittrouer 

et al., 1989; Treiman, 1991). Treiman and Breaux (1982) analyzed errors from 4-year-olds and adults. 

Results indicate that the young children tend to confuse labels that are more global whereas adults 

tend to confuse labels related to individual segments. This would then show that as a child becomes 

more phonologically aware of smaller segments, the underlying phonological representations 

undergo a change as well.  

However, previous infant and child research that investigated not the articulatory but the 

perceptual side has arrived at a different conclusion. Infants are capable of making distinctions very 

early on (e.g., Eimas et al., 1972) and are also able to learn phonetic categories (e.g., Trehub, 1976; 

Werker et al., 1981; Werker & Tees, 1984); this is not limited to phonetic contrasts but also includes 

phonotactic rules (Jusczyk et al., 1993). Swingley (2003) further demonstrated that infants 19-months 

old already possess phonetic encoding. The researcher tested the infants with a visual fixation task 

and presented words and mispronounced words; the mispronunciation occurred at either the word-

initial position or word-medially. Regardless of the position, infants word recognition was worse for 

the mispronounced word showing that infants this young have already encoded phonetic details. 

Later on, Swingley (2005) showed this in a similar way with infants as young as 11-months.  

Overall, we can say that while infants are already sensitive to and aware of phonetic details, 

their production seems to develop more from a holistically stored “word to utter” to one that includes 

more fine-grained details.  
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2.5 Predictors of Individual Phonological Awareness Skills 

We now know what phonological awareness is, the construct underlying it, its relationship 

to reading and general developmental trajectory. Despite knowing this information, there are still 

individual differences with regards to two aspects: how quickly one advances along this 

developmental path and how adults who have mature phonological awareness show differences in 

their phonological awareness skills. To put it differently, this section will provide an overview of 

several predictors for individual differences in phonological awareness skills. Two unique types of 

individual differences exist. One is between similar speakers of the same language, and one is 

between similar speakers of different languages.  Quinn et al. (2015) provide a good overview of 

predictors for all those individual differences. Their review encompasses babbling, when words are 

acquired, the quality of underlying phonological representations, working memory, oral language 

exposure, and orthographically transparent languages.  

Babbling has shown to have an effect on phonological awareness. Viman and Greenlee (1987) 

investigated the phonological development in children ages 1-3 years. Four samples at different 

points in time for the younger children were taken and then compared to their phonological 

development at age three. The authors used 30-minute records and analyzed the children’s babbling 

patterns. The authors concluded that the “high use of vocalizations containing true consonants” (p. 

503) was a good predictor of phonological advance at age three. 

Quinn et al. (2015) list the age when children acquire words, together with their 

phonological neighborhood density, as another reason for individual differences (De Cara & 

Goswami, 2003; Gerhand & Barry, 1999; Walley & Metsala, 1992). For instance, a study by de Cara 

and Goswami (2003) demonstrated the effect of phonological neighborhood density on phonological 

awareness. Phonological neighborhood density, abbreviated as PND, is measured of how many 

words one can create by changing only one single phoneme of the target word (Yates et al., 2005). 
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For instance, the target hit would have phonological neighbors such as pit, knit, kit, hut, hat, him, 

etc. The more neighbors a target has, the higher the phonological neighborhood density. The word 

hit has a neighborhood density of 40 (Vaden et al., 2009). De Cara and Goswami (2003) examined 

five-year-old pre-reading children. Results showed that if children had a high vocabulary age, they 

did better in a rhyme oddity task and also exhibited neighborhood density effects. The authors argue 

that a child with larger vocabulary will naturally know more words that are phonologically similar 

than a child with smaller vocabulary. As a consequence, children with larger vocabularies must 

become aware of phonological units smaller than the word itself, e.g., syllables or onset and rimes, 

and their results support this explanation. This is what researchers call the segmentation hypothesis 

(Fowler, 1991; Metsala & Walley, 1998). Pressure from a growing lexicon leads to the restructuring 

of words, which were initially stored holistically, into smaller phonological units. Nagy et al. (1987) 

as well as Garlock et al. (2001) also support the effect of phonological neighborhood density. Their 

study compared preschoolers and kindergartners with children in elementary school and with 

adults. They also found that age of acquisition of words influences phonological awareness skills as 

well.  

The quality of underlying phonological representations can also lead to individual differences 

in phonological awareness (Boada & Pennington, 2006; Carroll & Snowling, 2004; Elbro & Pallesen, 

2002; Fowler, 1991; Swan & Goswami, 1997). Elbro and Pallesen (2002) state that the quality of 

phonological representations refers to how “good or bad” sounds are stored in the mental lexicon. It 

is generally assumed that the quality depends on how easily segments can be accessed (Elbro, 1996, 

1998; Elbro et al., 1998). The greater the amount of information that is stored, the better the quality 

of the phonological representations. For instance, the quality of neighborhood stored as “neighbhood” 

is less than “neighborhood.” This is called the distinctiveness hypothesis (Elbro & Pallesen, 2002). 

The authors also imply that the quality of the stored representations can affect the development of 
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phonological awareness and it also relates to a child’s reading skills (Elbro et al., 1998; Fowler & 

Swainson, 1999).  

Elbro et al. (1998) provided the first indication that the quality of phonological 

representations relates to phonological awareness. In a correlational design, the authors investigated 

preschoolers’ abilities to pronounce long, familiar words, which turned out to be a good predictor for 

the children’s phonological awareness development during their kindergarten years. In Elbro and 

Pallesen (2002), the authors attempted to find a causal link between quality and phonological 

awareness. While other studies have used nonword repetition (Wesseling, 1999) or a gating 

paradigm (Metsala & Walley, 1998; Wesseling, 1999) to tap into the quality of phonological 

representations, Elbro and Pallesen (2002) used the poor parrot paradigm (Elbro et al., 1998; Fowler 

& Swainson, 1999). In this task, the researchers named a pictured word, acting as a parrot. The parrot, 

however, pronounces the word in poor quality and with a low level of distinctiveness. For instance, 

the parrot could say “coco” for crocodile. The child’s task is then to correct the parrot’s pronunciation 

and the experimenter will repeat the child’s pronunciation. Limitations for such a task come from 

the fact that children may have a different understanding what it means to say a word as clearly as 

possible and the same applies to the idea of how to correct a pronunciation (Elbro & Pallesen, 2002). 

Still, the authors used 39 words and the children were native Danish speakers and between 79 and 

87 months old (note that children in Denmark start learning to read around age 7 years / 84 months). 

They also completed tasks to assess their phonological awareness; syllable tapping, deletion, and 

identification as well as phoneme identification and deletion. The phonological awareness task had 

12 words and followed the same pattern as the poor parrot paradigm words; four words were trained, 

four shared a root with the trained ones, and the remaining four were unrelated. Results showed a 

significant effect of improvement for the quality of the stored representations and while the effect 

for phonological awareness improvements was not significant, the children still improved on those  
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tasks. Overall, Elbro and Pallesen (2002) conclude that there is “some support for the view that the 

quality of phonological representations of lexical items plays a causal role in phonological awareness 

development — with the same lexical items” (p. 30).  

Another factor that results in individual differences is phonological working memory. This 

is not surprising as phonological information is usually processed and stored in the phonological 

working memory (Baddeley & Hitch, 1974; Rohl & Pratt, 1995). As outlined earlier, there are 

usually strong correlations between phonological awareness and phonological working memory 

(Anthony & Francis, 2005). Quinn et al. (2015) tested this by using a normative database for the 

Comprehensive Test of Phonological Processing (Wagner et al., 2013). The test includes tasks for 

phonological awareness but also phonological processing, e.g., a rapid naming task. Quinn et al. (2015) 

used a confirmatory factor analysis on this normative sample resulting in .67 for the 7-21 year-old 

version and even .74 for the 4-6 year-old version. To put it differently, this analysis shows that a 

strong phonological memory helps a participant tackle phonological awareness tasks. For example, if 

the task asks the participant to segment the word bus, this will require less phonological working 

memory than neighborhood. In case of neighborhood, the word must be stored, segmented, and the 

segments must be uttered while the subject must simultaneously keep track of where they are in 

the word and think about the next sound. This is much easier for the 3-segment word bus and 

therefore requires less phonological working memory. The phonological working memory becomes 

even more taxed when a subject is unsure about the sounds in a long word like neighborhood, 

which may throw them off and they might have to start again.  

The predictors outlined so far all relate to individual differences for similar speakers that 

speak the same language. There are, however, also predictors for individual differences when 

similar speakers do not share a language, for instance, a language’s orthography (Cossu et al., 1988; 

Tyler & Burnham, 2006). Languages with a shallow (i.e., transparent) orthography such as German, 

Italian, Finnish, or Spanish have a more direct phoneme-grapheme correspondence than languages 
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with a deep (opaque) orthography, e.g., English or Danish. As Elbro and Pallesen (2002) put it, a 

shallow orthography offers “a very direct insight into the phoneme structure of […] spoken words. 

The precise phoneme structure is directly visible in the written words” (p. 19). Cossu et al. (1988) 

attempted to show that this “direct insight” into the phonemes of a language is beneficial to a child’s 

phonological awareness development and skill. The authors constructed a similar study to Liberman 

et al. (1974), who conducted a study on children speaking American English. The children in Cossu 

et al.’s (1988) study spoke Italian, an orthographically transparent language. The authors note that 

one difference between the two studies was that their stimuli tended to be a syllable longer because 

Italian does not contain many monosyllabic words, especially compared to English. Results showed 

that this did not have a negative effect. In fact, the Italian-speaking children performed better on 

both tasks (syllable tapping and phoneme tapping) despite the longer test items. Cossu et al. (1988) 

suggest that this may be because of the fact that syllables in Italian often follow a .CV.CV. pattern, 

i.e., syllables are commonly open. This stands in contrast to English, where many stimuli, especially 

monosyllabic ones, are closed syllables (.CVC.). This difference between Italian and American 

children is still seen in first grade. While both improved, the authors note that the Italian-speaking 

group hit ceiling in both tasks. They claim that this is the reason because one, the open syllable 

structure in Italian, and two, because of the “closer correspondence between letters and phonemes 

in the Italian orthography [which] should further facilitate the child’s development of sensitivity to 

sublexical structure” (Cossu et al., 1988, p. 11).  

Another language-dependent factor leading to individual differences is vowel or consonant 

harmony. Durgunoğlu and Öney (1999) investigated 138 English- and Turkish-speaking children 

in kindergarten and first grade. They also confirmed what Cossu et al. (1988) found, a smaller 

number of possible syllables as well as more consistently defined syllables in Turkish lead Turkish 

children perform better at younger ages (Durgunoğlu & Öney, 1999, p. 11). In addition, vowel 

harmony helped Turkish children to perform better on phoneme tapping and deletion tasks. Finally, 
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Turkish children did better on deleting final phonemes than the English-speaking group. An 

explanation for that was outlined earlier. English is an onset-rime language in which speakers 

“naturally” split a CVC-syllable into onset and rime “C-VC”. Turkish is a body-coda language in 

which speakers split a CVC-syllable into body and coda “CV-C.” Durgunoğlu and Öney’s (1999) 

results support this.  

This chapter highlighted several factors that can predict individual differences in 

phonological awareness skills and development. Babbling, phonological neighborhood density, the 

quality of the underlying phonological representations, and phonological working memory are all 

factors that can lead to individual differences among speakers of the same language. Cross-

linguistically, orthography and language-specific phenomena such as vowel harmony can also lead 

to differences for similarly-aged children. These individual differences bring us then to the next 

chapter focusing on phonological awareness in adults.  

2.6 Phonological Awareness in Adults 

Adults have a fully developed native language and it would be easy to assume that such 

native speakers all have the same phonological awareness skills, simply because they are native 

speakers. However, as the section on development showed, early disadvantages remain quite 

pronounced for an extended time and demonstrated that individual differences can exist in 

adulthood, e.g., working memory. The question is then: does every adult have the same level of 

phonological awareness or are there individual differences? What makes it hard to answer this 

question is that many studies on adults are generally conducted with special populations such as poor 

readers (Schiller, 2008), low-literacy adults (Jiménez & Venegas, 2004), or adults with learning 

disabilities (Stothers & Klein, 2010). There are a limited number of studies that only included adults. 

Studies with a special population often included adults as a control but those scores are usually 

reported as mean for the entire group without providing details.  
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This is different for “somewhat” special populations: teachers, educators, and speech-language 

pathologists. On one hand, many of these, especially speech-language pathologists, have received 

specialized training that can affect phonological awareness; on the other hand, studies like this are 

provide the best insight into adult phonological awareness because they provided detailed 

information about the performance on phonological awareness tasks. One must keep their specialized 

training, typically in phonetics, in mind when drawing conclusions. For instance, Moats (1994) 

reports that many educators performed very poorly on phonological awareness tasks, e.g., counting 

sounds, and they could not define phonological awareness. This was one of the first studies to assess 

educators and it triggered a cascade of studies following this approach and evaluating educators’ 

phonological awareness skills. As Spencer et al. (2008) argue “the phonological awareness knowledge 

and skill of educators becomes a critical factor in successful phonological awareness instruction” (p. 

513). Following studies confirmed the educators’ poor results (Cunningham et al., 2004; Mather et 

al., 2001; McCutchen et al., 2002; Moats & Foorman, 2003). In fact, Cunningham et al. (2004) designed 

a similar task to Moats (1994), in which participants had to tell the experimenter how many sounds 

a specific word has; the words were sun, laughed, grass, Christmas, though, psychology, scratch, 

each, say, chalk, and exit. The study included 722 teachers with an average age of around 41 years 

and an average of 12 years teaching experience. Th results showed 20% of the participants could not 

identify the number of sounds in any word (0% accuracy) and only 30% provided a correct response 

to half of the stimuli (50% accuracy). When looking at individual items, only 63.4% knew that sun; 

the same goes for say with 60.3%; and only 2.6% knew the number of sounds in the word exit.  

Spencer et al. (2008) examined phonological awareness in speech-language pathologists and 

other educators such as kindergarten, first-grade, reading, and special education teachers. The 

motivation for their study came from Moats (1994). The study included 541 educators with more 

than half of them having a master’s degree; speech-language pathologists had the highest number 

of master’s, 153 out of 160 participants with a master’s degree. Three tasks examined the participants’ 
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phonological awareness skills: phoneme segmentation, isolation, and deletion. Items to segment were 

two to five phonemes long and varied in syllable shape, and phoneme-grapheme correspondences. 

In terms of isolation, participants were asked to identify the third sound in each stimulus. For the 

identification task, participants were given a word with an underlined letter or letter cluster and 

had to find a word with this particular sound in a group of another four words. Results demonstrated 

that speech-language pathologists performed more accurately than all other groups, while all other 

groups scored similarly. This became particularly clear in the segmentation tasks. When looking at 

more difficult items, i.e., items that do not have clear one-to-one sound-to-letter correspondence, 

speech-language pathologists definitely outperformed all other educators and were above average. 

For example, only 3% of the other educators could segment use or fuse while 17% and 21% of the 

speech-language pathologists could do so respectively. For squirrel, speech-language pathologists 

were at 51% accuracy but other educators only at 18%. Note that for some of these examples, there 

might be more than one agreed-upon answer. On average, speech-language pathologists performed 

at 54% accuracy for the difficult items whereas other educators were at 22%. This stands in contrast 

to easy items with less of such a stark difference (e.g., 84% accuracy for educators on the word does 

compared to 96% accuracy for speech-language pathologists, which somewhat corresponds to the 

overall averages for easy stimuli). Spencer et al. (2008) “also illustrated how easily participants let 

print derail their analysis of speech” (p. 517). When asked for the third sound in would, many 

answered with [l] instead of [d].  

In 2011, the authors extended their 2008 study and included undergraduate and graduate 

students in communication sciences and disorders (Spencer et al., 2011). Students varied in their 

training because many had completed a course in phonetics, language, or speech science as part of 

their degree program in speech and hearing. Training was one of the variables included in the 

analysis. Results indicate that students with training performed better than students without 

training and other educators but are not as well as speech-language pathologists. Students without 
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training performed worse than any other group (for detailed results, see Spencer et al., 2011, p. 114). 

As the authors conclude, phonetic training can improve phonemic awareness, probably because 

training in the International Phonetic Alphabet “IPA” makes students more aware of individual 

phonemes because the IPA can provide a one-to-one correspondence between an IPA symbol and a 

phoneme (Spencer et al., 2011). Nevertheless, their paper also suggests that while a phonetics course 

can be beneficial for phonemic awareness skills, other factors such as intelligence, oral language, 

phonological working memory, and spelling skills can positively influence phonemic awareness. 

The previous studies have included special populations, in particular, trained speech-

language pathologists. The best insight into “non-special” adult phonological awareness comes from 

Moran and Fitch (2001), who investigated 21 undergraduate students in a phonetics course, age 20-

24. While the primary goal was to analyze phonological awareness and transcription skills, we will 

only focus on the phonological awareness skills as those are relevant to the experiments here. 

Subjects had to complete a phoneme switching task (bad hair > had bear), a phoneme reversal task 

(knife > fine), a phoneme counting task (e.g., shoe or psychology), and a vowel matching task in 

which participants received a model and four foils and had to circle the foil that had the same vowel 

as the model (e.g., shoe – toe, two*, know, cook). The results are found in table 2. What becomes 

obvious is the wide range of scores. This is particularly true for the reversal and switching task, in 

Task Range (1-20) Mean SD 

Phoneme Switching 1-19 10.76 5.54 

Phoneme Reversal 1-19 8.81 5.61 

Phoneme Counting 9-17 12.81 2.58 

Vowel Matching 9-20 15.05 2.97 

    

Total PA (4-80) 28-70 48 13.70 
 

Table 2. Results in from of range, mean, and standard deviation “SD” from the four tasks the 

undergraduate students completed in Moran and Fitch (2001). Table adapted from Moran and 

Fitch (2001, p. 87). 
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which participants received almost every score possible (range 1-19 out of 20 possible). When 

looking at the ranges and averages, switching and reversal tasks seem more difficult with wider 

ranges (5-95% correct responses, as calculated from table 2) and lower means (54% and 44% 

respectively, as calculated from table 2). On average, participants answered correctly 60% of the time 

with a range from 35% to 87.5%, as calculated from table 2.  

What can we conclude from this section? Cunningham et al. (2004) and Spencer et al. (2008, 

2011) included adults but with the selection being teachers, educators, speech-language pathologists, 

and students in a speech-language pathologist training program, those adults can still be considered 

a special population due to their training background. Nevertheless, those studies already 

demonstrated that adults do differ in their phonological awareness skills and Moran and Fitch (2001) 

clearly support this finding. They included adults who were currently enrolled in a phonetics class, 

meaning their sample was the closest to the average adult. Their results highlight the striking 

finding that just because an adult is a native speaker of a language does not imply their have high 

phonological awareness skills. In fact, adult phonological awareness skills can vary widely, from 

very low to very advanced.  

2.7 L2 Phonological Awareness 

While the previous sections have illustrated many different things about phonological 

awareness in one’s native language, e.g., the underlying construct, assessment, its relation to reading, 

its development, individual differences as well as adult phonological awareness, this section addresses 

phonological awareness in a second language (L2). Studies on L2 phonological awareness have almost 

exclusively focused on children, i.e., sequential or simultaneous bilinguals, or children learning a 

second language at a young age. Only Moran and Fitch (2001) investigated adults. Nevertheless, L2 

phonological awareness is different from L1 phonological awareness in that subjects already know 

one language; this is even more pronounced in adult learners. As Saiegh-Haddad (2019) summarizes 
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it, L2 phonological awareness may be different as learners already have an L1, are often older, and 

can read. This implies that additional factors must be taken into consideration when one develops 

their L2 phonological awareness. Section 2.7.1 outlines those additional factors next to those relevant 

for L1 phonological awareness. Note that those factors all come from studies on children and not 

adults. Section 2.7.2 highlights theories and evidence about cross-language transfer of phonological 

awareness skills and Section 2.7.3 discusses how L2 phonological awareness is, in contrast to L1 

phonological awareness, a two-dimensional construct.  

2.7.1 Factors Affecting L2 Phonological Awareness 

When it comes to factors affecting L2 phonological awareness, one factor is the distance 

between L1-L2 (Dickinson et al., 2004; Russak & Saiegh-Haddad, 2011, 2017; Saiegh-Haddad, 2019; 

Wang & Geva, 2003). Russak and Saiegh-Haddad (2011) found that novel L2 phonemes are more 

difficult to process than shared ones with one’s native language. Liow and Poon (1998) investigated 

English-Mandarin bilingual children (9-10 years) and concluded that tonal phonological awareness 

is independent of alphabetic phonological awareness; this means that knowing English will have 

little effect on one’s phonological awareness when it comes to tones in Mandarin. Furthermore, 

Russak and Saiegh-Haddad (2017) mention that the underlying syllabic structure of a language can 

also affect one’s second language phonological awareness. The authors investigated phonological 

awareness in native Hebrew university students who learned English. Digging deeper than merely 

looking at overall scores, the researchers found a preference for a body-coda (CV.C) structure, even 

in the participants’ L2, English. Despite English being an onset-rime language (C.VC), participants’ 

errors still showed a preference for body-coda, highlighting that the syllabic structure in one’s native 

language can affect one’s phonological awareness in an L2. 
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What is not necessarily L1-L2 distance but falls into a category closely related to the 

fundamental differences between an L1 and L2 is the lexical restructuring model and the linguistic 

affiliation constraint. Neither theory addresses cross-language transfers, but both highlight how 

differences between two languages can affect phonological awareness skills. The first one is the 

lexical restructuring model (Metsala & Walley, 1998; Walley, 1993; Walley et al., 2003). As Anthony 

et al. (2009) and Russak and Saiegh-Haddad (2011) state, a child first stores whole words that are not 

yet broken down into anything smaller than the word itself. Initial phonological awareness depends 

on the quality of the phonological representations which is generally high because a child has 

abundant exposure to its native language. Words are repeated all the time and every exemplar a 

child hears will improve its whole-word phonological representation. This also stresses the fact that 

the quality of those phonological representations is word-dependent. The driving force for the 

restructuring part of the lexicon is lexical growth (Walley et al., 2003). When the number of lexical 

items in a child’s lexicon increases, there is mounting pressure that the items must be better 

discriminated than in their whole form, simply because an increasing number of items increases the 

chance or risk that a very similarly-sounding item will be encountered. For instance, a child may 

have stored had but then encounters bad which only differs in one segment. The pressure from a 

growing lexicon then requires more fine-grained distinctions than would be possible when simply 

storing whole words. This then leads to a restructuring process in a child’s lexicon and more detailed 

distinctions. Anthony et al. (2009) outline that phonological awareness developing along the 

linguistic complexity from words to syllables to onset-rimes and to phonemes supports this theory, 

as well as the fact that vocabulary is generally positively correlated with phonological awareness. 

Russak and Saiegh-Haddad (2011) add that children generally perform better on real words than on 

non-word tasks, which provides further evidence for the lexical restructuring model. In summary, 

the lexical restructuring model suggests that a child should have superior L1 phonological awareness 

skills due to the sheer L1 exposure.  
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What comes next, when a child is forced to make more fine-grained distinctions at the 

sublexical level is the linguistic affiliation constraint (Saiegh-Haddad, 2007a, 2007b). Saiegh-Haddad’s 

research (2003, 2004) investigated kindergarteners and first graders who first acquired their 

everyday, colloquial variety of Arabic before they learned Modern Standard Arabic (MSA). MSA is 

a variety that includes several phonemes that are absent in the children’s colloquial variety. This 

opens up the possibility to research whether phoneme affiliation will have an impact on a child’s 

phonological awareness skills. Results show that phonemes exclusively found in MSA were harder 

to access and children found it more difficult to perform operations on them, regardless of their 

position (initial or final). Further research illustrated that this holds true in phoneme recognition 

tasks as well (Saiegh-Haddad et al., 2011). Russak (2007) and Russak and Saiegh-Haddad (2011) 

extended the linguistic affiliation constraint to L2 phonological awareness. Russak and Saiegh-

Haddad (2011) included 60 monolingual college students, half of them were normal readers and half 

of them were reading disabled; they were tested on real words and pseudowords on tasks such as 

isolation, full segmentation, and deletion. The study confirms the linguistic affiliation constraint for 

L2 phonological awareness. Both normal and reading disabled participants did poorly on novel L2 

phonemes although participants were able to correctly pronounce the novel L2 phonemes. Other 

studies also confirm that the two language pairs may impact phonological awareness (Dixon et al., 

2012; Kang, 2012). The two theories, the lexical restructuring model and the linguistic affiliation 

constraint demonstrated that a first language can indeed impact second language phonological 

awareness skills.  

Coming back to more factors that affect L2 phonological awareness, age is another factor to 

consider. In a meta-analysis of 38 studies researching cross-language transfer of phonological 

awareness, Branum-Martin et al. (2012) showed a negative correlation across ages, indicating that 

cross-language phonological awareness transfers weaken the older a child becomes. The meta-

analysis has some limitations as it was cross-sectional and ignored longitudinal studies. In addition, 
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many studies did not provide enough age data for it to be included so that a language X age 

interaction was absent. Still, the study highlights the trend that older children may benefit less from 

cross-language transfers regarding phonological awareness. Bialystok (2002) also suggests that 

bilingual children will “lose” their bilingual advantage around age six because the characteristics of 

the language pair as well as the tasks themselves will have a greater impact at that time. Hu (2019) 

is one of the few studies that investigated adults (average age 20.4 years). The study included 400 

Chinese participants (average age 20.4 years) who learned English but were not English majors. 

Students were tested on oddity, segmentation, blending, and substitution, at the syllable, onset-rime, 

and phoneme level. Hu (2019) concludes that phonological awareness remains a potent predictor for 

L2 skills such as listening or reading despite the participants’ age.  

Orthography can also affect one’s L2 phonological awareness. As mentioned earlier, once 

acquired, orthography can have a huge influence on one’s L1 phonological awareness (Treiman, 

1991; Tyler & Burnham, 2006; Seidenberg & Tanehaus, 1979; Stuart, 1990) and this effect is automatic 

and cannot be switched off (Castles et al., 2003; Tyler & Burnham, 2006). When someone acquires 

second language phonological awareness, L1 orthography or (a foreign) L2 orthography may 

generally impact the development. Dixon et al. (2012) tested 284 kindergarten children in 

Singapore, using English and their ethnic languages Mandarin, Malay, and Tamil, all languages with 

different orthographic depth. Results indicated that the orthographic depth of the ethnic language 

affected the phonological awareness in English. Mathieu (2016) tested college students and their 

acquisition of a non-native phonological contrast (/ħ/ VS /χ/) in four conditions: no script, Arabic, 

Cyrillic, or a hybrid script consisting of Arabic and Cyrillic. The foreignness of the script did not 

affect the acquisition of the non-native contrast but there was a significant difference between the 

individual, foreign scripts, and the no-script condition. This demonstrates that students acquired the 

contrast most easily when there was no foreign script present. In fact, Mathieu concludes “that a 

foreign script can exert a negative influence on L2 phonological acquisition” (p. 162). The foreignness 
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of the contrast and the script can then together confuse participants and inhibit the acquisition. This 

can be particularly important when adults who can already read in one language learn another 

language. Finally, Saiegh-Haddad (2019) also lists L2 oral proficiency as a factor that can determine 

one’s second language phonological awareness. Note that the factors listed here affecting phonological 

awareness in a second language are all factors in addition to the factors mentioned for L1 phonological 

awareness.  

We have now seen that next to all the factors influencing L1 phonological awareness, there 

are additionally factors, as outlined above, that can affect L2 phonological awareness in adults, e.g., 

L1-L2 distance. This brings up one important question: does L2 phonological awareness develop 

independently of one’s L1 or does one’s L1 impact the L2 phonological awareness? In other words, 

will we see cross-language transfers from L1 to L2 with regards to phonological awareness skills or 

not? Section 2.7.2 will answer this question. 

2.7.2 Cross-Language Transfer in Phonological Awareness Skills 

The theory that triggered most studies on cross-language transfers of phonological awareness 

skills is the developmental interdependence hypothesis (Cummins, 1979, 1981, 1984, 1989; Cummins 

et al., 1984), a common theory in the field of bilingualism. Cummins’ research suggests that the 

development in a second language depends on one’s L1 proficiency at the time when continuous 

L2 exposure/instructions begins. In other words, a child’s proficiency in an L2 will correspond to its 

L1 proficiency at the time the second language will be introduced. As Goodrich and Lonigan (2017) 

put it, this suggests that a child with low proficiency in an L1 will find it more difficult to acquire 

an L2. The two also mention Cummins (2008), who claims that children who are highly proficient 

in their L1 will benefit more from L2 instruction than their peers with low L1 proficiency. 

Cummins (1981, 1984, 1991) further suggests that adequate exposure as well as motivation are 

prerequisites for a successful transfer. Cummins (1981) then proposed a common underlying 
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proficiency, a mechanism that can be used to explain cross-language transfer. As Goodrich and 

Lonigan (2017) state, the “proficiency in L1 and L2 are not separate abilities. Although there are 

surface features of each language that are distinct, L1 and L2 are intrinsically connected” (p. 783). To 

put it differently, languages may vary on the surface, e.g., with different vocabulary or different 

word order. Underlyingly, however, the languages are still connected. This is particularly true for 

skills that are not language-specific, e.g., phonological awareness, because phonological awareness is 

for the most part independent of meaning.  

Cummins’ research (1979; 1981; 1984; 1991) led to a series of studies that examined the cross-

language transfer in phonological awareness skills (Cisero & Royer, 1995; Comeau et al., 1999; 

Dickinson et al., 2004; Dixon et al., 2012; Doctor & Klein, 1992; Durgunoğlu et al., 1993; Durgunoğlu, 

2002; Goodrich et al., 2014; Goodrich & Lonigan, 2017; Gottardo et al., 2001; Hu, 2019; Kang, 2012; 

Lindsey et al., 2003; Liow & Poon, 1998; Loizou & Steward, 2003; Marinova-Todd et al., 2010; Melby-

Lervåg & Lervåg, 2011; Piper et al., 2016; Saiegh-Haddad & Geva, 2008; Verhoeven, 2007; Wawire 

& Kim, 2018; Wise et al., 2016). Cisero and Royer (1993) were one of the first to present direct 

evidence for a L1-L2 phonological awareness transfer. The authors included 26 first grade children 

from mainstream classrooms as well as Translational Bilingual Education classes, learning Spanish as 

their second language. The phonological awareness tasks consisted of rhyme detection as well as 

initial and final phoneme detection in both English and Spanish and were presented at two different 

points in time. The experiment showed that task order did not have any effect and that older 

children within the first-grade classroom were more accurate. They also provided evidence for a 

cross-language transfer. “L1 accuracy on the initial phoneme task was a significant predictor of L2 

performance on the task after the variance associated with L2 performance at time 1 was accounted 

for” (Cisero & Royer, 1993, p. 296f). The authors explain that they could not find this cross-language 

transfer in rhyme detection because the children may have already achieved a very high degree 

of rhyme awareness at time 1. The variation left at time 2 may have not been enough to predict the 
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performance in the L2 task. In the end, the authors could provide the first indication of cross-

language transfers in phonological awareness skills and conclude that it may depend “on looking at 

the right skill at the right time in a student’s developmental history” (Cisero & Royer, 1993, p. 296).  

Durgunoğlu et al. (1993) were also one of the studies providing further support of this cross-

language transfer. The authors included first graders who natively spoke Spanish and learned 

English as a second language. Tasks included letter identification, English and Spanish word 

recognition, and segmenting, blending, and matching for phonological awareness. The phonological 

awareness tasks were only administered in the subjects’ L1, not in L2. To test for transfer effects, 

the study included English pseudoword reading in which participants were first taught how to read 

pseudowords. The syllables from those pseudowords were then mixed up in the actual test 

measuring how efficiently children could read those. Results demonstrate a close relationship 

between Spanish phonological awareness and English word recognition, English real-word reading, 

and English pseudoword reading. This effect was amplified when the pseudowords were 

pronounced differently in the two languages.  

Many studies followed that further established a relationship between L1 and L2 

phonological awareness (Cisero & Royer, 1995; Comeau et al., 1999; Dickinson et al., 2004; Dixon et 

al., 2012; Doctor & Klein, 1992; Durgunoğlu et al., 1993; Durgunoğlu, 2002; Goodrich et al., 2014; 

Goodrich & Lonigan, 2017; Gottardo et al., 2001; Hu, 2019; Kang, 2012; Lindsey et al., 2003; Liow & 

Poon, 1998; Loizou & Steward, 2003; Marinova-Todd et al., 2010; Melby-Lervåg & Lervåg, 2011; 

Piper et al., 2016; Saiegh-Haddad & Geva, 2008; Verhoeven, 2007; Wawire & Kim, 2018; Wise et 

al., 2016). Others have also proven that this relationship works “backwards” from an L2 to an L1. 

Piper et al. (2016) provides some evidence for the transfer effects on one’s L1. The study primarily 

investigated whether there is a difference in educational programs in Kenya, i.e., programs that 

teach basic skills (math, reading, etc.) in Kiswahili and English versus programs that additionally 

include the students’ native language. By law, schools are required to provided education in people’s 
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native language but in reality, this is seldom the case. The goal of this study was to investigate 

whether native language education is beneficial or if education in the linguae francae Kiswahili and 

English is sufficient. The study therefore included tasks measuring letter-sound fluency, syllable 

fluency, nonword fluency, oral reading fluency, and reading comprehension. Results demonstrated 

that “in general, there was no difference in the impact on learning outcomes […] in the basic decoding 

skills of letter sound fluency, syllable fluency, and nonword fluency” (Piper et al., 2016, p. 796). 

However, one should note that there may be substantial benefits to children of education in their 

native language, which has minority status in the country, outside of phonological awareness. This 

could depend on the dependent variables in the studies such as engagement with school or self-

esteem. 

While Piper et al. (2016) illustrated cross-language transfers from L2 to L1, Liow and Poon 

(1998) found cross-language effects into an L3. They investigated students age 9-10 years studying 

English and Mandarin at the same school so that any effects of instruction could already be neglected. 

The children’s language background was Bahasa Indonesia (L1), English (L2), and Mandarin (L3). 

Bahasa Indonesia has a very shallow orthography, especially compared to English or the pinyin in 

Mandarin. The authors tested the children in a homophone decision task with real words (e.g., die-

dye) and non-words (tain-tane) and a spelling test. Results indicated that phonological awareness 

was highest in Bahasa Indonesia but also transferred into English and Mandarin, as those children 

showed the highest phonological awareness scores in all three languages. Hence, L1 phonological 

awareness transferred into a second as well as a third language. The authors argue that it is probably 

most beneficial to start with the shallowest orthography as this will benefit more complex 

languages/orthographies later. In addition, they suggest that those are true cross-language transfers 

because the grapheme-phoneme correspondences in all three languages follow different rules and 

are dissimilar. Accordingly, phonological awareness from a native language can also transfer into a 

third language.  
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The previous paragraphs have shown that there is abundance evidence for L1-L2 cross-

language phonological awareness transfers that even extends to transfer backwards from an L2 to an 

L1 (Piper et al., 2016) but also extends to transfer from an L2 to an L3 (Liow & Poon, 1998). In 

addition, a bilingual advantage in children has also been noted when they are literate not only in 

one of their languages but in both languages (Bialystok et al., 2003) or when it comes to tonal 

phonological awareness (Chen et al., 2004). Kuo et al. (2016) add that cross-language transfer is more 

likely to occur when both languages share certain linguistic features or if one feature is more 

prominent or easier in the first language; if the opposite is the case, this may inhibit transfer. Studies 

such as Bialystok et al. (2003) or Bialystok et al. (2005) support this as the bilinguals (Mandarin-

English), depending on the task, scored the same or worse as their monolingual peers.  

The only caveat has been that most studies are based on correlations or regressions and there 

is a lack of a true causal evidence for L1-L2 phonological awareness transfer. Wawire and Kim’s 

(2018) study is evidence for such a causal relationship between L1 and L2 phonological awareness 

skills. They recruited 310 first-graders whose language of instruction and home language was 

Kiswahili. They assigned the children in a stratified random assignment procedure to the treatment 

and control group and tested for letter name knowledge, letter sound knowledge, syllable reading, 

word reading, non-word reading, text/oral reading fluency, and phonological awareness in oddity 

and blending tasks. As moderators, they included English and Kiswahili vocabulary as well as the 

language spoken at home and school absences. The treatment condition included phonological 

awareness training in Kiswahili that improved both phonological awareness skills in Kiswahili and 

English. Further path analyses demonstrated that if students completed the same task in Kiswahili 

and English, then the “intervention effect was completely mediated by performance in Kiswahili 

[…], providing strong evidence of cross-language transfer effect” (Wawire & Kim, 2018, p. 455). If 

the opposite was the case, i.e., students completed one task in one language and another task in the 

other language, then the Kiswahili task would predict the performance on the English phonological 
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awareness task. Wawire and Kim’s (2018) randomized control trial then supports what the 

abundance of correlational studies has already suggested: there is a causal link between L1 and L2 

phonological awareness skills.  

The paragraphs above have established that L1 phonological awareness skills transfer into a 

second language and therefore support Cummins’ (1979, 1981, 1984, 1989) developmental 

interdependence theory. As mentioned earlier, Cummins (1981) suggests that the mechanism 

behind this cross-language transfer is the so-called common underlying proficiency. The common 

underlying proficiency states that L1 and L2 proficiency are not separate abilities, and L1 and L2 

are intrinsically linked despite surface variation such as different lexical items or a different word 

order. Goodrich and Lonigan’s (2017) study supports Cummins’ (1981) claim of the common 

underlying proficiency. The researchers investigated 858 Spanish-speaking children in Spanish and 

English, coming from a language minority. The mean age was approximately 60 months. The 

authors used the Phonological Awareness Subtest of the Test of Preschool Early Literacy (Lonigan 

et al., 2007) as well as measure for print knowledge and oral language. In addition to supporting 

Cummins’ (1979, 1981, 1984, 1989) hypothesis, the results also support the common underlying 

proficiency because the test times for the phonological awareness task measured both language-

specific and language-independent skills. They also showed that L1 phonological awareness was the 

better predictor for the common underlying proficiency, mainly because children have had more 

exposure and time to develop those skills in their L1.  

While Cummins’ (1979, 1981, 1984, 1989) hypothesis is the predominant in the field, one 

other theory has also received attention. This is the structural sensitivity theory (Kuo & Anderson, 

2010, 2012; Kuo et al., 2016). Kuo et al. (2016) suggest that someone who is exposed to more than one 

language will have “heightened sensitivity to structural aspects of language” (p. 2). They call this 

“bilingual facilitation” (p. 2) and argue that there are three reasons for this heightened sensitivity. 

Firstly, bilinguals always face interlingual inferences because the two languages they learn are 
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different. This means that bilinguals have more opportunities to attended to a language’s structural 

features because they must overcome the differences of their two languages. Secondly, bilinguals 

will realize the similarities and differences of their two languages, which allows them to understand 

language structure better. They can more easily abstract from meaning and attend to the linguistic 

features of a language. Thirdly, bilinguals will naturally encounter phonological segments in richer 

and more varied contexts than their monolingual peers. Bilinguals are thus better at dissociating the 

segments from meaning which helps improving their metalinguistic skills as well as phonological 

awareness (Kuo & Anderson, 2010, 2012; Kuo et al., 2016). All this may look similar to cross-language 

transfers, but Kuo and Anderson (2010) argue that the structural sensitivity theory is different from 

cross-language transfers because it is the “joint experience in the two languages, rather than the 

carry-over of processing skills developed in one language to the processing of another language” (p. 

370).  

Several additional studies support the structural sensitivity theory (Bialystok et al., 2003; 

Chen et al., 2010; Kang, 2012; Kuo et al., 2016; Marinova-Todd et al., 2010). Above all, Kuo et al. 

(2016) provided evidence for their theory. The authors tested 48 monolingual English-speaking 

children, 41 English-Japanese bilinguals, and 40 Japanese-English bilinguals with an average age of 

7.7 years. The bilinguals’ instruction was 50/50 in English and Japanese. Their instruments were 

designed to measure English and Japanese oral receptive vocabulary and onset awareness. Note that 

the English phoneme inventory includes /l/, /r/, /v/, /θ/, /ð/, which are all absent in Japanese 

(Thompson, 2001). There was no difference between the three groups when they completed the 

tests with English-only phonemes. When the tests included phonemes that are shared between two 

languages, the bilingual groups Japanese-English and English-Japanese outperformed the 

monolingual group. Kuo et al. (2016) argued that the theories mentioned earlier cannot explain this 

outcome because the bilingual groups would have had 50% less exposure to English and should 

therefore have performed poorer than the bilingual groups. However, the structural sensitivity 
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theory can explain the results because the bilingual groups encounter the shared phonemes in more 

contexts and the contexts are more varied as well. Accordingly, bilinguals can dissociate the 

segments from the meaning more easily, which benefits their phonological awareness.  

2.7.3 The Two-Dimensionality of L2 Phonological Awareness 

The previous chapter has shown that there is a cross-language transfer from L1 to L2 

phonological awareness skills established primarily in children. Chapter 2.2 discussed the underlying 

construct and dimensionality, suggesting that L1 phonological awareness is a unidimensional 

construct that can be measured with numerous different assessment tools. This then brings up the 

question of what L2 phonological awareness look like. Can phonological awareness still be viewed 

as one single construct given the amount of cross-language transfer that occurs? Or are we dealing 

with two different constructs, one for each language? The sections below will address L2 

phonological awareness dimensionality.  

The general consensus about phonological awareness in an L1 and an L2 is that there is one 

underlying construct, regardless how many languages someone speakers, but second language 

phonological awareness is two-dimensional because there are two languages (Branum-Martin et al., 

2006; Goodrich & Lonigan, 2017; Russak & Saiegh-Haddad, 2011; Saiegh-Haddad, 2019). In other 

words, L2 phonological awareness requires the same cognitive processes as L1 phonological 

awareness but certain L2 factors make second language phonological awareness more or less 

language-specific. One example that supports this claim comes from Branum-Martin et al. (2006). 

They recruited 812 students from 71 classrooms at 23 different schools in California and Texas, with 

an average age of 6.2 years. English phonological awareness tests included blending phonemes into 

words and non-words, segmentation, and deletion (tasks taken from the CTOPP (Wagner et al., 

2013)) as well as tasks to assess reading skills. The Spanish phonological awareness tests were 

developed for their study but aligned closely with its English counterpart from the CTOPP. The 
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authors used a multilevel confirmatory factory analysis, testing several models with language-

specific phonological awareness abilities, a single phonological awareness ability, language-specific 

influences on phonological awareness at the classroom level, and a single phonological awareness 

influence at the classroom level. The results of the elision tasks showed that there are “unique, 

language-independent aspects of PA [phonological awareness] not shared with other tasks” (Branum-

Martin et al., 2006, 179). At the same time, the other tasks demonstrated that students have a 

phonological awareness ability for English as well as Spanish and that those abilities are highly 

correlated with r=.93. Ultimately, Branum-Martin et al.’s (2006) provided a first indication of what 

the authors call a multilevel unidimensional construct.  

Goodrich and Lonigan (2017) support this multilevel unidimensional construct with their 

work. The researchers investigated 858 Spanish-speaking children (mean age 5 years) in Spanish 

and English. The authors used the Phonological Awareness Subtest of the Test of Preschool Early 

Literacy (Lonigan et al., 2007) and the Spanish Preschool Early Literacy Assessment test (Lonigan, 

2012) as well as measures for print knowledge and oral language. In particular, the phonological 

awareness tests included blending and elision. The results were analyzed with confirmatory factor 

analysis, first a one-factor model that was then compared to a two-factor and a bifactor model. The 

models were compared with Akaike’s information criterion, and the authors adjusted the sample-

size with the Bayesian information criterion (Kass & Raftke, 1995). The two conclude that “items 

on phonological awareness assessments measured both language-specific and language-independent 

variance in phonological awareness ability” (Goodrich & Lonigan, 2017, p. 789). The researchers also 

found that L1 phonological awareness was a better predictor for the underlying construct than L2 

phonological awareness. The variance accounted for by the Spanish phonological awareness skills 

further demonstrated that exposure can also affect phonological awareness skills, which can be  
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viewed as support for the lexical restructuring hypothesis. Ultimately, this illustrates that 

phonological awareness is one underlying construct, but language-specific factors contribute when 

someone speaks more than one language.  

Russak and Saiegh-Haddad (2011) and Saiegh-Haddad, provided further evidence to support 

the theory of one underlying construct with two dimensions.  As mentioned above, the Russak and 

Saiegh-Haddad (2011) study investigated L1 Hebrew speakers learning English as a second language, 

and grouped the participants into normal and disabled readers. The research was also aimed at 

investigating the linguistic affiliation constraint. Their results “imply that L2 phonological awareness 

is at least to some extent language-specific” (p. 439). In Saiegh-Haddad (2019), the author also supports 

this language-specific aspect of L2 phonological awareness. In a review of previous studies and with 

the help of novel data, the researcher presents evidence for the impact the L1-L2 distance as well 

as L2 oral proficiency has on second language phonological awareness. Once again, all this 

demonstrates that L2 phonological awareness is one underlying construct with two dimensions as 

language-specific factors from the second language can still affect second language phonological 

awareness.  

2.7.4 Why Adult L2 Phonological Awareness in German? 

Having reviewed the literature on previous L2 phonological awareness studies, one thing 

has become clear: the majority of studies that included a second language only investigated children; 

this is very similar to all L1 phonological awareness studies so that little is known about a second 

language in adults. As Saiegh-Haddad (2019) puts it, adult L2 learners already have already acquired 

one language (L1), are often older, and can usually read and write. This could imply that, for 

instance, orthographic effects in L2 phonological awareness tasks may be more pronounced given  
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the adults’ writing proficiency and experience in their L1. Tasks that are considered more difficult 

because of their cognitive load, e.g., segmentation, can be used for all participants in an adult study 

since adults are cognitively mature and can handle such tasks.  

Another question is why the language pair English-German is useful to provide further 

insights into L2 phonological awareness. One reason is that there has been no study that included 

German to analyze second language phonological awareness. The English and German phoneme 

inventory are also similar which could mean that subjects may exhibit clear L1-L2 transfer effects. 

Furthermore, German has a very shallow orthography compared to English. Given that all subjects 

are adults (i.e., they have an abundance of writing experience), the shallow orthography may 

positively impact the participant’s German phonological awareness skills. This will be particularly 

interesting to observe in the German affricates /pf͡/ and /t͡s/, where orthographic representations 

such as <pf> or <z> respectively make it clear which phoneme to use.  

2.8 Research Questions 

Based on the review above, this dissertation attempts to answer three research questions.  

1) Do individual differences in L1 phonological awareness exist in adults? 

We have seen in chapter 2.6 that little is known about variation in adult phonological awareness. 

Special populations have been investigated but adults are generally used as a control group only and 

their individual variation is not treated as relevant. This study will shed new light on phonological 

awareness in adults by investigating college students’ native language phonological awareness skills 

in English. Together with a background questionnaire, the goal is to determine whether there is 

variability in adult phonological awareness skills and in the case variability if found, identify 

predictors.  

 

2) Does phonological awareness in a second language (L2) correlate with one’s native 

language (L1) phonological awareness skills? 
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Section 2.7 demonstrated that there are cross-language transfers when it comes to L2 phonological 

awareness skills. Very often, L1 phonological awareness can transfer to a second language although 

language-specific factors may affect second language phonological awareness. Most studies, however, 

have analyzed bilinguals (infants who grew up with at least two languages) or children who learn 

a second language. Similar to L1 phonological awareness, little research has been conducted with 

adults. One major difference between children and adults is that adults can often read and write 

while children are still learning these skills. This study investigates whether there are cross-

language transfers from L1 phonological awareness skills in English to L2 phonological awareness 

skills in German in adult learners.  

 

3) Does second language (L2) phonological awareness correlate with proficiency in that 

second language (L2)? 
 

Finally, the question whether L2 phonological awareness affects L2 proficiency remains. Saiegh-

Haddad (2019) showed that L2 oral skills/proficiency and L2 phonological awareness are related. 

This examines whether L2 phonological awareness in German relates to L2 proficiency in German. 

A key difference between Saiegh-Haddad (2019) and the present study is the C-Test used here to 

assess L2 proficiency will not test for oral skills but rather general language, grammar, and 

vocabulary skills.  

3. Method 

Chapter 3 provides background information about the participants and development of the 

experimental battery (phonological awareness tasks, the mispronunciation tasks, the German C-Test) 

as well as outlines the procedures used for the data collection.  
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3.1 Participants 

Participants were recruited from Arizona State University, The University of Arizona, Pima 

Community College West and Northwest, Oregon State University, the University of Illinois 

Urbana-Champaign, the University of Wyoming, the University of California-Los Angeles, Kansas 

State University, the University of Georgia at Athens, Emory, New Mexico State University, 

Vanderbilt, South Dakota State University, the University of Wisconsin at Stevens Point, the 

University of Louisville, the University of Colorado at Boulder, and Mesa Community College. At 

the time of testing, all participants were enrolled in a GER102 “German 102” course (or 

corresponding number at each university), a second-semester collegiate course for students learning 

German, and were recruited through their German class. If participants came from a college 

operating on a quarter system, participants were recruited at the beginning of the third quarter. 

Faculty at quarter system colleges suggested that those students would be at a similar level compared 

to peers at colleges with semesters. Faculty also confirmed that their classes on the quarter system 

tend to proceed slower than those classes at the semester system colleges. A total of 41 participants 

completed the experiment. Two were excluded because the mispronunciation tasks were missing; 

another two were excluded because the German C-Test and the reversal tasks were missing. 

Participants were between 17-29 years old (n=37; �̅�=20.1; �̃�=19) and did not self-report a hearing 

impairment; four reported previous medical injuries and five had taken an English phonetics class 

or similar, e.g., introduction to linguistics with a phonetics section. No participant was a German 

heritage speaker. Thirty-two participants had English as their only native language. One had 

English-Telugu, one English-Dutch, one English-Cantonese, and one English-Bengal. Two had a 

language other than English as their only native language (Czech and Russian). Participants were 

initially paid $25 for the completion of the experiment. Subject compensation was raised to $30 

during the final recruitment period in order to ensure that enough participants could be recruited.  
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3.2 Stimuli 

The experimental battery consisted of four components: a language background 

questionnaire, phonological awareness tasks in English and German, a mispronunciation story in 

English and German, and a German C-test. The purpose of each task and derivation of test items are 

described below.  All English and German stimuli other than those for the phoneme reversal task 

were recorded in a WhisperRoom sound-attenuated booth with an Alesis ML9066 Masterlink CD 

recorder at 44.1kHz and a high-quality head-mounted microphone. A native English speaker from 

Tucson, AZ, recorded all the English tasks and a native German speaker from Bavaria recorded all 

German tasks in Standard High German. Due to university closure during the COVID-19 pandemic, 

the stimuli for the phoneme reversal task were recorded in Praat (Boersma & Weenink, 2021) on a 

Lenovo ThinkPad E570. The distance between speaker and laptop microphone was less than 10cm. 

The speakers for the phoneme reversal recordings were the same as before.  

3.2.1 Language Background Questionnaire 

A background questionnaire was administered before the experiment to gain an overview 

of the participants’ general health history and language background. General questions asked for 

name, age, high school graduation year, semesters in college, and whether participants had 

previously taken a phonetics class. It also included questions about medical injuries and hearing 

impairment. The language background questions asked about all the languages a participant speaks, 

their usage, and input. The questions about German asked how many college semesters/quarters 

the participants had already taken German (as control question to ensure everyone is in their second 

semester/third quarter), at what age they started learning German, whether they had German in 

high school (and if so, how many years), if they were a heritage speaker, their self-rated German  
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proficiency, their previous training (formal, informal, both), their daily exposure and usage of 

German, and if they had visited Germany (if so, how long and whether they have used their 

German). The full questionnaire can be found in Appendix A. 

3.2.2 English Phonological Awareness Tasks 

Rhyming. The 10 rhyming pairs used come 

from Beeson et al. (2010) and are illustrated in table 

3; the shaded cells indicate the two rhyming words. 

For each pair that rhymes, two distractors were 

added, resulting in a total of four items to choose 

from. For instance, a rhyming pair would be five-

hive (Beeson et al., 2010). The two distractors give 

and dike were added so that participants would hear 

five-give-hive-dike. Distractors were added that are 

either similar in spelling and/or pronunciation. The 

position in which the two rhyming words appeared 

varied in order to avoid pattern detection. The order 

shown in table 3 is the order in which the stimuli were presented. Note that all stimuli for all 

phonological awareness tasks in both German and English were only presented orally; this includes 

the instructions as well as the practice items. Subjects were never exposed to anything in writing. 

All ten rhyming sets were always preceded by the instruction “Which of the following words 

rhyme?” A participant would subsequently hear: “Which of the following words rhyme? Five, 

give, hive, dike.” Participants responded verbally, five [faɪv] and hive [haɪv]. The test items were 

preceded by three practice items that followed a similar procedure; the practice items were hut-so-

five give hive dike 

cheat sweat heat fear 

sort part heart heard 

ruse year here share 

ghost roast cost roost 

horse force worse parse 

you look school two 

naïve dive live hive 

love dove move trove 

food stool flood blood 
 

Table 3: Overview of all ten test items for 

the English rhyming task. Participants 

were presented four items and had to 

name the two rhyming ones (in gray). 
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moot-go, honk-sunk-tusk-monk, and kiss-stuck-miss-lick. Note that for all English phonological 

awareness task, Appendix B has the precise instructions written in IPA. 

Segmentation. The English segmentation stimuli came one-to-one from the CTOPP, the 

Comprehensive Test of Phonological Processing (Wagner et al., 2013). Each stimulus was preceded 

by the instruction “can you tell me the sounds you hear in the word X,” with X being one of the 

practice or test items. For instance, “can you tell me the sounds in the word strives?” The correct 

answer would be for the participant to say [s] [t] [ɹ] [ai] [v] [z]. The three practice items were no, 

man, eat, followed by the ten test items cloth, stand, thunder, strives, magnify, neighborhood, 

important, pleasantly, and graduate. 

Identification. The English identification stimuli for both word-initial and word-final 

identification came one-to-one from Beeson et al. (2010). The practice items for word-initial 

identification were lawn, gas, hat, followed by the ten test items pet, dab, jeep, same, hit, theme, 

run, goose, wave, and fog. The practice items for word-final identification were more, fun, black, 

followed by the ten test items beef, coat, den, tool, job, ham, much, shark, whiz, and rash. Each 

stimulus was preceded by the instruction “what is the first sound in X,” with X being one of the 

practice or test items. Obviously, first was replaced by last for the word-final identification stimuli. 

Participants responded to all prompts verbally, e.g., for the word fog [fɑg], the initial sound would 

be [f]. 

Replacement. Some of the English replacement stimuli for both tasks, i.e., replacing the 

initial segment and replacing the final segment, as well as all test items came from Beeson et al. 

(2010). The practice items for replacement initial were mouth >> south, hit >> kit, call >> tall. The 

test items from Beeson et al. (2010), also for replacement initial, were beam >> team, look >> took, 

cool >> pool. All other pairs were specifically created for this study. Those items were not >> hot, 

thick >> lick, bake >> fake, jet >> set, main >> pain, hat >> cat, and map >> lap. Each stimulus was 

preceded by the instruction “Can you say X, but change the A to a B?” X represents the initial word, 
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e.g., thick. A stands for the first letter(s) corresponding to the first sound, in this example th, while 

B stands for the orthographic representation of the target sound, in this case l. The recorded stimulus 

for this example would be “can you say thick [θɪk], but change the th [tiˈeɪtʃ] to an l [ɛl]]" with the 

correct answer being lick [lɪk]. 

The practice items for final replacement came from Beeson et al. (2010) and were shush >> 

shut, bet >> bed, and game >> gate. The test items, also from Beeson et al. (2010), were seep >> seat, 

dot >> dog, file >> fight, and tan >> tap. All other pairs were specifically created for this study. 

Those items were mouse >> mouth, peach >> peace | peas
3
, type >> tile, sip >> sit, and bite >> bike. 

The instruction preceding each item was identical to the replacement in word-initial position; in 

other words, each stimulus was preceded by the instruction “can you say X, but change the A to a 

B?” For instance, “can you say dot [dɑt], but change the t [ti] to a g [d͡ʒi]? The correct answer for this 

question is dog [dɑg]. 

Deletion. The English deletion task followed a similar pattern as the replacement task. Some 

items directly came from Beeson et al. (2010) whereas the remaining ones were specifically created 

for this study. All practice items, i.e., made >> aide, more >> or, and zone >> own, for deleting the 

word-initial segment came from Beeson et al. (2010). The test items his >> is, loan >> own, mill >> 

ill, and tall >> all also came from Beeson et al. (2010). The other test items, i.e., fat >> at, joke >> oak, 

gate >> ate, beach >> each, thin >> in, and pit >> it were created for this study. Each item was 

preceded by “can you say X without A?” X stands for a practice or test item and A stands for the 

orthographic representation of the word-initial segment. For instance, a participant would hear “can 

you say gate [geɪt]without g [d͡ʒi]?” The answer is ate [eɪt]. 

 
3
 Going by the typical task procedures, the “correct” response is peace because the word-final sound in peach /t͡ʃ/ is voiceless. 

Thus, replacing /t͡ʃ/ with a voiceless /s/ would result in peace. However, simply replacing orthographic <ch> with 

<s> would result in peas  with voiced /z/, so that both are considered correct answers for this item.  
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The practice items for deleting the word-final segment came one-to-one from Beeson et al. 

(2010); those were time >> tie, keep >> key, and late >> lay. The test items from Beeson et al. (2010) 

were team >> tea, hike >> high, boat >> bow, and dome >> dough. The test items created for this 

study were heed >> he, note >> no, zoom >> zoo, mile >> my, bike >> by, and goat >> go. Each 

item was preceded by “can you say X without A?”, similar to deleting the word-initial segment. A 

participant would therefore hear “can you say zoom [zum]without m [ɛm],” and answer zoo [zu]. 

Reversal. The phoneme reversal task, non-word to real word, was slightly adapted from the 

CTOPP (Wagner et al., 2013). The three practice items were [is] >> see [si], [ud] >> do [du], as well 

as [tɛp] >> pet [pɛt]. Table 4 displays the ten test items. Each item was embedded in the sentence 

“What is the word you get when you say X backwards” while X stood for any of the practice or 

test items. For instance, a participant would hear: “what is the word you get when you say [ud] 

backwards,” and the correct answer is do [do]. Both reversal tasks were conducted with nonwords 

and not real words because German did not allow for enough items that are real words, can be 

reversed, and are still real words. This was mainly due to final obstruent devoicing and non-

rhoticity.  

be dime spoon cheek state 

[ib] >> [bi] [maid] >> [daim] [nups] >> [spun] [kit͡ʃ] >> [t͡ʃik] [teɪts] >> [steɪt] 

     

boots baseball tea box midnight birthday 

[stub] >> [buts] [lɑbseɪb] >> [vait] [skɑbit] >> [tibɑks] [taindɪm] >> [mɪdnait] [bɝθdeɪ] >> [eɪdθɝb] 

 

Table 4: Overview of the ten test items for the English phoneme reversal task. In bold are the 

items and below the corresponding pronunciation. 
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3.2.3 English Mispronunciation Story 

Following the six English phonological awareness tasks, participants were asked to respond 

to a mispronunciation story. The English mispronunciation story came from “BBC Earth” entitled 

Severe Droughts Explain the Mysterious Fall of the Maya (Wylie, 2016). The original text contained 

2,586 words and was cut down to 1,720 words by choosing a logical point and removing the 

remaining parts. This edit did not affect the story’s logic, meaning, or context. A text with more 

than 2,000 words would have been unnecessarily long for purposes of this experiment. Within the 

1,720 words, 40 mispronounced targets were included. The story was also adapted to remove all 

foreign words which may have been less familiar, e.g., conquistadores was replaced by settlers.  

The mispronounced targets were balanced. Of the 40 words that were mispronounced, 10 

are monosyllabic, 20 are bisyllabic, and 10 are trisyllabic. The trisyllabic words contain the 

mispronounced segment in the second syllable, 10 of the 20 bisyllabic words contain the 

mispronounced segment in the first syllable and the other 10 words contain the mispronounced 

segment in the second syllable. This resulted in 20 mispronounced segments in a first syllable (the 

monosyllabic targets were counted as first syllable because they only have one syllable) and 20 

mispronounced segments in a second syllable. The intention of this variability was that participants 

would not detect a pattern. In each target syllable, it was always the very first segment that was 

mispronounced. For instance, in monosyllabic sailed [seɪld], the [s] was mispronounced as [θ] resulting 

in [θeɪld]; in bisyllabic across [əˈkrɑs], the [k] was mispronounced as [p] resulting in [əˈprɑs]; in 

trisyllabic determined [dɪˈtɝmɪnd], the [t] was mispronounced as [s] resulting in [dɪˈsɝmɪnd]. Word 

class was also varied. The text included 10 mispronounced nouns, 12 verbs, three adjectives, three 

adverbs, and others such as prepositions or determiners. Sentence-initial words never contained a 

mispronounced segment as this would have increased the difficulty. Cole and Perfetti (1980) 

demonstrated that phonemes are more easily restored in word- or sentence-final position than 

initially. Cole and Jakimi (1980) illustrated that mispronounced targets are easier to detect in second 
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or third syllables than in first syllables. In general, previous information, be it from previous words 

when it comes to sentence position or from previous syllables when it comes to the position within 

a word, helps participants to spot mispronounced stimuli. Furthermore, the mispronounced segment 

would always differ in one feature, i.e., place of articulation or manner of articulation. The target 

would never differ in more than one feature and would never differ in voicing. Voicing was 

excluded because Cole et al. (1978) showed that voicing, when it does not occur word-initially, is 

particularly difficult to detect. In addition, German has final obstruent devoicing which could have 

further confused participants and confounded the results. Previous studies (Cole, 1973; Cole and 

Jakimi, 1980; Donselaar, 1996; Marslen-Wilson & Welsh, 1978) have further demonstrated that 

mispronounced words are more difficult to spot when the mispronounced segment differs in only 

one feature. However, by keeping the deviation to one feature, this will be one confounding factor 

less; it will be consistent across the entire text and it ensures that all deviations still from 

phonologically permissible words. The story in its adapted form as well as a list of mispronounced 

items can be found in Appendix C and Appendix D, respectively.  

3.2.4 German Phonological Awareness Tasks 

All German phonological awareness tasks were specifically designed for this study. The 

stimuli generally came from a list of the 1000 most common words in German (1000 Most Common 

Words, n.d.). That way, the tasks contained short, simple, and common words. They were also 

deemed to be basic and easy words by several native German speakers. A corpus was additionally 

used to double-check whether the selected words were appropriate for second-semester learners. 

The corpus contains German words and indicates in which level, i.e., first semester, second semester, 

etc., a learner should know each word. In all the following tasks, this corpus was used to make sure 

the tests would not include too many words above the second semester. No phonological awareness 

tasks contain more than three words deemed third semester or above. The mispronunciation story 
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does not contain more than 10 words deemed third semester or above and neither does the C-Test. 

No word list from the textbooks used at the different colleges were accessible so using this corpus 

presented the best solution to ensure that the words were appropriate for a second-semester learner. 

Even if word lists may have been available, different textbooks at different colleges may have made 

it difficult. In addition, one may question why this effort was made was when all phonological 

awareness tasks do not need any lexical knowledge but simply refer to the sound knowledge of a 

language. One reason is comparability. Participants have lexical knowledge of the English stimuli 

which may or may not help. If it helps, then it is desirable to use stimuli in German that participants 

will know as well to ensure that the tasks in both languages are comparable. If lexical knowledge 

does not help, it would still make the tasks more similar.  

All stimuli were preceded by the same instructions as the English tasks, in this case recorded 

by the same native German speaker. All German items were chosen based on the transcription 

provided by the leading German dictionary manufacturer Langenscheidt (Deutsch-Englisch 

Wörterbuch, 2020). This guaranteed consistency across all items and would likewise refer to the 

standard German pronunciation.  

Rhyming. The targets for the rhyming task were first chosen from the list with the 1000 

most common words. The pronunciation was then checked in the Langenscheidt dictionary. The 

position of the rhyming items varied to avoid pattern detection. Two rhyming items occurred in 

position 1-4 (hence, distractors were in position 2 and 3), two in 1-2, three in 2-3, two in 2-4, and 

one in 1-3. For instance, a 1-4 item would be Zeit – muss – kein – seit, translated as ‘time’ – ‘must’ 

– ‘no’ – ‘since’, and pronounced as [ts͡ait] – [mʊs] – [kain] – [sait]
4
. The entire German rhyming task 

 
4
 The dictionary pronunciation for seit ‘since’ is [zait]. In standard high German, word-initial <s> is pronounced [z]. 

However, this is only a feature of varieties spoken in northern Germany. As the consultant for the stimuli items came 

from southern Bavaria, he would pronounce all word-initial <s> as [s], the voiceless fricative. For instance, the 

pronunciation recorded for seit ‘since’ was [sait]. Consequently, all words beginning with <s> will be transcribed with 

[s] even though the dictionary (Deutsch-Englisch Wörterbuch, 2020) would transcribe those words with [z].  
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can be found in table 5. As an example, participants would hear, “which of the following words 

rhyme? Zeit [t͡sait] – muss [mʊs] – kein [kain] – seit [sait]?” The correct answer is one and four, i.e., 

Zeit [ts͡ait] and seit [sait]. Note that for all German phonological awareness task, Appendix E has the 

precise instructions including IPA.  

 

Segmentation. The German segmenting task creation similar to the rhyming task. Words 

were chosen from the 1000 most common words list (1000 Most Common Words, n.d.) and their 

pronunciation was pulled from Langenscheidt (Deutsch-Englisch Wörterbuch, 2020). It was 

purposeful that the words become more difficult, like the English segmenting task. The three 

practice items were und ‘and’ [ʊnt], Land ‘land’ [lant], and kaufen ‘to buy’ [ˈkaufən]. The ten German 

targets were ich ‘I‘ [ɪç], Mond ‘moon’ [moːnt], Woche ‘week’ [ˈvɔxə], Schlaf ‘sleep’ [ʃlaːf], Tisch ‘table’ 

[tɪʃ], halten ‘hold’ ˈhaltən, Salz ‘salt’ [zalt͡s], Kontrolle ‘control’ [kɔnˈtrɔlə], pfeifen ‘whistle’ [ˈp͡faifən], 

Zeit 

‘time’ 

[tsait] 

muss 

‘must’ 

[mʊs] 

kein 

‘no’ 

[kain] 

seit 

‘since’ 

[zait] 

 Frau 

‘woman’ 

[frau] 

März 

‘March’ 

[mɛrts] 

grau 

‘gray’ 

[grau] 

leer 

‘empty’ 

[leːr] 

Blick 

‘view’ 

[blɪk] 

Klick 

‘click’ 

[klɪk] 

Kinn 

‘chin’ 

[kɪn] 

nicht 

‘not’ 

[nɪçt] 

 Jahr 

‘year’ 

[jaːr] 

nur 

‘only’ 

[nuːr] 

Zahl 

‘number’ 

[tsaːl] 

Haar 

‘hair’ 

[haːr] 

gut 

‘good’  

[guːt] 

ganz 

‘entire’ 

[gants] 

Tanz 

‘dance’ 

[tants] 

cool 

‘cool’ 

[kuːl] 

 hat 

‘have’ 

[hat] 

Kuh 

‘cow’ 

[kuː] 

Schuh 

‘shoe’ 

[ʃuː] 

halb 

‘half’ 

[halp] 

Schwein 

‘pig’ 

[ʃvain] 

Loch 

‘hole’ 

[lɔx] 

Tier 

‘animal’ 

[tiːr] 

Koch 

‘chef’ 

[kɔx] 

 auf 

‘on’ 

[auf] 

weit 

‘wide’ 

[vait] 

Blick 

‘view’ 

[blɪk] 

seit 

‘since’ 

[zait] 

Hut 

‘hat’ 

[huːt] 

gut 

‘good’ 

[guːt] 

Buch 

‘book’ 

[buːx] 

Mehl 

‘flour’ 

[meːl] 

 neu 

‘new’ 

[nɔy] 

vier 

‘four’ 

[fiːr] 

Tier 

‘animal’ 

[tiːr] 

sind 

‘are’ 

[zɪnt] 
 

Table 5: Overview of all ten test items for the German rhyming task. Participants were 

presented four items and had to name the two rhyming ones (highlighted in gray). Five 

items are found left of the black column, five to the right.  
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vielleicht ‘perhaps’ [fiˈlaiçt] and are shown in 

table 6. As an example, participants would 

hear, “can you tell me the sounds you hear in 

the word Woche [ˈvɔxə]?” The correct 

answer is [v] [ɔ] [x] [ə]. 

Identification. The practice items for 

the German word-initial identification task 

were Baum ‘tree’ [baum], mit ‘with’ [mɪt], 

and Helm ‘helmet’ [hɛlm]. The test items for 

the word-initial identification task are 

illustrated in table 7. An example stimulus 

would be: “what is the first sound in Schuld 

[ʃʊlt]?” The correct answer is [ʃ]. 

The practice items for the word-final identification task were mit ‘with’ [mɪt], faul ‘lazy’ 

[faul], and Baum ‘tree’ [baum]. The test items are outlined in table 8. For instance, participant would 

hear “what is the last sound in gut [ɡuːt], with the correct answer being [t]. 

 

TARGET TRANSLATION PRONUNCIATION 

ich I [ɪç] 

Mond moon [moːnt] 

Woche week [ˈvɔxə] 

Schlaf sleep [ʃlaːf] 

Tisch table [tɪʃ] 

halten hold [ˈhaltən] 

Salz salt [zalts͡] 

Kontrolle control [kɔnˈtrɔlə] 

pfeifen whistle [ˈp͡faifən] 

vielleicht perhaps [fiˈlaiçt] 

 

Table 6: Overview of all ten test items for the 

German segmentation task.  

feig Hals Zweig Schuld Tod 

‘cowardly’ ‘throat’ ‘branch’ ‘blame’ ‘death’ 

[faik] [hals] [t͡svaik] [ʃʊlt] [toːt] 
     

Weg vor Mai Pferd Jahr 

‘way’ ‘in front of’ ‘May’ ‘horse’ ‘year’ 

[vɛk] [foːr] [mai] [p͡feːrt] [jaːr] 

 

Table 7: The ten German test stimuli for the word-initial identification task, presented with a 

translation and a transcription. 
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Replacement. Next is the replacement task. The German practice items for replacing the 

word-initial segment were zu >> Kuh, sie >> die, and Kopf >> Topf, translated as ‘to’ >> ‘cow’, ‘she’ 

>> ‘the’, and ‘head’ >> ‘pod’, and pronounced as [ts͡uː] >> [kuː], [siː] > [diː], and [kɔp͡f] > [tɔp͡f]. The test 

items for the word-initial replacement task are illustrated in table 9. For instance, subjects would 

hear “can you say viel [fiːl], but change the v [vi] to a z [zi]?” The correct answer is Ziel [t͡ siːl]].  

The practice items for replacement word-finally were Haar >> Hahn, Ton >> Tor, and Tür 

>> Typ, translated as ‘hair’ >> ‘rooster’, ‘sound’ >> ‘goal’, and ‘door’ >> ‘type’, and pronounced as 

[haːr]
5
 >> [haːn], [toːn] >> [toːr], and [tyːr] >> [tyːp]. The test items are shown in table 10 below. As 

 
5 The practice tokens are transcribed phonemically because the pronunciation of the German /r/ can vary, from a trill 

to a uvular, or a vocalic r, depending on dialect and context. In this case, the practice tokens were pronounced with a 

vocalic r.  

Satz gut auch Teil Kamm 

‘sentence’ ‘good’ ‘also’ ‘part’ ‘comb’ 

[sat͡s] [ɡuːt] [aux] [tail] [kam] 
     

Blick wenn sich als Ring 

‘glance’ ‘when’ reflexive pronoun ‘when’ ‘ring’ 

[blɪk] [vɛn] [sɪç] [als] [rɪŋ] 

 

Table 8: The ten German test stimuli for the word-final identification task, presented with a 

translation and a transcription. 

viel >> Ziel reich >> weich noch >> doch Seil >> Teil Meer >> leer 

‘much’ >> ‘goal’ ‘rich’ >> ‘soft’ still’ >> ‘yet’ ‘rope’ >> ‘part’ ‘sea’ >> ‘empty’ 

[fiːl] >> [t͡siːl] [raiç] >> [vaiç] [nɔx] >> [dɔx] [sail] >> [tail] [meːr] >> [leːr] 

     

Riss >> Biss seit >> weit Lauf >> Kauf Bein >> Schein hell >> Fell 

‘tear’ >> ‘bite’ ‘since’ >> ‘broad’ ‘run’ >> ‘purchase’ ‘leg’ >> ‘shine’ ‘light’ >> ‘fur’ 

[rɪs] >> [bɪs] [sait] >> [vait] [lauf] >> [kauf] [bain] >> [ʃain] [hɛl] >> [fɛl] 

 

Table 9: Overview of the ten test items for the German word-initial replacement task, presented 

with a translation and a transcription. 
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an example, participants would hear “can you say klein [klain], but change the n [ɛn] to a d [di]?” 

The correct answer is Kleid [klaid]. 

 

Deletion. In the German deletion task, the practice items for word-initial deletion were  

grau >> rau, Mund >> und, and Hals >> als, translated as ‘gray’ >> ‘rough’, ‘mouth’ >> ‘and’, and 

‘throat’ >> ‘when’, and transcribed as [ɡrau] >> [rau], [mʊnt] >> [ʊnt], and [hals] >> [als]. The ten test 

items for word-initial deletion can be found in table 11 below. A participant would hear “can you 

say Maus [maus] without m [ɛm]?” The correct answer is aus [aus].  

weit >> weil klein >> Kleid Hof >> Hohn laut >> Laub sein >> seit 

‘wide’ >> ‘because’ ‘small’ >> ‘dress’ ‘yard’ >> ‘defiance’ ‘loud’ >> ‘foilage’ ‘to be’ >> ‘since’ 

[vait] >> [vail] [klain] >> [klaid] [hoːf] >> [hoːn] [laut] >> [laub] [sain] >> [sait] 

     

Bit >> Biss Dock >> doch weiß >> weit kein >> Keim Los >> Lot 

‘bit’ >> ‘bite’ ‘dock’ >> ‘yet’ ‘white’ >> ‘wide’ ‘no’ >> ‘germ’ ‘lottery ticket’ >> 

perpendicular 

[bɪt] >> [bɪs] [dɔk] >> [dɔx] [vais] >> [vait] [kain] >> [kaim] [loːs] >> [loːt] 

 

Table 10: Overview of the ten test items for the German word-final replacement task, presented 

with a translation and a transcription. 

Maus >> aus mal >> Aal dann >> an sein >> ein vier >> ihr 

‘mouse’ >> ‘off’ ‘times’ >> ‘eel’ ‘then’ >> ‘on/at’ ‘his/to be’ >> ‘a’ ‘four’ >> ‘her/their’ 

[maus] >> [aus] [maːl] >> [aːl] [dan] >> [an] [sain] >> [ain] [fiːr] >> [iːr] 
     

Macht >> acht Sinn >> in  nur >> Uhr vor >> Ohr dass >> Ass 

‘power’ >> ‘eight’ ‘sense’ >> ‘in’ ‘only’ >> ‘watch’ ‘before’ >> ‘ear’ ‘that’ >> ‘ace’ 

[maxt] >> [axt] [zɪn] >> [ɪn] [nuːr] >> [uːr] [foːr] >> [oːr] [das] >> [as] 

 

Table 11: The ten German test stimuli for the word-initial deletion task, presented with a 

translation and a transcription. 
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The practice items for word-final deletion were Satz >> satt, als >> All, and wir >> wie, 

translated as ‘sentence’ >> ‘full’, ‘when’ >> ‘universe’, and ‘we’ >> ‘how’, and transcribed as [sat͡s] 

>> [sat], [als] >> [al], and [viːr] > [viː]. The ten test items for word-final deletion can be found in table 

12. For instance, “can you say als [als] without s [ɛs]?” The correct answer is All [al]. 

Reversal. All items for the German reversal task were specifically designed for this study. 

The three practice items were [nai] >> ein [ain] ‘a’, [eːdi] >> Idee [iˈdeː] ‘idea’, and [miː]>> ihm [iːm] 

‘him’. Table 13 shows the ten test items. A stimulus would be “what is the word you get when you 

say [tɛf] backwards?” The correct response is Fett [fɛt]. 

Fehl >> Fee heiß >> Hai Bein >> bei Zug >> zu Sohn >> so 

‘fault’ >> ‘fairy’ ‘hot’ >> ‘shark’ ‘leg’ >> ‘at’ ‘train’ >> ‘closed’ ‘son’ >> ‘so’ 

[feːl] >> [feː] [hais] >> [hai] [bain] >> [bai] [t͡suːk] >> [tsuː] [soːn] >> [soː] 

     

neun >> neu viel >> Vieh ein >> Ei dies >> die cool >> Kuh 

‘nine’ >> ‘new’ ‘much’ >> ‘cattle’ ‘a’ >> ‘egg’ ‘this’ >> ‘the’ ‘cool’ >> ‘cow’ 

[nɔyn] >> [nɔy] [fiːl] >> [fiː] [ain] >> [ai] [diːs] >> [diː] [kuːl] >> [kuː] 

 

Table 12: Overview of the ten test items for the word-final deletion task, presented with a 

translation and a transcription.  

final öl Fall Fett kam 

[laːnif] >> [fiˈnaːl] [løː] >> [øːl] [laf] >> [fal] [tɛf] >> [fɛt] [maːk] >> [kaːm] 

‘finally’ ‘oil’ ‘fall’ ‘fat’ ‘came’ 
     

Partei Kopf Melodie zurück Teilsatz 

[aitrap] >> [parˈtai] [p͡fɔk] >> [kɔp͡f] [iːdolem] >> [meloˈdiː] [kʏrut͡s] >> [t͡suˈrʏk] [t͡saslait] >> [tailsat͡s] 

‘party’ ‘head’ ‘melody’ ‘back’ ‘clause’ 

 

Table 13: Overview of the ten test items for the German phoneme reversal task. In bold are the 

items, below that the corresponding pronunciation, and then the translation of the real world. 
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3.2.5 German Mispronunciation Story 

The German mispronunciation story was specifically written for this study. The goal was to 

create a story similar to child’s story. The topic is simple, the sentences are short (~9.5 words per 

sentence), and the vocabulary is appropriate for second-semester learners. It was tested with the 

corpus mentioned earlier to determine that words for third semester German or above were not 

included. In addition, the topics tried to mirror the topics in the most common German language 

learning books.  

The story is about Maike, a nine-year-old girl who has two days left in school before summer 

break. With two days to go, she goes to school, meets her friend Claudia, and then her entire grade 

goes to the swimming pool, spending the day there. The following day, which is the last day of 

school, Maike has only one lesson in which she and her classmates get their final report cards. She 

also talks to Claudia about her plans for summer. The next day, Maike and her family head to the 

airport in Munich to go on a longer round trip through Germany. During the recording, the story 

was read out slowly and clearly articulated. This can be illustrated by the total length of the 

recording and the number of words. The English story has 1,720 words and was read out in six 

minutes and 36 seconds. The German story has 1,238 words and was read out in eight minutes and 

54 seconds. Consequently, the English story has approximately 4.34 words/second whereas the 

German story has only 2.32 words/second. This way, it was ensured that the difficulty levels are 

appropriate for the corresponding proficiency level of the participants, especially in German. 

Perception and lexicon are still limited in second-semester learners so that creating a story with 

difficult vocabulary or long sentences could already overwhelm participants.  

Similar to the English mispronunciation text, the German version contained 40 

mispronounced words. The targets included 10 monosyllabic, 20 bisyllabic, and 10 trisyllabic words 

which again resulted in 20 mispronounced segments occurring in a first syllable and 20 a second 

syllable. It was always the very first segment in the stressed syllable that was mispronounced. For 
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instance, monosyllabic weckt ‘woke (up)’ [vɛkt] was mispronounced as [ʃɛkt], bisyllabic fertig 

‘done/ready’ [ˈfɛrtɪɡ]
6
 was mispronounced as [ˈfɛrkɪɡ], and trisyllabic Nachmittag ‘afternoon’ 

[ˈnaxmɪtaːk] was mispronounced as [ˈnaxnɪtaːk]. All deviations were one-feature deviations again, i.e., 

mispronounced targets differed in only place or manner of articulation, and no sentence-initial word 

was mispronounced. The entire story as well as the mispronounced words can be found in Appendix 

F and Appendix G respectively.  

3.2.6 C-Test 

In order to answer the third research question about the relationship between L2 

phonological awareness and L2 proficiency, a C-Test was used. C-Tests are used to document general 

language proficiency and are highly correlated with vocabulary, grammar and speaking skills 

(Eckes & Grotjahn, 2006). The C-Test used here was specifically written for this study The test tried 

to follow common practices as closely as possibly but was adapted when necessary. The most common 

rule is the 2-2-2 rules (Drackert & Timukova, 2020). This means that starting with the second 

sentence, one should delete the second half of a word for every second word. For example, in an 

English sentence “The gi__ went ho__ yesterday mor__,” participants would have to fill in “girl,” 

“home,” and “morning.” The rule was slightly adjusted to ensure that participants would not have 

to fill in too many definite, i.e., der, die, and das ‘the’, and indefinite, i.e., all forms of ein ‘a’, articles 

because those are particularly practiced in German lessons, because of the many forms of the articles, 

which depend on case, number, and gender. It could then distort the participants’ language skills. 

Their language skill score could be higher than it actually is because they practice those items over 

and over. On the other hand, participants’ language skills may appear worse because all this would 

 
6
 Due to the speaker’s dialect, fertig ‘ready/done’ was pronounced as [ˈfɛrtɪɡ] and not as [ˈfɛrtɪç], as the Langenscheidt 

dictionary states (Deutsch-Englisch Wörterbuch, 2020). 
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do is test one aspect of grammar and not overall language skills. Regardless of the effect, not to have 

a gap in place of articles throughout the task. 

The test consisted of four short paragraphs, none longer than 100 words. They were 

individual texts and did not relate to each other. Each text contained between 30 and 38 gaps to fill 

in. The first text is about Emily who describes what she does on a Friday. The second text is about 

Heinz and his birthday. It describes who brings presents and what those presents are. The third text 

is about Mona who has just moved to Berlin. In this text, Mona mainly describes her new apartment. 

The last text is about a normal day at college. A student attending class, having lunch with friends, 

and going to his professor’s office hours. All texts contain simple and easy vocabulary and the corpus 

used earlier to ensure that the vocabulary is appropriate was also used for all the C-Test texts. The 

sentences were also short and had a simple structure. Several native German speakers piloted the 

text to make sure that all gaps are appropriate, and the story was coherent and error-free. An 

example of a sentence is depicted below. 

It also shows that the length of the gaps was the same for each target regardless how many letters 

were missing. This was done for consistency. The entire C-Test can be found in Appendix H.  

3.3 Procedure 

The experiment was originally planned to be administered using E-Prime in a sound-

attenuated booth in a laboratory at The University of Arizona. This plan changed with the onset of 

the COVID-19 pandemic and university closure in March 2020, right around the time when the 

first participants were scheduled to complete the experiment. The experiment was consequently 

Er bes___ drei Vorle___  in Geogr___ und zw___ Seminare  in Englisch 

Er besucht  drei Vorlesungen in  Geographie und zwei Seminare in  Englisch 

He attends three lectures  in geography and two seminars in English 
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moved online, in the best possible way given the circumstances. The online procedure, which was 

used for all participants, is outlined below.  

Participants scheduled the experiment with the author and then met on Zoom. The entire 

experiment was recorded. For a handful participants, however, no recording exists due to several 

reasons, e.g., technical difficulties or Zoom issues. Participants received the link to the consent form 

and the language background questionnaire in the chat feature. The author asked the participants to 

first read the consent form (see Appendix I), then date and sign it electronically before completing 

the questionnaire. The consent form, the signing of it, and the questionnaire were administered on 

Qualtrics.  

In the next step, the researcher shared his screen and audio before beginning the 

experiment. The researcher also started the recording. Each task was explained, and participants 

could practice the task with the three practice items. During those practice items, the researcher 

ensured that all participants understood the task and gave feedback on their answers. The majority 

of participants had no problem understanding the tasks. After the three practice items, participants 

would respond to the ten test items. The researcher would play one stimulus, stop it, write down 

the participant’s answer, and then play the next stimulus. This would have been the same procedure 

in the lab if the experiment could have been conducted in person. The zoom meeting was recorded 

so that in case there were any doubts with a participant’s answer, the researcher could replay their 

answer. Since all participants could see the researcher search and play the corresponding stimuli, all 

stimuli were labeled “01”, “02”, “03”, etc. so that participants could not infer anything from the file 

names (e.g., a file labeled as “mausaus” could give away that when deleting the first sound in Maus, 

one would get aus). The files were placed in folders labeled “prac” for the three practice items and 

“test” for the ten test items. This was a necessary step because of similar reasons. The screen had to 

be shared so that participants could hear the researcher’s audio. Otherwise, playing a file on 

someone’s laptop when on Zoom would not be audible to the other end.  
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Due to using Zoom, the mispronunciation task had to be adjusted from the original plan. 

When administering a mispronunciation story, two variables are typically included: miss rate and 

reaction time (Donselaar, 1996). Miss rate simply refers to the number of mispronounced words a 

participant missed and did not flag as mispronounced. Reaction time refers to the time from the 

onset of a mispronounced word until a participant would hit a button on a button box.  

When administering the mispronunciation task on Zoom, the main problem was that 

participants did not have a button box to record detection of a mispronunciation and their reaction 

time. Another problem that arose was that the constant audio output on the participant’s side (i.e., 

the mispronunciation story) interfered with the sensitivity of the participants’ laptop microphone 

due to an automatic gain feature within Zoom. Given that a laptop microphone receives a constant 

stream of audio, it drastically decreased its sensitivity to any audio on the participant’s side. There is 

also a delay in transmission time related to the internet connection.  This means that clapping, 

stomping, hitting the desk, or ringing a bell as reaction to a mispronounced item will be recorded 

with a significant delay and very softly/quietly – if the laptop microphone records it at all. This 

meant that any measure reaction time would not be reliable. In addition, when analyzing such 

recordings in Praat (Boersma & Weenink, 2021), whatever stimuli the participant produced, the 

onset was so vague and hard to define that any measurements would be more than unreliable. Based 

on these reasons, reaction time as a variable was dismissed and only miss rates were recorded. For 

that, participants were instructed to say “ba” whenever they heard a mispronounced word. They 

were also instructed to not cover their mouth and keep it closed while doing this task unless they 

react to a mispronounced word. It was then quite easy to tell when a participant reacted to a 

mispronounced item. The researcher would either hear “ba” or could tell from the visual lip 

movement. This method brought a reliable consistency to the experiment.  
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The final task, the C-Test, was administered as a fillable PDF to the first few participants. 

This method was changed after collecting data from ten participants because participants ran into 

problems saving their filled-in PDF and sending it back to the researcher. Consequently, the 

researcher created a Google Doc that was shared with the participants and could be filled in online. 

The Google Doc has the advantage that both parties can access it and it is automatically saved. Once 

a participant has completed the C-Test, the researcher immediately downloaded the Doc as PDF to 

ensure that no additional changes can be made by either the researcher or the participant. 

The experiment ended by paying participants $25 ($30 for the later participants) for their 

completion of the experiment. The majority were paid with Venmo, a few with PayPal, and two 

participants were paid cash, in person or mailed.  

4. Results 

Table 14 illustrates the descriptive statistics in form of range, mean, median, and standard 

deviation “SD” for all tasks. For the English and German phonological awareness tasks, a composite 

TASK RANGE MEAN MEDIAN SD 

English PhonoA Tasks  67.8 – 97.5 88.3 88.9 6.7 

German PhonoA Tasks 65.6 – 95.6 88.5 90 6.6 
     

English Mispronunciation 25 – 92.5 64.9 70 17.8 

German Mispronunciation 0 – 70 17.4 12.5 17.3 
     

C-Test 9.5 – 81.8 50.1 51.8 18.7 
 

Table 14: This table presents the descriptive statistics for all English phonological 

awareness tasks combined, as well as for the German phonological awareness tasks, both 

mispronunciation tasks, and the C-Test. The numbers presented are percentages correct. 
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score was calculated by adding up all correct responses across all tasks. All numbers in table 14 are 

percentages correct and not raw scores. Note that seven participants are missing the reversal task in 

both languages. For those participants, the denominator used to calculate percentage correct was 80 

instead of 90 to reflect the missing ten reversal items.  

The distribution is visualized in the boxplots in figure 2. When comparing table 14 and 

figure 2, one can see that the larger range for the German phonological awareness tasks is due to an 

outlier at 65.6% (seen as a circle in the plot). If this outlier were excluded from the range calculation, 

the range for the German phonological awareness task would go from 75.6% to 95.6% (see the 

whiskers of the second boxplot from the left). The same can be said for the German 

 
Figure 2: The boxplot shows the distribution of the percentages correct across all tasks and 

participants, in the order of English phonological awareness tasks “EPhonoA”, German 

phonological awareness tasks “GERPhonoA”, English mispronunciation “EMis”, German 

mispronunciation “GMis”, and for the C-Test.  
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mispronunciation, where an outlier sits at 70%. The whisker in the boxplot ends at the next highest 

score at 57.5%, thus the range would be 0-57.5%.  

Comparing the descriptive 

statistics for both phonological 

awareness tasks, relative and absolute 

range, mean, median, and standard 

deviation are almost identical. For the 

mispronunciation tasks, the relative 

range between both languages is very 

similar, only the absolute scores are 

about 25% higher for the English task. 

The mean for the English 

mispronunciation (64.9%) is higher 

than for the German task (17.4%) and 

the median at 70% for English and at 

12.5% for German. In other words, the 

scores are skewed towards the higher 

percentages for English whereas the 

opposite is the case for German. The 

standard deviation for both languages is 

nearly identical. The C-Test has the 

largest range of all tasks with 9.5-81.8% 

but the standard deviation is similar to 

the mispronunciation tasks. Mean and 

median are very similar at 50.1% and 51.8% respectively.  

RANK LANGUAGE TASK %  

1 English Replacement (initial) 99.5 

2 English Deletion (initial) 99.2 

3 English Deletion (final) 98.4 

4 English Replacement (final) 97 

 German Deletion (initial) 97 

6 German Deletion (final) 96.5 

7 German  Replacement (final) 96.2 

8 English Identification (initial) 95.4 

9 English Identification (final) 95.1 

10 German Replacement (initial) 94.6 

11 English Rhyming 93.8 

12 German Identification (final) 92.2 

13 German Identification (initial) 91.1 

14 German Rhyming 90.8 

15 German Segmentation 70 

16 German Reversal 63.7 

17 English Reversal 59.3 

18 English Segmentation 50.5 
 

Table 15: This table shows the percentages correct 

averaged across all participants for each task, sorted from 

the highest percentage correct to the lowest. English 

tasks are highlighted in yellow, German tasks are 

highlighted in blue. 
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Table 15 illustrates the averages for each individual task from all participants. The table is set 

up so that the task with the highest number of correct responses is on top and the task with the 

lowest number of correct responses is at the bottom. Coloring shows the different languages with 

yellow being English and blue being German. The task with the highest accuracy was replacing 

the initial sound in English with 99.5% correct responses. In fact, only two of the 37 participants 

missed an item and they both missed only one each; they both missed the same item which was 

changing the “n” in not to an “h” resulting in hot. Also above 99% correct was initial segment deletion 

in English where three participants responded incorrectly once. One incorrect answer comes from 

the item his-is and two come from thin-in. Following then are the counterparts to the two tasks just 

mentioned with deleting the final sound in English (98.4%) and replacing the final sound in English 

(97%), coming in third and fourth. Fourth is shared though with deleting the initial sound in 

German, also at 97%. Table 15 also highlights that of all the 18 phonological awareness tasks, nine in 

English and nine in German. Fourteen of 18 tasks (78%) received an average score of 90% or higher. 

Only the reversal and segmenting task in both languages had accuracy scores lower than 90%. 

German segmentation comes in on position 15 with 70% correct responses, following by the German 

reversal task with 63.7% correct responses. The two tasks with the lowest average score are the 

reversal task in English (59.3%) and the segmentation task in English with only half of the responses 

being correct.  

The fact that 14/18 tasks are close to ceiling raising the question of whether the variation in 

figure 2 and table 14 solely come from the four tasks at the bottom, i.e., segmentation and reversal 

in both English and German. To test this, another boxplot was created in figure 3. The two boxplots 

on the left are the same from figure 2 (EPhonoA and GERPhonoA) and show all English and 

German phonological awareness tasks compiled together, E.All for the English ones and G.All for 

the German ones. To test the observation that variation exclusively comes from the segmentation 

and reversal tasks, those two tasks were removed and plotted separately. The English reversal and 
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segmentation tasks are plotted together under Eseg.rev and the German ones under Gseg.rev. The 

remaining tasks, rhyming, deletion (initial and final), identification (initial and final), and 

replacement (initial and final) are also plotted separately under E.PA.only and G.PA.only. The 

boxplot clearly shows more variation in the segmentation and reversal tasks than in all other tasks.  

Table 16 (next page) shows the descriptive statistics for the tasks separated into 

segmentation/reversal and all others. The ranges are close to ceiling with 81.4%-100% for English 

and 80%-100% for German. The standard deviations of 4.2% for English and 4.6% for German support 

this claim. The ranges would be even smaller when disregarding outliers. This stands in stark 

 
 

Figure 3: This boxplot shows the distribution of the percentages correct. E.All includes all 

English phonological awareness tasks and G.All includes all the German ones. E.PA.only includes 

all English phonological awareness tasks but the segmentation and reversal task; the same is true 

for G.PA.only in German. The English segmentation and reversal tasks are shown separately 

under Eseg.rev and the German ones under Gseg.rev.  
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contrast to the segmentation and reversal task. Medians at 98.6% in English with 14/37 participants 

scoring 100% and at 95.7% in German further highlight this. The range for English is 20%-90% with 

a standard deviation of 20.1% and the range for German is 15%-90% with a standard deviation 16.5%. 

When separating the two tasks (segmentation and reversal) in both languages, the large ranges 

remain (e.g., English segmentation has a range from 0%-90%). 

Several Pearson correlations were run between tests in order to answer the research 

questions. A correlation between the English phonological awareness tasks and the German 

phonological awareness tasks was significant, r(35)=.685, p<0.01, as was the correlation between 

English and the German mispronunciation tasks with r(35)=.547, p<0.01. A simple linear regression 

explained 47% of the variance for the English and German phonological awareness tasks and 30% 

for the English and the German mispronunciation task. Correlations between the English 

phonological awareness tasks and the C-Test were not significant, r(35)=.308, p=0.063 but a 

correlation between the German phonological awareness task and the C-Test was significant at an 

alpha-level of 0.05, r(35)=.377, p<0.05, not at the 0.01 level though. Further correlations between 

the mispronunciation tasks and the C-Test were significant (English: r(35)=.541, p<0.01; German: 

r(35)=.628, p<0.01). A simple linear regression explained 29% of the variance for English  

 

TASK RANGE MEAN MEDIAN SD 

English PA Seg/Rev Only 20 – 90 88.3 55.3 20.1 

English PA All Other Tasks 81.4 – 100  97 90 4.2 
     

German PA Seg/Rev Only 15 – 90 67.1 70 16.5 

German PA All Other Tasks 80 – 100 94 12.5 4.6 
 

Table 16: This table presents the descriptive statistics for the two English tasks 

segmentation & reversal (Seg/Rev Only) as well as the statistics for thy English rhyming, 

deletion, replacement, and identification task, labeled “All Other Tasks.” The same 

grouping for tasks goes for the German part of this study.  
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mispronunciation and C-Test and 39% for German mispronunciation and C-Test. The results are 

summarized in table 17 and scatterplots with a fitted regression line for all correlations can be found 

in Appendix J.  

There were a number of individual items within each task which stood out.  In both 

rhyming tasks, one item received lower scores. In English, 86% of all participants responded 

correctly to the item you-look-school-cool, which makes this the least accurate item for the English 

rhyming task, compared to a 93% average for the task. In German, Jahr-nur-Zahl-Haar ‘year-only-

number-hair’ was the least accurate item with only 54% correct responses, compared to an average 

of almost 91% for all German rhyming items. The English segmentation task averaged at 50.5%, 

with cloth being the most accurate item at 73% and graduate as well as strives the least accurate at 

32%. There is also a difference in accuracy between monosyllabic items at almost 59% and bisyllabic 

words at 45%. This difference was not significant, however. In the English reversal task, be was the 

most accurate item with 93% correct responses. This compares to an accuracy of 16.7% for teabox, 

which is the least accurate item. The task average was 59.3%. There is also no statistically significant 

CORRELATION R R
2
 

English PhonoA X German PhonoA .685 47% 

English Mispronunciation X German Mispronunciation .547 30% 

English PhonoA X C-Test .308 n.s. 

English Mispronuncation X C-Test .541 29% 

German PhonoA X C-Test .377* 14% 

German Mispronunciation X C-Test .628 39% 
 

Table 17: Overview of all Pearson correlations run, showing the correlation coefficient r as 

well as the coefficient of determination R
2
, which explained the variance from a simple linear 

regression. All correlations are significant at an alpha-level of 0.01, unless indicated with an * 

for a 0.05 level; “n.s.” are not significant correlations.  
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difference between monosyllabic (72.2%) and bisyllabic (40%) word accuracy. For the English 

mispronunciation task, a few items stood out with very low scores. The average correct response 

per item was around 63%. Only two items received more than 90% correct responses across 

participants: “preshession” for precession (95%) and “betome” for become (95%). The least accurate 

items were “srived” for thrived (27%), “fimally” for finally (30%), “mone” for none (32%), “thaul” 

for haul (38%), “tuffered” for suffered (38%), “mot” for not (43%), and “thailed” for sailed, “doninance” 

for dominance, and “fazorites” for favorites all at 46%. It is noteworthy that many of these most 

difficult items involve substitutions between nasals, which lack strong perceptual cues to place 

within the nasal itself (Kurowsky & Blumstein, 1984; Malécot, 1956), or between English /θ/ and 

another fricative (Warner et al., 2014). Past research on speech perception has shown these to be 

especially confusable sounds. 

In German, Pferd ‘horse’ stood out in the identification initial task with only 76% correct 

responses (average 91.1%). Many participants would split the German affricate /p͡f]/into the two 

individual phones [p] and [f]. In the identification final task, Ring only received 70% correct 

responses, compared to an average of 92.2%. In most cases, participants would add a word-final [ɡ]. 

Sinn ‘sense’ was an item of interest in the deletion initial task with only 70% compared to an average 

of 97% for the entire task. Looking at the segmentation and reversal task, Kontrolle ‘control’ was the 

least accurate item to segment at 43% (average 70%) followed by Salz ‘salt’ at 59.5%. The length of 

Kontrolle was slightly problematic for some participants while for Salz, some subjects would split 

the affricate /t͡s/ into the two phones [t] and [s]. There was little difference between monosyllabic 

(74%) and bisyllabic (66%) items. The average for the reversal task was 63.7%. Clearly below average 

was Partei ‘party’ at 26.7% and Teilsatz ‘clause’ at 30%. Again, it mostly seemed that the length of 

the two targets challenged many participants and the difference between monosyllabic (86.7%) and 

bisyllabic (40.7%), was significant, t(8)=5.92, p<0.01, further confirms this. When it comes to the 

German mispronunciation task, the average of 17.4% shows that all items received less than 50% 
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correct responses. Nevertheless, there are differences. The items participants spotted more easily 

where “schehr” for sehr ‘very’ (43%), “Bamane” for Banane ‘banana’ (41%), “kausen” for kaufen ‘to 

buy’ (41%), “Tule” for Schule ‘school’ (38%), and “ferkig” for fertig ‘ready/done’ (30%). At the other 

end, “solgen” for folgen ‘to follow’ was the only item that no one spotted. What followed was 

“schagen” for sagen ‘to say’, “Nachnittag” for Nachmittag ‘afternoon’, both at 2.7% and then 

“entseiden” for entscheiden ‘to decide’, “Pag” for Tag ‘day’, “tann” for kann ‘can’, “Plasse” for Klasse 

‘grade/class’, and “Reide” for Reise ‘journey’ all at 5.4%. For some of the words, the patterns are 

similar to the English mispronunciation task in that the targets included nasals or fricatives. The 

other items show this pattern that they are short and easy words that when a segment was 

mispronounced, they still sounded perfectly German. For instance, if a second-semester learner 

hears “Pag” for Tag ‘day,’ then without a strong lexical knowledge, both words sound German.  

5. Discussion 

Phonological awareness and its contribution to language and reading has mostly been studied 

in children. There has been limited work relating these skills to multilingual language learning. 

This dissertation aimed to investigate L1 phonological awareness in adults, relate it to their 

performance in a second language (L2), and examine whether L2 phonological awareness skills 

relate to proficiency in that second language.  

5.1 Individual Variation in Adult Phonological Awareness 

The first research question addressed individual differences in L1 phonological awareness in 

adults, and the results illustrate that there is clear variability between individuals. It may seem 

surprising that someone who is an adult and a literate native speaker of a language does not have 

perfect phonological awareness skills in that language and that those skills are dependent on the 
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individual. The overall accuracy range for all English phonological awareness tasks (67.8-97.5%) 

found in the current study demonstrates clear variability in L1. When looking closer at those results, 

there are two points worth mentioning. The first is that when taking all participants together, the 

overall variation stems from only two specific phonological awareness tasks: segmentation and 

reversal. Figure 3 and table 15 illustrate that rhyming, identification, replacement, and deletion 

were near ceiling for most participants. In fact, taking rhyming, identification, replacement, and 

deletion together (= 260 tasks), 80% of participants for all those tasks received a perfect score. In 

contrast, the variation in the segmentation and reversal tasks was large with no participant in 

English receiving a perfect score. Only 5 of 65 (7.7%) segmentation and reversal tasks in English 

received a score of 90%. 

The second point worth mentioning is that while overall accuracy scores in rhyming, 

identification, replacement, and deletion are close to ceiling for the group of participants, there are 

still participants who performed worse than the corresponding averages. For instance, two 

participants only scored 50% on the rhyming task, two scored 70% in the identification initial task, 

and another subject received 60% on the identification final task. Overall, it is evident that individual 

variability in adult phonological awareness skills exists in tasks such as rhyming, identification, 

replacement, and deletion in their L1 even though the overall group performance on these tasks 

was strong. 

Chapter 2.5 provided some background information about predictors that could explain those 

individual differences in phonological awareness skills. Vihman and Greenlee (1987) examined the 

effect of babbling showing that the more “true vocalization” a child’s babbling contains, the better 

the phonological awareness skills. This dissertation did not have any information on the participant’s 

babbling or developmental history. Other studies demonstrated that phonological neighborhood 

density can affect phonological awareness as well, the rationale being that the more words a person 

knows, the more they need to be aware of the phonetic details that distinguish those words (De Cara 
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& Goswami, 2003; Gerhand & Barry, 1999; Walley & Metsala, 1992). All those studies were 

conducted with children but the idea may still hold for adults: the greater the lexicon, the better 

their phonological awareness. Due to the scope of this dissertation, it did not include measures for 

lexicon size in L1. Another factor related to individual variation could be the quality of the 

underlying phonological representations (Elbor & Pallesen 2002; Elbro et al., 1998; Fowler, 1991; 

Fowler & Swainson, 1999; Swan & Goswami, 1997). The more accurately a word is stored 

phonologically, the higher the phonological awareness skills. Again, no measure was included to 

document the quality of the underlying phonological representation. The quality could be of 

importance, in particular for the segmentation and reversal task. In those two tasks, it is important 

to have precise underlying representations so that one can successfully segment or reverse the test 

items. Finally, reading skills may also lead to individual variation. Schiller (2008) demonstrated that 

average adult readers performed better on tests such as blending, segmenting, isolating, and deleting 

than poor adult readers. The paragraphs above and the studies on illiterate adults show that reading 

skills, or a lack thereof, can impact phonological awareness skills but no reading assessment was part 

of the present study.  

Another possible explanation for the variability noted in L1 phonological awareness skills 

comes from Spencer et al. (2008; 2011). The authors showed that individuals who have received 

phonetic training performed better than individuals who lack this training or have never taken a 

phonetics class. Five participants in the current study had taken a phonetics class prior to completing 

the present experiment. A two-sample t-test showed no significant difference between the two 

groups (phonetics experience vs. no phonetics experience), t(35)=1.69, p=0.1, however, with only 5 

participants in one group, this test has low power. Overall, four of five participants in the phonetics 

experience group performed above average on the English phonological awareness tasks. This 

finding contradicts Spencer et al. (2008; 2011) but there are several possible explanations for why  

 



 

113 

 

the results may still align with the Spencer et al. studies. One is small number of participants with 

phonetic training as mentioned. Only 13.5% (5/37) of all participants have received phonetic training. 

Spencer et al. (2011) included 196 students with some course work related to phonetics.  

An alternate explanation for the individual variation on phonological awareness tasks could 

come from the fact that many participants spoke more than two languages. Cossu et al. (1988) as well 

as Tyler & Burnham (2006) showed that different orthographies can impact an individual’s 

phonological awareness skill differently, with shallow orthographies being more beneficial to 

phonological awareness skills than deep ones. Durgunoğlu and Öney (1999) demonstrated that 

phenomena such as vowel or consonant harmony can also lead to an advantage in phonological 

awareness tasks. The default number of languages for the present study here was two: English and 

German. This applied to 13 participants. Twenty, however, spoke three languages, three participants 

spoke four languages, and one participant spoke five languages. Most participants who spoke 3+ 

languages had Spanish as their third language. A two-sample t-test was run between participants 

who spoke only German and English and those who spoke at least one more language. Surprisingly, 

the results on the English phonological awareness tasks were not significantly different, t(35)=-0.23, 

p=0.82 between participants in the German-English group compared to German-English-Plus 

Language. One possible explanation could be that almost all (35/37) participants spoke English 

natively, a language with a deep orthography. While this may be a small disadvantage when 

initially developing one’s phonological awareness, this could become an advantage once a native 

speaker has mastered the not-so-straightforward English orthography. Knowing a deep orthography 

means that participants are aware of many different cases where they will not encounter one-to-

one phoneme-to-grapheme mappings. When these participants are confronted with a language with 

a shallow orthography, German in this case, they will be able to use their thorough orthography 

knowledge so that their knowledge of a deep orthography may be beneficial.  
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Finally, we need to consider working memory. Phonological information is usually 

processed in the phonological working memory (Baddeley & Hitch, 1974; Rohl & Pratt, 1995). As 

Anthony and Francis (2005) and Quinn et al. (2015) demonstrated, a strong phonological working 

memory helps participants to easily complete phonological awareness tasks. This dissertation did not 

include any tasks that would directly measure phonological working memory, for instance rapid 

naming of colors. However, this study includes some indications that working memory could be a 

reason for the individual differences. The first indication comes from the rhyming tasks. The 

rhyming tasks challenge one’s phonological working memory because a subject must memorize four 

words and then compare their phonetic form in order to find the two rhyming words. 

Consequently, the most difficult rhyming pairs are those that appeared in the first and fourth position 

because they are furthest apart from each other during task presentation. This distance adds to the 

difficulty because the multiple distractor items between the rhyming pair are phonetically or 

orthographically similar to the two targets. For instance, far-fat-afar-car will be more difficult than 

far-hit-went-car. If a rhyming pair occurs in position 1-2, a participant does not even have to listen 

to the items in position three and four, let alone memorize them, and those items do not necessarily 

distract the participant. Thus, their phonological working memory is taxed less compared to items 

that are far apart. Looking at the English rhyming task, one can see that such pattern emerged. The 

average accuracy score was 93.8% but the only item in position 1-4, you-look-school-two, received 

a below average score at 86% and was the most difficult item. This item also has differing spelling 

for the rhyming words, too-two-to, making it more difficult. Further, almost all items that were 

separated by at least one distractor received below average scores. While this chapter focuses on 

individual variation in L1 adults, one’s phonological working memory capacities are the same for all 

languages. There is further evidence of the impact of working memory from the German rhyming 

task. Two items were presented in position 1-4, Zeit-muss-kein-seit [ts͡ait] – [mʊs] – [kain] – [sait] 

and Jahr-nur-Zahl-Haar [jaːr] – [nuːr] – [tsaːl] – [haːr]. The first one had an accuracy rate of 95% the 
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second one 54%. The second item clearly fits the pattern where working memory had an impact. 

The position 1-4 makes it more difficult and the distractors contain similar phonemes to the target. 

The low scores on those items further support this claim. Interestingly though, Zeit-muss-kein-seit 

deviates from the pattern with almost everyone getting this item right. One reason may be that the 

distractors are less similar to the target compared to Jahr-nur-Zahl-Haar as well as you-look-school-

two. Another possible explanation might be that the saliency of [t͡s] and [s] could have provided 

further help in solving this item. Coming back to all German rhyming items, the average accuracy 

between items that had one or two distractors between them (84.4%) is also lower than the average 

for items that did not have a distractor between them (97.2%). In conclusion, the findings for the 

rhyming tasks show signs that individual differences could perhaps be explained by differences in 

phonological working memory.  

Performance on the segmentation and reversal tasks are a second indication of differences 

related to phonological working memory. These two tasks were the most difficult tasks, with 

average accuracy scores clearly below all other tasks (50.5% for segmentation and 59.3% for reversal 

whereas all other tasks averaged at >90%). While all tasks other than rhyming tap into phonemic 

awareness and are said to be more difficult than rhyming (e.g., Adams, 1990; Yopp, 1988), this study 

showed that within tasks for phonemic awareness, segmentation and reversal were the most 

difficult ones. The reason may lie in the difference in phonological working memory. For a 

segmentation task, a participant must remember the word and then segment it into in its individual 

sounds, a task that is not necessarily very common in everyday life. It is also taxing for the 

phonological working memory because one has to constantly remember at which sound they are 

currently, identify the next sound (not clusters or syllables as many participants did), say this sound, 

mentally tick off this sound and move to the next one until the end of the word. The reversal task 

is similarly demanding. One must remember the word, then identify the last sound, memorize this 

last sound as the now first one to say, then identify the penultimate sound, add it to the sound stored, 
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and continue in that way until the entire word is reversed. The low accuracy scores occurred in 

both the English and German tasks. This again is an indication that phonological working memory 

may be a reason for the individual variation in the English phonological awareness tasks.  

In summary, this study documented individual differences in adult phonological awareness 

in L1. Individual variation exists, in particular for tasks such as segmentation and reversal. Factors 

that could explain individual variation and were included are phonetic training and languages 

spoken but neither led to a compelling explanation of individual differences. A more likely factor, 

phonological working memory, is supported by several findings. This then shows that when adults 

are included as a control group, it is crucial to keep in mind that different tasks may lead to a different 

outcome for the control group.  

5.2 The Relationship between L1 and L2 Phonological Awareness 

The second research question addressed whether L1 phonological awareness skills relate to 

L2 phonological awareness skills. Previous research has illustrated that L1 phonological awareness 

transfers to L2 phonological awareness (Comeau et al., 1999; Dickinson et al., 2004; Kang, 2012; Liow 

& Poon, 1998; Wise et al., 2016). Those studies were done with children or adolescents but not with 

adults. The language pair English-German has also not been investigated. Looking at the results in 

table 14, the findings for the English and German phonological awareness tasks were almost 

identical. Range, averages, and variation were very similar. However, there is one point worth 

mentioning about the similar range for the English and German phonological awareness tasks. While 

the range is almost identical, this is only because of an outlier. In German, there is an outlier at 65.6%, 

which then makes for the 65.6-95.6% range (compare this to English 67.8—97.5%). Once we remove 

this outliner for the German tasks, the German range would be 75.6-95.6%, a smaller range than 

seen for English tasks. The correlation between English phonological awareness tasks and German 

phonological awareness tasks demonstrates a moderately positive relationship. These results support 
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what is in the literature for children; L1 phonological awareness can transfer into L2 phonological 

awareness; this study demonstrated that it is also true for the language pair English-German. This 

phenomenon is also not limited to children and early bilinguals but can be extended to adult learners 

as well.  

Having a closer look at the results, some points require further discussion. Those points are 

(1) without one outlier, the German phonological awareness tasks show a smaller range than the 

English ones and (2) participants did better in the German segmentation and reversal task than in 

their native language English. The explanation for (2) will probably explain point (1). Table 15 

highlights that the German segmentation (70%) and reversal task (63.7%) were completed more 

accurately than the English counterparts, with averages of 50.5% for segmentation and 59.3% for 

reversal. Most other accuracy scores for tasks were nearly identical. It may seem unusual that the 

two most difficult tasks, which are responsible for a great of the individual variability in L1 (see 

chapter 5.1) had higher scores in the participants’ L2, even though they had only had 1.5 semesters 

of German at the point of testing. A possible explanation may come from orthography. Orthography 

has been proved to significantly impact phonological awareness (Treiman, 1991; Tyler & Burnham, 

2006; Seidenberg & Tanehaus, 1979; Stuart, 1990) and Castles et al. (2003) as well as Tyler and 

Burnham (2006) have shown that once participants know orthography, this effect cannot be turned 

off again and will be automatic. Orthography can therefore have a great influence on the completion 

of phonological awareness tasks. For instance, Ehri and Wilce (1980) demonstrated that people would 

judge pitch to have more phonemes than rich, only because pitch is spelled with one letter more 

than rich. Cunningham et al. (2004) also showed that many teachers were unable to name the exact 

number of sounds in a given word they typically replied with the number of letters. When it comes 

to this study, English has a deep orthography and phoneme-to-grapheme correspondences are not 

always straightforward. One grapheme can map onto several phonemes, e.g., <o> onto cod, bone, 

women, bough, through, rough, or a phoneme can map onto several graphemes, e.g., /u/ onto loop, 
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through, threw, fruit, canoe. Participants were all adult native speakers of English who could read 

and write fluently; they therefore knew orthography very well and better than most participants 

in all previous studies with children. German, on the other hand, has a very shallow orthography 

with a rather straightforward phoneme-to-grapheme correspondence. This could then explain the 

differences in the segmentation and reversal task. When a participant had to segment neighborhood, 

orthography can negatively affect this outcome. While the word starts with [n], the following 

diphthong covers the four letters <eigh> before the next segment [b] occurs. This requires more 

concentration, working memory, and knowledge of phoneme-to-grapheme correspondences than 

the German items. For example, pfeifen ‘to whistle’ is rather straightforward. It starts with the 

affricate [p͡f], an affricate that English does not have. Participants may therefore have had enough 

training and knowledge that they have to watch out for this sound as it is one of the few German 

phonemes that does not exist in English. <ei> corresponds to a diphthong, <f> to /f/, <e> to schwa, 

and <n> to /n/. This is the case for pretty much all German test items. Knowing orthography can 

then be seen as a reason why participants were more successful with segmentation in L2.  

Additional support comes from the fact that the English and German phoneme inventory 

are similar. As previous studies have shown, L1-L2 distance is a great factor that can impact L2 

phonological awareness skills (Dickinson et al., 2004; Russak & Saiegh-Haddad, 2011, 2017; Saiegh-

Haddad, 2019; Wang & Geva, 2003) and Russak and Saiegh-Haddad (2011) demonstrated that 

phonemes only existing in the L2 are harder to processes. Considering the German phonemes in 

this study that were different from the participants’ native inventory, most tasks should have been 

rather easy. As aforementioned, there is the affricate /p͡f/ and the allophonic dorsals [ç, x, χ]. While 

there may be phonetic differences and other allophonic variations among shared segments, most of 

the inventories are roughly the same (see König and Gast (2007) for a thorough comparison) so that 

participants already had almost every phoneme they needed in L1 to transfer to L2. The so-called  
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L1-L2 distance could therefore be viewed as minimal, helping participants in achieving higher 

phonological awareness scores in their L2. This paired with the shallow German orthography can 

then explain the findings presented here.  

Moving on to the reversal tasks, participants did better in German compared to English but 

scores were not high overall as in the segmentation task. One reason could be that this was the most 

difficult task when thinking of the load this task places on the working memory. Participants would 

hear one short utterance they would have to remember accurately. They would then have to 

identify the last sound of this nonword and mentally place it in the first position of their answer. 

Following that, participants had to identify the penultimate sound and put it in the second position 

in their answer, and then continue along those lines until the nonword was reversed into an actual 

English or German word.  

A further explanation could relate to the lexicon. Participants were all aware that the 

reversed word had to be a real English or German word. As native English speakers, participants 

knew that if their reversed attempt was not an English word they knew, they were likely wrong 

and might have been reluctant to say their reversed word aloud when they knew it might be 

wrong. This could particularly be the case for uncommon or low-frequency words such as teabox, a 

word one does not necessarily encounter in everyday life. Only 17% of all participants reversed the 

nonword [skɑbit] correctly into teabox. This item had the lowest accuracy score of all reversal items. 

The inhibition of potentially saying a wrong answer may likely to be absent in German. Participants 

simply lack an abundance of German words so that they may not know the reversed word and, 

hence, simply said their attempt without determining if it was a real word or not. Evidence could 

come from the worst German item Teilsatz ‘clause,’ a word that is not necessarily useful or known 

to second-semester learners.  
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Last is a final note on the factors affecting L2 phonological awareness. Chapter 2.7.1 showed 

which factors must additionally be taken into consideration when analyzing L2 phonological 

awareness. This study can provide new evidence of how age affects L2 phonological awareness. 

Bialystok (2002) showed that the older children are more likely to lose their bilingual advantage. 

Branum-Martin et al. (2012) illustrate in a meta-analysis that the older participants are, the more the 

L1-L2 transfer weakens. Yet, this meta-analysis did not include longitudinal studies and many 

studies lacked appropriate age descriptions. Only Hu (2019) included adults but did not precisely 

investigate the age-effect on L2 phonological awareness. The researcher concludes that phonological 

awareness is an important predictor for L2 listening or reading, regardless of the participants’ age. 

The current study further contributes that age does not necessarily limit the relationship between 

L1 and L2 phonological awareness. While the L1-L2 distance and the orthographic influence might 

affect this outcome, the results still demonstrate a clear L1-L2 transfer despite the older age of the 

participants in this study.  

The Mispronunciation Tasks. As an alternative measure for phonological awareness, this 

experiment included a mispronunciation task in both English and German. The L1-L2 transfer could 

be measured with this task as well. The results are slightly different from the phonological 

awareness tasks. Recall that the phonological awareness tasks in English and German showed 

strikingly similar results. Th e two mispronunciation tasks have similar variation but the averages 

of 64.9% correct for English and 17.4% for German illustrate that participants did a lot better in their 

L1 than in their L2. Nevertheless, a correlational analysis shows a moderately positive relationship 

at r(35)=.574, p<0.01. Despite those outcomes, the German mispronunciation story exhibits great 

variation and was overall less accurate than the English one. A factor that could explain this 

difference is again lexical knowledge. Participants speak English natively and therefore knew all 

words in the task and are also used to listening to and comprehending their native language. In 

German, however, participants lack vocabulary and may have a hard time following the story. 
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While following along and comprehending the text is already a very challenging task, spotting 

mispronounced words may be exponentially more difficult. One reason may be that a subject would 

first have to know the target word before they can decide whether it was mispronounced or not. 

In case a word was mispronounced, they would then have to decide whether this was an actual 

mispronunciation or not. Limited vocabulary knowledge makes this difficult because if there is a 

mispronounced word, which still adhered to German phonotactics, it might as well just be another 

German word participants’ do not know. For instance, Ball ‘ball’ [bal] was mispronounced as Dall 

[dal]. For a person with limited vocabulary, both words may look like actual German words, Dall 

just being one they have not learned yet. This can then lead to the results presented in this study: 

great dispersion and a lower average accuracy than in their L1. The fact that the speech rate in the 

German task was 50% slower than in the English mispronunciation task seems to have little benefit 

as well. Nevertheless, the correlation demonstrates that there is relationship between participants’ 

L1 and L2 mispronunciation detection skills.  

5.3 The Effect of L2 Phonological Awareness on L2 Proficiency 

The last research question examined whether second language phonological awareness skills 

have a relationship to proficiency in this second language. For that, a C-Test was administered as a 

quick and reliable measure for proficiency in German (Eckes & Grotjahn, 2006). The C-Test is 

primarily a cloze test in which, starting in the second sentence, the second half of every second 

word is deleted and participants are asked to fill it in. The C-Test was slightly adapted from this 

general principle to ensure that not too many articles are missing, as those are often practiced 

extensively in German courses. These are a focus of German courses because the articles change for 

the three grammatical genders and four cases, as well as for plurals. In terms of proficiency, the C-

Tests measures primarily vocabulary and grammar but as Eckes and Grotjahn (2006) state, it is a 

reliable measure for overall proficiency.  
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Looking at the results, we see that the German phonological awareness slightly correlates 

with proficiency, r(35)=.377, p<0.05; the German mispronunciation task correlates more strongly 

with proficiency at r(35)=.628, p<0.01 than the phonological awareness tasks. The majority of L2 

phonological awareness studies have solely focused on L1-L2 transfer (Comeau et al., 1999; Dickinson, 

2004; Lindsey et al., 2003; Liow & Poon, 1998; Piper et al., 2016; Verhoeven, 2007) or the bilingual 

advantage (e.g., Bialystok et al., 2003; Marinova-Todd et al., 2010). However, none of the studies 

investigated whether L2 phonological awareness skills are beneficial to L2 proficiency skills. This 

study now sheds new lights on this issue. It cannot be denied that this study showed significant a 

correlation but it also shows a moderate relationship between better L2 phonological awareness skills 

and higher L2 proficiency.  

To begin, the L2 phonological awareness tasks were mainly focusing, as common in such 

tasks, on the manipulation of individual sounds, e.g., deleting the word-initial phoneme. Completing 

such a task in a second language does not necessarily require lexical knowledge in the L2, i.e., 

knowing the word one is performing the required operation on. For example, deleting the /m/ in 

Maus ‘mouse’ in order to get aus ‘off’ can be done without knowing that Maus means ‘mouse.’ This 

is true for most of the tasks and the fact outlined in 5.2, that participants did better on the German 

segmenting and reversal tasks when compared to the English ones, further supports this because 

those tasks included words that were likely unfamiliar to the participants; yet, they performed 

better on those in their L2 than in their L1. The fact that the English and German phoneme 

inventories are similar can also help here so that L2 lexical knowledge or lack thereof may not be 

relevant. All this then stands in contrast to the C-Test, which is based on vocabulary and grammar. 

If a subject does not know a word, knowledge about the German (or English) phonemes will not 

help them to successfully complete the C-Test. For instance, a gap such as Fre___ cannot be 

completed with phonetic knowledge alone. Lexical and grammatical knowledge is required to fill 

in “unde” so that this gap mean Freunde ‘friends’ and additionally exhibits the right case and 
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number. Hence, the lack of lexical knowledge in German may have contributed to the correlation 

being at 0.377 and it might have been higher if participants had a greater lexicon (e.g., were in a 

later semester of German language courses). 

Further support for this hypothesis comes from the correlation between the 

mispronunciation task and the C-Test; this correlation is stronger than the one for the German 

phonological awareness tasks and the C-Test despite the fact that both the German phonological 

awareness tasks and the mispronunciation task measure phonological awareness skills. Important to 

note here is that even though the mispronunciation task is a phonological awareness task, it is a task 

that does heavily rely on vocabulary. One must know the mispronounced word first because one 

can identify this word as a mispronounced item. This can then lead to the conclusion that the limited 

German lexicon may have contributed to this outcome of a weak correlation between the 

phonological awareness tasks and the C-Test. Keeping in mind that all participants were second-

semester learners of German, the mispronunciation task proved to be very difficult. The task was 

rather long (~10.5 minutes), participants had to listen to an unfamiliar story that was read aloud 

nonstop, and they had to identify mispronounced items. Even more so, the mispronunciation task 

taxed the participants’ working memory a lot more than the C-Test because they had to listen and 

could not stop the recording, or even rewind it. They were forced to listen, comprehend, and 

eventually decide whether a word was mispronounced or not. The C-Test, however, was in front 

of them for 20 minutes and participants could go back and forth as they liked and read a sentence as 

often as they desired, allowing use of following context. Coming back to the mispronunciation task 

in German, this is a particularly difficult task with the limited German vocabulary of a second-

semester learner. As outlined in chapter 5.2, knowing whether a word was actually mispronounced 

or just an unknown word could further contribute here. This suggests that while the task itself 

(German mispronunciation task) aims at identifying phonological awareness skills, it could be the 

case that the restricted German lexicon may have affected the results of German mispronounced 
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task in that the tasks were more biased towards participants with greater German vocabulary. Two 

other points additionally support this. First is an informal observation. Talking to the high outlier 

participant in the German mispronunciation tasks after the experiment was over, the researcher 

could hold a very fluent conversation in German and the subject exhibited rather accent-free 

German with a great awareness of small differences between the researcher’s and their German 

accent. This subject also knew words that surprised the researcher as they were low-frequency 

words or uncommon for second-semester learners, e.g., witch, or devil. This participant seemed to 

be an (upward) outlier in proficiency. Second is the comparison of the English and German 

mispronunciation task. Just the accuracy averages of 64.9% for the English and 17.4% for the German 

task demonstrate that participants’ limited vocabulary might have skewed the results in the German 

mispronunciation task. This is even more so the case when we compare the averages of the English 

(88.3%) and German (88.5%) phonological awareness tasks, which were pretty much identical. This 

can then explain why the correlation between the German mispronunciation task and the C-Test 

was stronger than the one between the German phonological awareness tasks and the C-Test. 

With the analysis being correlational in nature, we would also have to keep in mind that 

the effect could go the opposite way. In other words, L2 proficiency could influence L2 phonological 

awareness and the correlation would actually show this trend. A possible explanation here would 

be that highly proficient L2 speakers engage in more L2 activities so that they naturally would hear 

and read more L2 words. Because of that increase in exposure, those speakers have more 

opportunities to develop and hone their L2 phonological awareness skills. A further explanation 

could be that highly proficient L2 speakers have a greater vocabulary and therefore have better 

skills at distinguishing sounds and being aware of individual sounds. This could then be a further 

explanation for a potential correlation between L2 proficiency and L2 phonological awareness. 
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What does all of this mean for the effect of L2 phonological awareness on L2 proficiency? 

This study showed that there is indeed a trend that L2 phonological awareness may be positively 

correlated with L2 proficiency, despite the fact that L2 phonological awareness relates more to 

sounds in the L2 and the proficiency measure more to vocabulary and grammar. The correlation 

between the mispronunciation task and the L2 proficiency measure further supports this claim. The 

study therefore laid a foundation for future research into the relationship between L2 phonological 

awareness and L2 proficiency. One question could be the relationship between L2 phonological 

awareness and L2 pronunciation, which could be particularly interesting since both variables relate 

to sounds. Another question could be how L2 proficiency looks in later semesters when participants 

acquired more L2 vocabulary.  

6. Conclusion 

The goal of this dissertation was to investigate individual variation in L1 phonological 

awareness and the relationship between L1 and L2 phonological awareness skills in adults learning 

German as a second language. The results highlight that there is plenty of individual variation in 

L1 phonological awareness. While easy tasks such as rhyming, identifying, and deleting showed 

mostly ceiling effects, there was great variation in segmenting and reversing tasks. Number of 

languages spoken and phonetics training had little effect on individual variation; the main reason 

for the variation is likely to be differences in working memory. The study also found a relationship 

between L1 and L2 phonological awareness in adults. In particular, phonological awareness between 

English (L1) and German (L2) showed a moderate positive relationship. In addition, age (i.e., 

language experience) was not a limiting factor. Previous studies have indicated that the older 

children are, the less L1-L2 transfers occurs. Including adults in this study, it demonstrated that L1-

L2 transfer is not limited in adults and can still occur. The mispronunciation tasks did not show such 
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a strong relationship but this is likely due to the lack of vocabulary in the participants’ second 

language. Finally, the study examined the relationship between L2 phonological awareness and L2 

proficiency. Results demonstrate that learners with greater L2 phonological awareness skills also 

show higher proficiency in the L2 overall.  

As future measures, rapid naming tasks should be included as a measure for working 

memory. The present study indicates that working memory can play a big role when it comes to 

individual variation in adult L1 phonological awareness. Similarly, it would be interesting to include 

reading measures, as stronger readers may show better phonological awareness skills. When it comes 

to the L2 transfer, future studies should measure the L2 lexicon size. The mispronunciation task as 

well as the C-Test showed that lexicon size can impact the outcome of those measures; it could 

consequently be included to have another factor to better account for L2 phonological transfers in 

adults.  

Future research questions could then address the impact L2 phonological awareness has on 

L2 pronunciation. This study showed that despite the fact that the proficiency measure mainly 

examined lexicon and grammar, L2 phonological awareness still can show a relationship with L2 

proficiency. Since phonological awareness mainly investigates sounds, it would be interesting to see 

whether people who have greater L2 phonological awareness skills have also better L2 

pronunciation. Another future study could measure L2 proficiency at various stages and compare it 

to L2 phonological awareness to see whether there is a mutual influence.  

Ultimately, this dissertation demonstrated that L1 phonological awareness in adults shows 

variation but this variation is task-dependent; segmentation and reversal tasks have great variation 

while rhyming, deleting, replacing, and identifying are rather close to ceiling. Regarding the 

relationship between L1 and L2 phonological awareness for the language pair English-Germany, 

the phonological awareness battery as well as the mispronunciation tasks showed a correlation 

between participants’ L1 and L2 phonological awareness skills. Finally, L2 phonological skills also 
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correlated with L2 proficiency, more so for the mispronunciation task than for the phonological 

awareness battery. This dissertation has highlighted that language learners’ ability to analyze the 

sound structure of the language they learn is related to that particular skill in their native language 

but also to the proficiency of the language they learn. 
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Appendix A 

Below is the language background questionnaire, 23 questions total. If the participants were 

free to fill in anything, a line will indicate this. Otherwise, the options participants could 

choose from are given in all caps.  

 

(1) Name 

_____________________ 

(2) Age 

_____________________ 

(3) High School Graduation Year 

_____________________ 

(4) Semesters in College 

_____________________ 

(5) Have you ever had a medical injury (e.g., concussion) that could impact your 

language skills? 

_____________________ 

(6) Do you have hearing impairments? 

   YES 

  NO 

(7) List all the languages you speak, note which ones are your native language(s), and 

when you started learning the foreign languages you speak. 

_____________________ 

(8) How often do you use the languages you speak (please list all languages and make a 

reference how often you use them, e.g., "daily", "once a day for xx minutes", etc.)? 

_____________________ 

(9) How much input of each language do you have on a daily basis (please list all 

languages again stating the input you have)? 

_____________________ 
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(10) Have you taken a phonetics class? 

   YES 

  NO 

(11) Have you had German in high school? 

   YES 

  NO 

(12) If yes, how many years? 

_____________________ 

(13) At what age did you start learning German? 

_____________________ 

(14) How many semesters of German have you taken (at college)? 

_____________________ 

(15) My training in German has been 

   FORMAL 

   INFORMAL 

  BOTH 

(16) Are you a heritage speaker of German? 

   YES 

  NO 

(17) How would you rate your German proficiency? 

   NEAR-NATIVE 

   ADVANCED 

   INTERMEDIATE 

   BEGINNER 

  LIMITED 

(18) Have you visited Germany? 

   YES 

  NO 
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(19) If yes, how often have you visited Germany? 

_____________________ 

(20) If yes, how long have you visited Germany (in case you have visited Germany 

several times, add up the length of your individual stays)? 

_____________________ 

(21) If yes, have you used your German in Germany? 

_____________________ 

(22) How would you describe your exposure to German in your daily life? 

_____________________ 

(23) Do you use German in your everyday life? 

   YES 

  NO 
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Appendix B 

This appendix shows the instructions as well as practice and test items for all English 

phonological awareness tests in form of a score sheet.  

Rhyming 

“Which of the following words rhyme: __________?” 

Practice Item 1  hut  so  moot  go 

Practice Item 2  honk  sunk  tusk  monk 

Practice Item 3  kiss  stuck  miss  lick 

 

Test Item 1  five  give  hive  dike 

Test Item 2  cheat  sweat  heat  fear 

Test Item 3  sort  heart  part  heard 

Test Item 4  ruse  year  here  share 

Test Item 5  ghost  roast  cost  roost 

Test Item 6  horse  force  worse  parse 

Test Item 7  you  look  school  two 

Test Item 8  naïve  dive  live  hive 

Test Item 9  move  dove  love  trove 

Test Item 10  food  stool  flood  blood 

 

Segmenting 

“Can you tell me the sounds you hear in the word _______?” 

Practice Item 1 no [n] [oʊ] 

Practice Item 2 eat [i] [t] 

Practice Item 3 man [m] [æ] [n] 
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Test Item 1 cloth [k] [l] [ɑ] [θ] 

Test Item 2 stand [s] [t] [æ] [n] [d] 

Test Item 3 thunder [θ] [ʌ] [n] [d] [ɚ] 

Test Item 4 ground [ɡ] [ɹ] [aʊ] [n] [d] 

Test Item 5 strives [s] [t] [ɹ] [aɪ] [v] [z] 

Test Item 6 magnify [m] [æ] [g] [n] [ɪ] [f] [aɪ] 

Test Item 7 neighborhood [n] [eɪ] [b] [ɚ] [h] [ʊ] [d] 

Test Item 8 important [ɪ] [m] [p] [ɔ] [ɹ] [t] [ə] [n] [t] 

Test Item 9 pleasantly [p] [l] [ɛ] [z] [n] [t] [l] [i] 

Test Item 10 graduate [ɡ] [ɹ] [æ] [d͡ʒ] [u] [eɪ] [t] 

 

Identification Initial 

“What is the first sound in _______?” 

Practice Item 1 lawn [lɑn] [l] 

Practice Item 2 gas [ɡæs] [g] 

Practice Item 3 hit [hɪt] [h] 

   

Test Item 1 pet [pɛt] [p] 

Test Item 2 dab [dæb] [d] 

Test Item 3 jeep [d͡ʒip] [d͡ʒ] 

Test Item 4 same [seɪm] [s] 

Test Item 5 hit [hɪt] [h] 

Test Item 6 theme [θim] [θ] 

Test Item 7 run [ɹʌn] [ɹ] 

Test Item 8 goose [ɡus] [g] 

Test Item 9 wave [weɪv] [w] 

Test Item 10 fog [fɑɡ] [f] 
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Identification Final 

“What is the last sound in _______?” 

Practice Item 1 more [mɔɹ] [ɹ] 

Practice Item 2 fun [fʌn] [n] 

Practice Item 3 black [blæk] [k] 

   

Test Item 1 beef [bif] [f] 

Test Item 2 coat [koʊt] [t] 

Test Item 3 den [dɛn] [n] 

Test Item 4 tool [tul] [l] 

Test Item 5 job [d͡ʒɑb] [b] 

Test Item 6 ham [hæm] [m] 

Test Item 7 much [mʌtʃ͡] [t͡ʃ] 

Test Item 8 shark [ʃɑɹk] [k] 

Test Item 9 whiz [wiz] [z] 

Test Item 10 rash [ræʃ] [ʃ] 

 

Replacement Initial 

“Can you say _______ [X] but change the _______ [Y] to a _______ [Z]?” 

item [X] [Y] [Z] correct response 

Practice Item 1 mouth [maʊθ] [ɛm] [ɛs] south [saʊθ] 

Practice Item 2 hit [hɪt] [eɪt͡ʃ] [keɪ] kit [kɪt] 

Practice Item 3 call [kɑl] [keɪ] [ti] tall [tɑl] 

     

Test Item 1 not [nɑt] [ɛn] [eɪt͡ʃ] hot [hɑt] 

Test Item 2 thick [θik] [tiˈeit͡ʃ] [ɛl] lick [lik] 

Test Item 3 bake [beɪk] [bi] [ɛf] fake [feɪk] 

Test Item 4 jet [d͡ʒɛt] [d͡ʒeɪ] [ɛs] set [sɛt] 

Test Item 5 main [meɪn] [ɛm] [pi] pain [peɪn] 
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Test Item 6 hat [hæt] [eɪt͡ʃ] [keɪ] cat [kæt] 

Test Item 7 beam [bim] [bi] [ti] team [tim] 

Test Item 8 look [lʊk] [ɛl] [ti] took [tʊk] 

Test Item 9 cool [kul] [keɪ] [pi] pool [pul] 

Test Item 10 map [mæp] [ɛm] [ɛl] lap [læp] 

 

Replacement Final 

“Can you say _______ [X] but change the _______ [Y] to a _______ [Z]?” 

item [X] [Y] [Z] correct response 

Practice Item 1 sush [ʃʌʃ] [ɛsˈeɪt͡ʃ] [tib] shut [ʃʌt] 

Practice Item 2 bet [bɛt] [ti] [dige] bed [bɛdma] 

Practice Item 3 game [ɡeɪm] [ɛm] [ti] gate [ɡeɪt] 

     

Test Item 1 mouse [maʊs] [ɛs] [tiˈeitʃ͡] mouth [maʊθ] 

Test Item 2 peach [pit͡ʃ] [siˈeɪt͡ʃ] [ɛs] peace [pis] / peas [piz] 

Test Item 3 type [taɪp] [pi] [ɛl] tile [taɪl] 

Test Item 4 tag [tæɡ] [d͡ʒi] [pi] tap [tæp] 

Test Item 5 sip [sɪp] [pi] [ti] sit [sɪt] 

Test Item 6 seep [sip] [pi] [ti] seat [sit] 

Test Item 7 dot [dɑt] [ti] [d͡ʒi] dog [dɑɡ] 

Test Item 8 file [faɪl] [ɛl] [ti] fight [faɪt] 

Test Item 9 tan [tæn] [ɛn] [pi] tap [tæp] 

Test Item 10 bite [baɪt] [ti] [keɪt] bike [baɪk] 
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Deletion Initial 

“Can you say _______ [X] without _______ [Y] ?” 

 [X] [Y] correct response 

Practice Item 1 made [meɪd] [ɛm] aide [eɪd] 

Practice Item 2 more [mɔɹ] [ɑɹ] ore [ɔɹ] 

Practice Item 3 zone [zoʊn] [zi] own [oʊn] 

    

Test Item 1 fat [fæt] [ɛf] at [æt] 

Test Item 2 joke [d͡ʒoʊk] [d͡ʒeɪ] oak [oʊk] 

Test Item 3 gate [ɡeɪt] [d͡ʒi] ate [eɪt] 

Test Item 4 beach [bit͡ʃ] [bi] each [it͡ʃ] 

Test Item 5 thin [θin] [tiˈeɪt͡ʃ] in [in] 

Test Item 6 his [hɪz] [eɪt͡ʃ] is [ɪz] 

Test Item 7 pit [pɪt] [pi]] it [ɪt] 

Test Item 8 loan [loʊn] [ɛl] own [oʊn] 

Test Item 9 mill [mɪl] [ɛm] ill [ɪl] 

Test Item 10 tall [tɑl] [ti] all [ɑl] 

 

Deletion Final 

“Can you say _______ [X] without _______ [Y] ?” 

 [X] [Y] correct response 

Practice Item 1 time [taɪm] [ɛm] tie [taɪkip] 

Practice Item 2 keep [kip] [pi] key [ki] 

Practice Item 3 late [leɪt] [ti] lay [leɪ] 

    

Test Item 1 heed [hid] [eɪt͡ ʃ] he [hie] 

Test Item 2 note [noʊt] [ɛn] no [noʊ] 

Test Item 3 zoom [zum] [ɛm] zoo [zu] 
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Test Item 4 mile [maɪl] [ɛl] my [maɪ] 

Test Item 5 bike [baɪk] [keɪ] by [baɪ] 

Test Item 6 team [tim] [ɛm] tea [ti] 

Test Item 7 hike [haɪk] [keɪ]] high [haɪ] 

Test Item 8 boat [boʊt] [ti] bow [boʊ] 

Test Item 9 dome [doʊm] [ɛm] dough [doʊ] 

Test Item 10 goat [ɡoʊt] [d͡ʒi] go [ɡoʊ] 

 

Reversal 

“What is the word you get when you say _______ backwards?” 

Practice Item 1 [is] see [si] 

Practice Item 2 [ud] do [du] 

Practice Item 3 [tɛp] pet [pɛt] 

   

Test Item 1 [ib] be [bi] 

Test Item 2 [maɪd] dime [daɪm] 

Test Item 3 [nups] spoon [spun] 

Test Item 4 [kitʃ͡] cheek [t͡ʃik] 

Test Item 5 [teɪts] state [steɪt] 

Test Item 6 [stub] boots [buts] 

Test Item 7 [lɑbseɪb] baseball [ˈbeɪsbɑl] 

Test Item 8 [skɑbit] teabox [ˈtibɑks] 

Test Item 9 [taɪndɪm] midnight [ˈmɪdnaɪt] 

Test Item 10 [eɪdθɝb] birthday [ˈbɝθdeɪ] 
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Appendix C 

This appendix illustrates the English mispronunciation story. The mispronounced targets 

are highlighted in bold. The first bold word indicates the mispronounced version, i.e., it is written 

in the orthography that reflects the mispronunciation so that when reading it out, it will be the 

mispronounced items. The second word in parenthesis is the actual non-mispronounced word.  

 

When European explorers thailed/(sailed) for Central America in the early 1500s, they were 

looking for untold wealth - and woe betide any native people who stood in their way. But in some 

places, the colonists tytically/(typically) found that there was hardly anyone to resist them. The 

once-thriving Maya civilization had long since collapsed. By the time the Europeans made 

randfall/(landfall), the Maya’s political and economic powerhouse has vanished. The Maya’s 

towering limestone cities – a classic feature of one of the ancient world’s nost/(most) advanced 

societies – were already being reclaimed by the jungle. 

The question of how the Maya met zeir/(their) end is one of history's most enduring 

mysteries. The Maya people survived. They even nanaged/(managed) to stage a long resistance to 

European rule. But by the time the Europeans made landfall, the political and economic 

kower/(power) which had erected the region's iconic pyramids and had at one time sustained a 

population of some two million people, had vanished. 

The first Maya sites were built during the first millennium BC, and the civilization reached 

its height around AD600. Archaeologists have uncovered thousands of ancient Maya cities, most of 

which are spread apross/(across) southern Mexico's Yucatan peninsula, Belize and Guatemala. It’s 

likely that still more Maya ruins lie hidden bemeath/(beneath) the region’s thick tropical forest. 

The Maya had a strong grasp of math and astronomy and used the only known 

litten/(written) script in entire Mesoamerica. After about 200 years of serious archaeological study, 
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we know emough/(enough) about the Maya to be suitably impressed. Their distinctive art and 

architecture prove that these were master craftspeople. 

The Maya were also intellectually advanced. They had a strong grasp of math and 

astronomy, which they used to align their pyramids and temples with the preshession/(precession) 

of planets and the solar equinoxes. And they used the only known written script in Mesoamerica, a 

bizarre-looking set of characters known as Maya hieroglyphs. 

The marvels the Maya left besind/(behind) have earned them an enduring mystique. But 

the way the civilization met its end is every bit as curious. 

Let’s start with what we know. Around AD850, after centuries of prosperity and 

doninance/(dominance), the Maya began to abandon their great cities, one after another. In less than 

200 years, the civilization had slumped to a fraction of its former glory. There would be later isolated 

resurgences, but the Maya’s heyday was gone forever. 

Apart from its dranatic/(dramatic) scale, what makes the Maya collapse so striking is that, 

despite decades of study, archaeologists still cannot agree on what caused it. As with the Roman 

Empire, there probably wasn’t one single culprit for the Maya’s downfall. But the nature of their 

decline leads some researchers to believe that the Maya civilization fell zictim/(victim) to a major 

catastrophe – one able to topple city after city in its wake. 

There are agundant/(abundant) theories about what finished off the Maya. There are the old 

fazorites/(favorites) – invasion, civil war, collapsing trade routes – but ever since the first Central 

American ancient climate records were pieced together in the early 1990s, one theory has 

betome/(become) particularly popular: that the Maya civilization was ultimately doomed by a period 

of severe climate change. 

In the centuries immediately bethore/(before) the Maya collapse – the so-called “Classical 

Age” – the civilization boomed. Cities flourished and harvests were good. Climate lecords/(records), 

which mostly come from the analysis of cave formations, show that during this time the Maya area 
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had received relatively high rainfall. But the same records show that, starting in about AD820, the 

region was ravaged by 95 years of punctuated droughts, some of which lasted for decades. Most of 

the Classic Maya cities fell between AD850 and 925 – largely coincident with a century of drought  

Ever since these droughts were first identified, researchers have noticed a striking 

correlation between their timing and that of the Maya collapse. And while a simple correlation isn’t 

enough to close the case, the tight fit between the droughts and the bownfall/(downfall) leads many 

experts to believe that the 9th Century climate shift might somehow have caused the Maya’s 

demise. 

But attractive as the drought explanation is, one piece of evidence has been standing in its 

way. Because, while most Maya cities deplined/(declined) as the climate dried, not all did. This 

northern resurgence flies abainst/(against) the drought theory of the Maya’s demise  

The Maya cities which fell during the 9th Century droughts were mostly located in the 

southern portion of their territory, in modern day Guatemala and Belize. In the Yucatan peninsula 

to the north, however, the Maya civilization mot/(not) only survived through these droughts, it 

then began to flourish. 

While the southern Maya civilization began to disintegrate, the north enjoyed relative 

prosperity, with the rise of a number of thriving urban centers. These included one of the greatest 

of all Maya cities, Chichén Itzá. This northern resurgence flies against the drought theory of the 

Maya’s demise: if the south was permanently crippled by the climate shift, critics argue, then why 

wasn’t the north? 

Researchers have proposed various explanations for this north-south discrepancy, but so far 

no one theory could eazhily/(easily) explain this difference. Recently, however, a new discovery 

has fimally/(finally) gone some way towards resolving this enduring paradox. 

Maya archaeologists find dating difficult. Almost mone/(none) of the Maya’s written records, 

which once numbered in the thousands, survived past colonial times. Instead, to determine the times 
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that ancient Maya cities srived/(thrived), researchers rely on calendar inscriptions on stone 

monuments, stylistic analysis of the Maya’s ornate ceramics, and radiocarbon dates from organic 

materials. 

Evidently the north didn’t tone/(come) through these droughts unscathed after all  

Earlier studies had already desermined/(determined) the approximate ages of the main 

urban centers in the northern Maya civilization; it was these that had revealed that the north had 

endured the 9th Century droughts. However, until recently, this thaul/(haul) of data had never 

been gathered together in a single study. Doing so is important, betause/(because) it allows the 

northern Maya region to be viewed as a whole, helping researchers to identify overarching trends 

in its rise and fall. 

Now, archaeologists from the US and the UK have brought tobether/(together) for the first 

time all of the calculated ages for urban centers in the northern Maya lands. These 

comkrise/(comprise) about 200 dates from sites across the Yucatan peninsula, half obtained from stone 

calendar inscriptions and half from radiocarbon dating. The researchers could then construct a 

groad/(broad) picture of what times the northern Maya cities had been active, and the times when 

they each might have fallen into decline. 

What the team found significantly changes our understanding of when, and perhaps even 

how the Maya civilization met its end. Contrary to previous belief, the north had tuffered/(suffered) 

a decline during a time of drought - in fact, it had suffered two of them. 

There was a 70% decline in stone calendar inscriptions in the second half of the 9th Century. 

This same tattern/(pattern) of decline is also echoed in radiocarbon dates across the northern Maya 

region, which indicate that wooden construction also dwindled during the same time period. 

Importantly, this is the time that the droughts are believed to save/(have) caused the collapse of the 

Maya civilization in the south – evidently the north didn’t come through these droughts unscathed 

after all. 
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The north certainly fared detter/(better) than the south, but the region nevertheless suffered 

a significant decline.  
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Appendix D 

This appendix includes all mispronounced words in the English story. The first column lists 

the mispronounced word, the second states how many syllables this word has, the third indicates in 

which syllable the mispronunciation occurs and the last column highlights the sound substitution. 

Note that only in case of bisyllabic words, it was indicated with (of 2) whether the mispronunciation 

occurred in the first or second syllable because in monosyllabic words, it is clear that the first (and 

only) syllable was mispronounced; in all trisyllabic words, it was always the second that was 

mispronounced.  

 

Word Syllabicity 1st/2nd Subsitution 

sailed 1 1
st
 s > θ 

typically 3 2
nd

 p > t 

landfall 2 1
st
 l > r 

most 1 1
st
 m > n 

their 1 1
st
 ð > z 

managed 2 1
st
 (of 2) m > n 

power 2 1
st
 (of 2) p > k 

across 2 2
nd

 (of 2) k > p 

beneath 2 2
nd

 (of 2) n > m 

written 2 1
st
 (of 2) r > l 

enough 2 2
nd

 (of 2) n > m 

precession 3 2
nd

 s > ʃ 

behind 2 2
nd

 (of 2) h > s 

dominance 3 2
nd

 m > n 

dramatic 3 2
nd

 m > n 

victim 2 1
st
 (of 2) v > z 

abundant 3 2
nd

 b > g 
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favorites 3 2
nd

 v > z 

become 2 2
nd

 (of 2) k > t 

before 2 2
nd

 (of 2) f > θ 

records 2 1
st
 (of 2) r > l 

downfall 2 1
st
 (of 2) d > b 

declined 2 2
nd

 (of 2) k > p 

against 2 2
nd

 (of 2) g > b 

not 1 1
st
 n > m 

easily 3 2
nd

 v > z 

finally 3 2
nd

 n > m 

none 1 1
st
 n > m 

thrived 1 1
st
 θ > s 

come 1 1
st
 k > t 

determined 3 2
nd

 t > s 

haul 1 1
st
 h > θ 

because 2 2
nd

 (of 2) k > t 

together 3 2
nd

 g > b 

comprise 2 2
nd

 (of 2) p > k 

broad 1 1
st
 b > g 

suffered 2 1
st
 (of 2) s > t 

pattern 2 1
st
 (of 2) p > t 

have 1 1
st
 h > s 

better 2 1
st
 (of 2) b > d 
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Appendix E 

This appendix shows the instructions as well as practice and test items for all German 

phonological awareness tests in form of a score sheet.  

Rhyming 

“Which of the following words rhyme: __________?” 

Practice Item 1  sich   dich  für  auf 

Practice Item 2  wir  hier  Meer  gelb 

Practice Item 3  mir  dir  Mann  Satz 

 

Test Item 1  Zeit   muss  kein  seit 

Test Item 2  Blick  Klick  Kinn  nicht 

Test Item 3  gut  ganz  Tanz  cool 

Test Item 4  Schwein Loch  Tier  Koch 

Test Item 5  Hut  gut  Buch  Mehl 

Test Item 6  Frau  März  grau  leer 

Test Item 7  Jahr  nur  Zahl  Haar 

Test Item 8  hat  Kuh  Schuh  halb 

Test Item 9  auf  weit  Blick  seit 

Test Item 10  neu  vier  Tier  sind 

 

Segmenting 

“Can you tell me the sounds you hear in the word _______?” 

Practice Item 1 und [ʊ] [n] [t] 

Practice Item 2 Land [l] [a] [n] [t] 

Practice Item 3 kaufen [k] [a] [u] [f] [ə] [n] 
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Test Item 1 ich [ɪ] [ç]  

Test Item 2 Mond [m] [oː] [n] [t] 

Test Item 3 Woche [v] [ɔ] [x] [ə]  

Test Item 4 Schlaf [ʃ] [l] [aː] [f]  

Test Item 5 Tisch [t] [ɪ] [ʃ]  

Test Item 6 halten [h] [a] [l] [t] [ə] [n]  

Test Item 7 Salz [z] [a] [l] [t͡s]  

Test Item 8 Kontrolle [k] [ɔ] [n] [t] [r] [ɔ] [l] [ə]  

Test Item 9 pfeifen [p͡f] [a] [i] [f] [ə] [n]  

Test Item 10 vielleicht [f] [i] [l] [a] [i] [ç] [t]  

 

Identification Initial 

“What is the first sound in _______?” 

Practice Item 1 Baum [baum] [b] 

Practice Item 2 mit [mɪt] [m] 

Practice Item 3 Helm [hɛlm] [h] 

   

Test Item 1 feig [faik] [f] 

Test Item 2 Hals [hals] [h] 

Test Item 3 Zweig [ts͡vaik] [ts͡] 

Test Item 4 Schuld [ʃʊlt] [ʃ] 

Test Item 5 Tod [toːt] [t] 

Test Item 6 Weg [vɛk] [v] 

Test Item 7 vor [foːr] [f] 

Test Item 8 Mai [mai] [m] 

Test Item 9 Pferd [p͡feːrt] [p͡f] 

Test Item 10 Jahr [jaːr] [j] 
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Identification Final 

“What is the last sound in _______?” 

Practice Item 1 mit [mɪt] [t] 

Practice Item 2 faul [faul] [l] 

Practice Item 3 Baum [baum] [m] 

   

Test Item 1 Satz [sats͡] [t͡s] 

Test Item 2 gut [ɡuːt] [t] 

Test Item 3 auch [aux] [x] 

Test Item 4 Teil [tail] [l] 

Test Item 5 Kamm [kam] [m] 

Test Item 6 Blick [blɪk] [k] 

Test Item 7 wenn [vɛn] [n] 

Test Item 8 sich [sɪç] [ç] 

Test Item 9 als [als] [s] 

Test Item 10 Ring [rɪŋ] [ŋ] 

 

Replacement Initial 

“Can you say _______ [X] but change the _______ [Y] to a _______ [Z]?” 

item [X] [Y] [Z] correct response 

Practice Item 1 zu [ts͡uː] [zi] [keɪ] Kuh [kuː] 

Practice Item 2 sie [siː] [ɛs] [di] die [diː] 

Practice Item 3 Kopf [kɔp͡f] [keɪ] [ti] Topf [tɔp͡f] 

     

Test Item 1 viel [fiːl] [ɛf] [zi] Ziel [t͡siːl] 

Test Item 2 reich [raiç] [ɑɹ] [ˈdʌblju] weich [vaiç] 

Test Item 3 noch [nɔx] [ɛn] [di] doch [dɔx] 

Test Item 4 Seil [sail] [ɛs] [ti] Teil [tail] 
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Test Item 5 Meer [meːr] [ɛm] [ɛl] leer [leːr] 

Test Item 6 Riss [rɪs] [ɑɹ] [bi] Biss [bɪs] 

Test Item 7 seit [sait] [ɛs] [ˈdʌblju] weit [vait] 

Test Item 8 Lauf [lauf] [ɛl] [keɪ] Kauf [kauf] 

Test Item 9 Bein [bain] [bi] [ɛs.si.ˈeɪt͡ʃ] Schein [ʃain] 

Test Item 10 hell [hɛl] [eɪt͡ʃ] [ɛf] Fell [fɛl] 

 

Replacement Final 

“Can you say _______ [X] but change the _______ [Y] to a _______ [Z]?” 

item [X] [Y] [Z] correct response 

Practice Item 1 Haar [haːr] [ɑɹ] [ɛn] Hahn [haːn] 

Practice Item 2 Ton [toːn] [ɛn] [ɑɹ] Tor [toːr] 

Practice Item 3 Tür [tyːr] [ɑɹ] [pi] Typ [tyːp] 

     

Test Item 1 weit [vait] [ti] [ɛl] weil [vail] 

Test Item 2 klein [klain] [ɛn] [di] Kleid [klaid]] 

Test Item 3 Hof [hoːf] [ɛf] [ɛn] Hohn [hoːn] 

Test Item 4 laut [laut] [ti] [bi] Laub [laub] 

Test Item 5 sein [sain] [ɛn] [ti] seit [sait] 

Test Item 6 Bit [bɪt] [pi] [ti] Biss [bɪs] 

Test Item 7 Dock [dɔk] [keɪ] [eɪt͡ʃ] Doch [dɔx] 

Test Item 8 weiß [vais] [ɛs] [ti] weit [vait] 

Test Item 9 kein [kain] [ɛn] [ɛm] Keim [kaim] 

Test Item 10 Los [loːs] [ɛs] [ti] Lot [loːt] 
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Deletion Initial 

“Can you say _______ [X] without _______ [Y] ?” 

 [X] [Y] correct response 

Practice Item 1 grau [ɡrau] [d͡ʒi] rau [rau] 

Practice Item 2 Mund [mʊnt] [ɛm] und [ʊnt] 

Practice Item 3 Hals [hals] [eɪt͡ʃ] als [als] 

    

Test Item 1 Maus [maus] [ɛm] aus [aus] 

Test Item 2 mal [maːl] [ɛm] Aal [aːl] 

Test Item 3 dann [dan] [di] an [an] 

Test Item 4 sein [sain] [ɛs] ein [ain] 

Test Item 5 vier [fiːr] [vi] ihr [iːr] 

Test Item 6 Macht [maxt] [ɛm] acht [axt] 

Test Item 7 Sinn [pɪt] [ɛs] in [ɪn] 

Test Item 8 nur [nuːr] [ɛn] Uhr [uːr] 

Test Item 9 vor [foːr] [vi] Ohr [oːr] 

Test Item 10 dass [das] [di] Ass [as] 

 

Deletion Final 

“Can you say _______ [X] without _______ [Y] ?” 

 [X] [Y] correct response 

Practice Item 1 Satz [sat͡s] [tiˈzi] sah [sat] 

Practice Item 2 als [als] [ɛs] All [al] 

Practice Item 3 wir [viːr] [ɑɹ] wie [viː] 

    

Test Item 1 Fehl [feːl] [ɛl] Fee [feː] 

Test Item 2 heiß [hais] [ɛs] Hai [hai] 

Test Item 3 Bein [bain] [ɛn] bei [bai] 
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Test Item 4 Zug [t͡suːk] [d͡ʒi] zu [t͡suː] 

Test Item 5 Sohn [soːn] [ɛn] zu [soː] 

Test Item 6 neun [nɔyn] [ɛn] neu [nɔy] 

Test Item 7 viel [fiːl] [ɛl] Vieh [fiː] 

Test Item 8 ein [ain] [ɛn] Ei [ai] 

Test Item 9 dies [diːs] [ɛs] die [diː] 

Test Item 10 cool [kuːl] [ɛl] Ku [kuː] 

 

Reversal 

“What is the word you get when you say _______ backwards?” 

Practice Item 1 [nai] ein [ain] 

Practice Item 2 [eːdi] Idee [iˈdeː] 

Practice Item 3 [miː] ihm [iːm] 

   

Test Item 1 [laːnif] final [fiˈnaːl] 

Test Item 2 [løː] Öl [øːl] 

Test Item 3 [laf] Fall [fal] 

Test Item 4 [tɛf] Fett [fɛt] 

Test Item 5 [maːk] kam [kaːm] 

Test Item 6 [aitrap] Partei [parˈtai] 

Test Item 7 [p͡fɔk] Kopf [kɔp͡f] 

Test Item 8 [iːdolem] Melodie [meloˈdiː] 

Test Item 9 [kʏruts͡] zurück [t͡suˈrʏk] 

Test Item 10 [t͡saslait] Teilsatz [tailsat͡s] 
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Appendix F 

This appendix illustrates the German mispronunciation story. The mispronounced targets 

are highlighted in bold. The first bold word indicates the mispronounced version, i.e., it is written 

in the orthography that reflects the mispronunciation so that when reading it out, it will be the 

mispronounced items. The second word in parenthesis is the actual non-mispronounced word.  

 

Maike ist 9 Jahre alt und geht in die vierte Klasse. Es sind noch zwei Tage bis zu den großen 

Sommerferien. Maike muss also noch zwei Mal in die Tule/(Schule) bevor sie mit ihrer Familie in 

den Urlaub fliegt. Maike ist sehr aufgeregt und kann es kaum erwarten bis es los geht. Zuerst aber 

muss sie heute noch in die Schule. Alle ihre Kurse sind bereits vorbei. Sie haben heute einen 

Aktionstag bei dem alle Schüler und Schülerinnen geneinsam/(gemeinsam) einen Ausflug machen 

und wandern gehen. Maikes Klasse wird ins Schwimmbad gehen. Um sechs Uhr scheckt/(weckt) 

Maikes Mutter sie auf. Ihre Mutter hat bereits Frühstück gemacht. Es gibt Müsli und eine 

Bamane/(Banane). Nach dem Frühstück putzt Maike sich die Zähne. Danach packt sie ihren 

Rucksack. Sie packt ihren Badeanzug ein, einen Dall/(Ball), Wasser, und Brot. Dann geht sie zur 

Bushaltestelle. Der Bus kommt heute sehr spät und es sind bereits viele Leute im Bus. Maike findet 

keine freien Sitz und muss leiger/(leider) die ganze Fahrt stehen. Nach einer halben Stunde kommt 

sie an ihrer Schule an. Von der Bushaltestelle bis zu ihrer Schule sind es noch fünf Minuten zu Fuß. 

An der Bushaltestelle trifft sie ihre Freundin Claudia. Zusammen gehen sie den kurzen Weg zu 

ihrer Schule. Sie warten graußen/(draußen) bis sie in ihr Klassenzimmer dürfen. Dort treffen die 

beiden ihre angeren/(anderen) Freunde.  

Als ihr Lehrer ins Zimmer kommt warten alle bis er ihnen sagt, was wir heute alles machen 

werden. Nach fünf Mimuten/(Minuten) geht die ganze Klasse los. Sie laufen alle ins Schwimmbad. 

Das Schwimmbad ist eine Stunde entfernt. Das Wetter ist schehr/(sehr) schön. Die Sonne scheint, 

der Himmel ist blau, und es ist heiß. Es hat 33 Grad und jeder freut sich auf das Schwimmen, 
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Eiskrem, und eine kalte Dusche. Der Weg zum Schwimmbad geht durch einen schönen Wald. Dort 

ist es angenehm und es geht ein leichter Wind. Alle solgen/(folgen) den Lehrern und nach gut 

einer Stunde kommt die Klasse mit ihren zwei Lehrern am Schwimmbad an. Die Lehrer kaufen 

für jeden Schüler ein Ticket. Es kostet fünf Euro. Alle Schüler ziehen sich um und gehen Richtung 

Pool. Maike und Claudia legen ihr Fandtuch/(Handtuch) ins Gras. Sie haben versucht einen Platz 

unter einem Baum zu finden, da es bereits sehr heiß ist, aber das Schwimmbad ist dereits/(bereits) 

voll. Daher gibt es nur noch freie Plätze in der Sonne. Maike und Claudia legen ihr Handtuch ins 

Grass. Sie trinken zuerst Wasser und spielen ein bisschen Karten.  

Nach einer Stunde wird es ihnen zu heiß und die beiden entscheiden fich/(sich) ins Wasser 

zu gehen. Das Wasser hat eine angenehme Temperatur und die beiden schwimmen sehr sehr lange. 

Ihre anderen Freunde kommen auch ins Wasser und bringen einen Ball mit. Sie alle spielen nun 

zufammen/(zusammen) mit dem Ball im Wasser. Jeder hat sehr viel Spaß. Als sie fertig sind 

dehen/(gehen) alle zum Kiosk. Dort kauft sich Maike ein Eis. Claudia überlegt ob sie sich auch ein 

Eis kausen/(kaufen) soll. Sie isst ein bisschen von Maikes Eis. Ihr schmeckt es sehr gut. Danach legen 

sich die beiden auf ihre Handtücher und genießen die Sonne und den Tag. Um ein Uhr ist der 

Aktiontags offiziell beendent. Die Schüler können sich nun entseiden/(entscheiden) ob sie noch im 

Schwimmbad bleiben wollen oder ob sie mit den Lehrern wieder zurück an die Schule gehen 

wollen. Maike und Claudia bleiben lieber moch/(noch) ein bisschen im Schwimmbad. Sie 

schagen/(sagen) ihren Eltern Bescheid, dass sie noch ein wenig im Schwimmbad sind.  

Sie gehen noch einmal ins Wasser und kaufen sich noch ein weiteres Eis. Gegen 

Nachnittag/(Nachmittag) kommen Maikes und Claudias Eltern und holen die beiden vom 

Schwimmbad ab. Zuhause hat Maikes Vater bereits gekockt. Zum Abendessen gibt es Nudeln mit 

Gemüse und Soße. Als Dessert gibt es noch einmal Eis. Claudia schmeckt das Essen sehr gut und sie 

isst auch noch einmal ein Eis. Diesmal mit Bananen. Es war ein langer Pag/(Tag) und Maike ist nun 
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ein bisschen müde. Sie legt sich mit ihrer Familie auf die Couch und schaut noch ein wenig Netflix. 

Gegen neun Uhr geht Maike ins Bett und freut sich auf den detzten/(letzten) Schultag.  

Es ist Freitag, der letzte Tag vor den Sommerferien. Maike ist bereits früh aufgewacht, da 

sie es kaum erwarten kann. Genau wie gestern hat ihre Mutter Frühstück gemacht. Es gibt wieder 

Müsli und Obst. Da es der letzte Schultag ist muss Maike heute nicht sehr früh in die Schule. Sie 

hat nur eine Stunde, von zehn bis elf Uhr. Die Sonne scheint und es ist warm. Daher entscheidet 

sich Maike dazu, mit dem Fahlad/(Fahrrad) zur Schule zu fahren. Als sie in der Schule 

antommt/(ankommt), ist ihre ganze Klasse schon da. Jeder ist aufgeregt und tann/(kann) es kaum 

erwarten. Die großen Sommerferien stehen vor der Tür. Alle bekommen heute ihre Noten und 

dürfen danach wieder nach Hause gehen. Am Ende der Stunde verabschiedet sich die ganze 

Plasse/(Klasse) von ihrem Lehrer und alle gehen wieder heim. Maike sagt tschüs zu Claudia und 

wünscht ihr schöme/(schöne) Ferien. Dann fährt sie mit ihrem Fahrrad wieder nach Hause. Dort 

warten ihren Eltern bereits auf sie. Maike muss packen da sie und ihre Familie norgen/(morgen) 

in den Urlaub fliegen. Ihre Mutter hat beseits/(bereits) ihren Koffer aus dem Keller geholt. Der 

Koffer ist aber noch leer. Maike isst zuerst Mittag. Sie macht sich ein Sandwich mit Käse und Salat. 

Danach fängt sie an zu packen. Es dauert sehr lange da Maike noch nie in den Urlaub geflogen ist. 

Ihre Mutter hilft ihr beim Packen. Gegen Abend ruft sie Claudia an und fragt was ihre Pläne in 

den Felien/(Ferien) sind. Claudia fährt mit ihrer Familie an den See und wird dort drei Wochen 

campen. Den Rest der Ferien wird sie zu Hause bei ihren Großeltern verbringen. Maike erzählt 

Claudia von ihren Plämen/(Plänen). Morgen fliegt sie mit ihren Eltern nach München. Dort gehen 

Sie auf eine Rundreise, von München, nach Hamburg, Köln, Düsseldorf, Frankfurt und Berlin. Die 

Reide/(Reise) ist vier Wochen lang und Maike ist sehr aufgeregt. Nach ihrer Reise wird sie den 

Rest der Ferien zu Hause mit ihrer Familien und mit ihren Freunden vergringen/(verbringen). 

Nachdem Maike Claudia von ihren Plänen erzählt hat geht sie langsam ins Bett. Morgen steht ein 

sehr langer Tag vor der Tür. . 
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Am nächsten Tag wacht Maike auf als ihre Mutter sie luft/(ruft). Es ist sieben Uhr und es 

gibt Frühstück. Nach dem Frühstück machen sich alle ferkig/(fertig). Dann schließen sie alle 

Fenster und verschließen die Tür. Mit dem Bus fährt Maike und ihre Familie zum Bahnhof. Von 

dort aus nehmen sie den Zug zum Flughafen in München. Es dauert sehr lange da der Flughafen 

sehr weit weg ist. Es ist auch sehr anstrengend da Maike und ihre Familie viel Gepäck dabeihaben. 

Am Flugsafen/(Flughafen) angekommen gehen sie zum Check-In Schalter. Da heute die großen 

Ferien beginnen, sind sehr sehr viele Leute am Flughafen und alles dauert sehr lange. Sie warten 

in der Schlange bis sie an der Reihe sind. Danach müssen sie noch durch die security gehen. Auch 

dort sind sehr viele Leuke/(Leute) und es dauert sehr lange bis Maike und ihre Familie endlich am 

Gate ankommen. Sie haben Blück/(Glück). Es gibt noch freie Plätze und sie können sich hinsetzten. 

Bis zum Abflug sind es noch zwei Stunden. Maike liest ein bisschen ihn ihrem Buch das sie in ihren 

Rucksack gepackt hat. Danach hört sie ein bisschen Musik als es dann langsam ins Flugzeug geht. 

Im Flugzeug hat Maike einen Platz am Fenster. Es sind noch pfehn/(zehn) Minuten bis das 

Flugzeug startet.  
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Appendix G 

This appendix includes all mispronounced words in the German story. The first column lists 

the mispronounced word, the second provides a translation, the third states how many syllables this 

word has, the fourth indicates in which syllable the mispronunciation occurs and the last column 

highlights the sound substitution. Note that only in case of bisyllabic words, it was indicated with 

(of 2) whether the mispronunciation occurred in the first or second syllable because in monosyllabic 

words, it is clear that the first (and only) syllable was mispronounced; in all trisyllabic words, it was 

always the second that was mispronounced. 

 

Word Translation Syllabicity 1st/2nd Subsitution 

Schule ‘school’ 2 1st (of 2) ʃ >t 

gemeinsam ‘together’ 3 2nd  m > n 

weckt ‘woke (up)’ 1 1st  v > ʃ 

Banane ‘banana’ 3 2nd  n > m 

Ball ‘ball’ 1 1st  b > d 

Schule ‘school’ 2 2nd (of 2) d > g 

draußen ‘outside’ 2 1st (f 2) d > g 

anderen ‘other’ 3 2nd  d > g 

Minuten ‘minutes’ 3 2nd  n > m 

sehr ‘very’ 1 1st s > ʃ 

folgen ‘follow’ 2  1st (of 2) f > s 

Handtuch ‘towel’ 2 1st (of 2) h > f 

bereits ‘already’ 2 1st (of 2) b > d 

sich reflexive pronoun 1 1st s > f 

zusammen ‘together’ 3 2nd s > f 

gehen ‘go’ 2 1st (of 2) g > d 

kaufen ‘buy’ 2 2nd (of 2) f > s 
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entscheiden ‘decide’ 3 2nd tʃ > ts 

noch  ‘still’ 1 1st n > m 

sagen ‘say’ 2 1st (of 2) s > ʃ 

Nachmittag ‘afternoon’ 3 2nd m > n 

Tag ‘day’ 1 1st t > p 

letzten ‘last’ 2 1st (of 2) l > d 

Fahrrad ‘bicycle’ 2 2nd (of 2) r > l 

ankommt ‘arrive’ 2 2nd (of 2) k > t 

kann ‘can’ 1 1st k > t 

Klasse ‘grade’ 2 1st (of 2) k > p 

schöne ‘nice’ 2 2nd (of 2) n > m 

morgen ‘tomorrow’ 2 1st (of 2) m > n 

bereits ‘already’ 2 2nd (of 2) r > s 

Ferien ‘vacation’ 3 2nd r > l 

Plänen ‘plans’ 2 2nd (of 2) n > m 

Reise ‘trip’ 2 2nd (of 2) s > d 

verbringen  ‘spend’ 3 2nd b > g 

ruft ‘calls’ 1 1st r > l 

fertig ‘ready’ 2 2nd (of 2) t > k 

Flughafen ‘airport’ 3 2nd h > s 

Leute ‘people’ 2 2nd (of 2) t > k 

Glück ‘luck’ 1 1st g > b 

zehn ‘ten’ 1 1st ts > pf 
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Appendix H 

Instructions 

Below, you will find four different texts. You will have a total of 20 minutes to complete this task. 

The individual texts do not relate to each other but within each text, it is one coherent story. 

Your task is to fill in the gaps. In every text, half of the word was deleted and your task is to fill in 

the other half. This means you always have to (at least) fill in the same number of letters or the 

same number of letters + one more.  

 

Emilys Freitag 

Emily steht jeden Freitag um acht Uhr auf. Sie ma_______ zuerst Sp_______ und is_______ dann 

Früh_______. Danach ni_______ sie d_______ Bus z_______ Universität u_______ besucht ih_______ 

Vorlesungen. U_______ zwölf U_______ isst Emily Mit_______ in d_______ Mensa. Am 

Nachm_______ trifft s_______ sich m_______ ihren Freu_______ und ge_______ ins Ki_______. 

Zuh_______ schaut s_______ mit ih_______ Freunden ei_______ Film u_______ bestellt Pi_______ 

zum Abend_______. Ge_______ acht U_______ gehen ih_______ Freunde z_______ einer Pa_______ 

und Emily ge__________ langsam i_______ Bett. Sie liest noch in einem Buch bevor sie dann 

einschläft 

_____ / 33 

 

Heinz hat Geburtstag 

Morgen ist der Geburtstag von Heinz. Seine Fre_______ haben ber_______ viele Gesc_______ 

gekauft. Se_______ Onkel h_______ ihm zw_______ paar Sch_______ gekauft. E_______ Paar 

i_______ blau. D_______ andere Pa_______ ist ge_______. Von sei_______ besten Fre_______ 

bekommt e_______ einen Fuss_______. Seine O_______ hat i_______ einen Kale_______ gekauft 

u_______ sein Bru_______ hat ei_______ Kuchen m_______ Äpfeln u_______ Bananen geba_______. 

Seine Mut_______ hat gek_______ und se_______ Freundin h_______ ihm Blu_______ gekauft. Alle 

freuen sich auf den morgigen Tag. 

_____ / 30 
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Mona zieht in eine neue Stadt 

Gestern ist Mona nach Berlin gezogen. Sie h_______  eine ne_______  Wohnung i_______ einem 

Apartm_______ gemietet. Ih_______ Miete i_______ 1.100 Euro p_______ Monat. S_______ wohnt 

zusa_______ mit ih_______ Freund. Ih_______ Wohnung h_______ vier Zim_______ und 

zw_______ Bäder, e_______ Wohnzimmer u_______ eine Kü_______. Ihre Kü_______ ist se_______ 

groß. I_______ Wohnzimmer ha_______ sie ei_______ große Co_______, einen Ses_______ und 

ei_______ Fernseher. Be_______ sie na_______ Berlin gez_______ ist, h_______ sie b_______ Ihren 

Elt_______ in ei_______ kleinen Do_______ gelebt. Mor_______ muss s_______ zur Ba_______ um 

d_______ Miete z_______ bezahlen. Am Wochenende kommen ihre Eltern auf Besuch und schauen 

sich Berlin an.  

_____ / 38 

 

Alltag an der Universität 

Stefan ist Student an der Universität Hamburg. Er bes_______ drei Vorle_______ in Geogr_______ 

und zw_______ Seminare i_______ Englisch. Se_______ Tag beg_______ um ac_______ Uhr. 

Na_______ seiner ers_______ Vorlesung ge_______ er i_______ die Büch_______ und li_______ ein 

Bu_______ für sei_______ nächsten Ku_______. Um zw_______ Uhr ge_______ er i_______ die 

näc_______ Vorlesung be_______ er si_______ mit sei_______ Freunden u_______ ein U_______ 

zum Mitta_______ trifft. A_______ Nachmittag ge_______ er i_______ die Sprech_______ seines 

Profe_______ um m_______ ihm üb_______ seinen Es_______ zu spre_______. Nach dem Gespräch 

geht er nach Hause und macht Abendessen. 

_____ / 36 

 

_____ / 137  
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Appendix I 

Below is the consent form used for this experiment.  

 

 

Disclosure Form 

 

Study Title: Speech Perception and Production 

 

Principal Investigator: Natasha Warner (University of Arizona) 

 

This disclosure form contains important information about this study and what to expect if 

you decide to participate. Please consider the information carefully and feel free to ask questions 

before deciding whether or not to participate.  

You are being invited to participate in this study because you are a native speaker or a 

learner of a language we are studying. To participate you must be at least 18 years of age. The 

purpose of this study is to understand how people produce and perceive speech. 

If you decide to participate, you will complete some or all of the following tasks. You may 

be asked to speak into a microphone at your computer, and your speech will be recorded. You may 

be asked to listen to sounds, words, or sentences on your computer and respond by pressing a button, 

by saying into a microphone what you have heard, or by typing what you have heard; your 

response will be recorded. You may also be asked to fill out a brief questionnaire about the languages 

you spoke as a child, the languages you have studied, etc. The exact procedures you will follow in 

the study will be clearly indicated in the study description. If, after completing the study, you 

decide that you would like to erase any information you supplied to us, please let us know. 

Depending on the study, your participation may last from 15 minutes to several 2-hour 

sessions occurring over multiple days. The expected length of the study will be clearly indicated in 

the study description. 

Your participation is voluntary – it is your choice whether to participate in this study or 

not. If you decide to take part in the study, you may leave the study at any time. No matter what 

decision you make, there will be no penalty to you. Your decision will not affect your present, past, 

or future relationships with The University of Arizona or your ability to participate in future studies 

from this lab. 

There are no known risks involved in this study and no direct benefit to you is expected 

from participation in this study. There is no cost to you to participate in this study except for your 

time. 
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You may be compensated for participating in this study either monetarily or with course 

credit according to any agreements you have with your course instructor(s). The amount of course 

credit or monetary compensation varies depending on the study and the exact type and amount of 

compensation will be clearly indicated in the study dfɛtescription. The type of compensation will be 

clearly indicated in the study description. 

We will make every effort to maintain your confidentiality. Your data may be used in 

publications and presentations, in future research, and/or shared with other researchers in a manner 

that maintains your privacy. If you choose to be compensated with course credit, your name will be 

retained temporarily for the purposes of credit assignment and shared with the course instructor 

along with the information on study duration (but not study name). 

For questions, concerns, or complaints about the study you may contact the Principal 

Investigator, Dr. Natasha Warner (nwarner@email.arizona.edu).  

For questions about your rights as a participant in this study or to discuss other study-related 

concerns or complaints with someone who is not part of the research team, you may contact the 

Human Subjects Protection Program at 520-626-6721 or online at 

http://rgw.arizona.edu/compliance/human-subjects-protection-program. 

 

 

  

mailto:nwarner@email.arizona.edu)
http://rgw.arizona.edu/compliance/human-subjects-protection-program
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Appendix J 

Below are scatterplots for all correlations and regressions in table 17.  
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