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Abstract 
This study set out to investigate the relationship between perception and production of 

English / tʃ, dʒ/ and / ʒ / by native speakers of Swedish learning English in secondary 

school. The aim was to find out if Flege’s Speech Learning Model (SLM) (1995) and 

Major’s Ontogeny Phylogeny Model (OPM) (2001) are suitable to describe young 

learners’ L2 phonological attainment. To test perception, an identification task 

containing Nonwords with target sounds in initial, medial, and final position was 

constructed and tested on 17 school students. Three speaking tasks were carried out to 

test the participants’ production of the phonemes in initial, medial and final position. All 

participants also completed a questionnaire with questions regarding exposure and 

motivation. Six students were chosen for deeper analysis.  

The results show that both the SLM and the OPM can be used to describe young 

learners L2 phonology acquisition. Similar sounds were found to be harder to produce 

and more affected by L1 transfer, which corroborates both the SLM and the OPM. 

Marked sounds were affected more by universals, which was suggested by the OPM. 

Desire to have a native accent and reported use of the L2 seems to have effect on L2 

phonology acquisition, as well. However, the relationship between all these factors is 

complex and the results from this study are merely suggestive. 
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1. Introduction 

1.1 Background 

 
Our accent can tell the people we interact with many things about us. Not only can it let 

our interlocutor know that we are not from here, but it can also hint at what language is 

our native language. Some reasons for having a non-native accent could be for example 

wanting to reinforce not belonging to a certain language or linguistic community or to a 

specific culture (Melchers & Shaw, 2011, Cunningham, 2009) or to express identity 

(Simon, 2005). However, a very common reason is that we have not acquired a native 

accent for an additional language we have learnt. 

Apart from individual factors such as e.g. motivation (Moyer, 1996, 1999, 

Dörnyei, 1998, Csizér and Dörnyei, 2005, Gardner and Lambert, 1972 etc.) and aptitude 

affecting the acquisition of a second language (L2) phonology, other more general 

factors that are out of our control also play a part. The field of Second Language 

Acquisition (SLA) looks at the L1, the L2, possible L3s and L4s, universals, and other 

factors that influence e.g. the acquisition of phonology. These different factors affect 

our acquisition in different ways; sometimes they help us and sometimes they hinder us. 

Thus, there are different levels of difficulty that learners encounter when learning a new 

phonology depending on what background learners have.  

There are several different theories as to why a new phonology is so hard to learn 

for native speakers of another language. Some say there is a Critical Period after which 

it is impossible to acquire native-like performance, whereas others claim that a Critical 

Period does not exist, or at least not like it was first stated (e.g. Snow & Hoefnagel-

Höhle, 1978, Bialystock & Hakuta, 2009, Flege, 2009). Flege, and many with him, 

suggest that when it comes to phonology, every learner needs to be able to perceive a 

sound to be able to produce it (e.g. Flege & Hillenbrand, 1984, Flege, 1992, 1995, Best, 

1995). One example of this is the fact that many native Japanese learners of English 

have trouble distinguishing between the two English liquids / r / and / l /, as Japanese 

only has one liquid. Therefore, these two are often confused for native speakers of 

Japanese and they are not always used in the correct way or place. Certainly, all learners 

of a new language encounter difficulties in a new phonology, and what SLA is 
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interested in are the general factors that makes it possible to predict difficulties for 

learners with the same L1.  

This study will focus on the difficulty in acquiring some English sounds for a group 

of young, native speakers of Swedish. The relationship between perception and 

production of English consonantal sounds is explored, along with the results from a 

perception task and three production tasks. A questionnaire regarding exposure of and 

experience with English are analysed and compared to Flege’s Speech Learning Model 

(1995) and Major’s Ontogeny Phylogeny Model (2001) is discussed. 

1.2  Present study 
The present study is focused on the perception and the production of L2 sounds. 

Drawing from Flege’s Speech Learning Model (SLM) (1995) and Major’s Ontogeny 

Phylogeny Model (OPM) (2001), this study investigates three consonantal sounds that 

are present in English but not in Swedish. In a previous study by Jevring (2015), it was 

found that / z / was the most incorrectly pronounced sound by young learners in 

Sweden. The same findings were made in a pilot study for this essay. Based on Jevring 

(2015) and McAllister (2007), who also found that Swedes’ production of / z / was 

realised as [s] almost exclusively, a choice was made to not include / z / in this essay. It 
could be argued that this might skew the results, so it should be made clear that the 

chosen phonemes for the present study are expected to be difficult, but not as difficult 

as / z / would be expected to be. / ʃ / is also a new sound, but very similar to Swedish     

/ ɕ /.  
According to Major (2001) and Flege (1995), and many with them, similar 

phenomena are more difficult to acquire than dissimilar phenomena, which is due to 

“perceptual saliency” (Major, 2001, p. 37) of some exotic sounds. / ɕ / and / ʃ / are, 

however, so similar not only on the auditory level, but the difficulty in analysing them 

as different sounds in a spectrogram makes it an impossible feat to try to differentiate 

them. For this reason, / ʃ / and / ɕ / are not part of the production tests in this essay. For 

distinction purposes, / ʃ / is part of the perception task.  Thus, the sounds chosen for this 

essay on the basis of a pilot study are / ʒ, dʒ /and / tʃ /. These sounds are expected to be 

difficult for Swedish speakers because these sounds do not exist in Swedish phonology, 
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because of the infrequency of / ʒ /, and because of their different levels of markedness 

in different word positions.  

 

1.3  Aim 

The aim of this study is to investigate the relationship between perception and 

production of some new English sounds for a group of teenage learners, and whether the 

SLM and the OPM are suitable to describe young learners’ L2 phonology acquisition. 

Consonantal sounds were chosen for this study as they provide clear cases and have to 

the author’s knowledge not been subject to as many previous studies as vowels. In order 

to compare perception and production, a ratio of production error per perception error 

will be calculated for each participant. In this essay, I will attempt to answer the 

following research questions: 

• How are perception of / ʃ, tʃ, ʒ / and / dʒ / and production of / tʃ, ʒ / and / dʒ / 
related? 

• For which of the sounds investigated and in what environments is the learners’ 

production the most native? 

• Are Flege’s Speech Learning Model and Major’s Ontogeny Phylogeny Model 

suitable to describe these learners’ phonological attainment? 

 

The following section will present some of the previous research within this area that is 

relevant for this study. 

 

1.4 Literature review 
There have been many theories and models to try to describe the on goings of the 

human mind when learning an additional language. Lado was one of the first to describe 

acquisition of pronunciation of a second language in 1957 when his Contrastive 

Analysis Hypothesis (CAH) was published, and many have followed in his footsteps and 

developed new models based on new hypotheses. The CAH hypothesised that one could 

predict possible areas of difficulty for L2 learners by looking at the different phonemes 

of two languages. The sounds that were similar to the L1 would be easier to produce 

than the sounds that were dissimilar. However, many researchers have claimed that a 

contrastive analysis is not enough and that the affecting factor of universals (e.g. 

Eckman, 1977, Major, 2001) needs to be taken into account. Others (e.g. Flege, 1995) 
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have claimed the opposite of Lado, i.e. that dissimilar sounds will be easier to acquire 

and similar sounds will be more difficult. Many researchers also claim that perception 

of a new sound is crucial for the production of the same sound (e.g. Best, 1995, Flege, 

1995, Major, 2001).  

The perception and production of L2 consonants have been studied by Aoyama et 

al (2004), Flege and Eefting (1987), Altvater-Mackensen and Fikkert (2010) and that 

research shows that perception and production of L2 consonants are closely linked 

together, and that success in production is increased the better the perception is.  Best’s 

Perceptual Assimilation Model (1995) hypothesises that new sounds can be 

“assimilated” by the learner in three ways. They may be assimilated as belonging to an 

L1 category, not assimilated to a native category but still perceived as a speech sound, 

or perceived as a non-speech sound. If an L2 sound is subject to the two latter 

assimilation possibilities, L1 transfer is less likely to occur. Although it seems to be true 

in the majority of the cases that perception and distinction of a new sound necessarily 

comes before production, not all research supports this claim. For example, Sheldon & 

Strange, 1982, in Llisterri, 1995, Tsukada et al., 2005, Yamada et al., 1994, Linebaugh 

& Roche, 2015, Flege and MacKay 2004, and Kluge et al. 2007 all found that 

production of L2 sounds can precede and also aid perception.  

When learning a new language, it is certain that one encounters it in written form as 

well as hearing it. In a formal instruction environment, such as the classroom, written 

input is just as frequent as aural input, if not more. The spelling of a new language is 

another factor that can influence or pronunciation. Learners can for example transfer 

their L1 phonological rules for different grapheme combinations and if there is a new 

combination of letters, which results in two different sounds, it can be even more 

confusing. For example, English / θ / and / ð / are both represented in written text as 

<th>. For a non-native speaker, it is not obvious which phoneme is appropriate where, 

and they might become interchangeable. The new spelling conventions and their 

connection to the phonology of the L2 and the L1 have been found to affect learners’ 

pronunciation in many cases, both positively and negatively (see e.g. Silviera, 2009, 

Sun-Alperin & Wang, 2011, Showalter & Hayes-Harb, 2013, Bassetti et al. 2015, 

Bassetti & Atkinson, 2015). It is thus possible that pronunciation might differ when 

reading compared to in spontaneous speech, and this fact should be taken into 

consideration in analyses. 
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As mentioned previously, studies by Moyer in 1996 and 1999 indicate that 

motivation and desire to sound like a native speaker also affect L2 pronunciation. 

Moyer is certainly not the only one who emphasises the influence of motivation on 

second language learning. Gardner and Lambert (1972) opened up for a new field of 

research with their work on the effect of motivation on language learning. They found 

that motivation could have a larger effect on acquisition than aptitude and that there 

could be a vast difference between learners with different motivation. Dörnyei (e.g. 

1998, 2005), Tremblay and Gardner (1995), Williams and Burden (1997) have also 

contributed to the field with important studies on motivation’s effect on learning with 

different models and commandments for successful learning and motivation. However, 

even though it is clear that motivation has an impact on the acquisition of a language, 

one must be cautious when making generalisations about motivation, as the subject is 

very complex, due to its psychological nature (Dörnyei, 1998).  

What all researchers within the field of SLA can agree upon is that exposure to the 

target language is crucial for acquisition. Krashen (1982) is only one of many who notes 

the importance of comprehensible input and exposure to the target language. One of the 

exposure variables to take into account is reported use of the second language, and it is 

generally accepted that there is a positive relationship between exposure, use of the 

second language and proficiency in the L2. As English is present in everyday life in 

Sweden, it is probable that not only the formal instruction students get in school, but 

also extramural English, helps learning (Nakaggwe, 2013, Sundkvist, 2009, Sylvén & 

Sundkvist, 2012).  

Exposure to the L2 in many different environments gives learners many 

opportunities to hear the language and learn it. Flege has conducted many studies (eg. 

1993, 1991, 1989a, 1989b, Flege & Hillenbrand 1984, 1985, etc.) on second language 

phonology, and his findings led him up to the publication of the Speech Learning Model 

(1995). It presents seven hypotheses about second language phonology acquisition, 

based on four postulates (Flege, 1995, p. 239). The postulates are:  

 

1.  

1. The way one learns an L1 can be applied to L2 learning. 

2. “Phonetic categories” are language-specific sounds that one can access.  
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3. The phonetic categories one has established for L1 sounds as a child will evolve 

and include L1 sounds and L2 sounds that have been identified as belonging to 

the same category. 

4. Bilinguals will try to keep the L1 categories separate from L2 categories.  

 

Based on these postulates, Flege gives seven hypotheses about L2 phonology learning. 

The first hypothesis is that “sounds in the L1 and L2 are related perceptually to one 

another at a position-sensitive allophonic level, rather than at a more abstract phonemic 

level” (Flege, 1995, p. 239). This means that a new L2 phone is allocated as an 

allophone to an L1 phoneme that the L1 speaker would use in that environment. The 

second hypothesis is:  

A new phonetic category can be established for an L2 sound that differs phonetically from the 

closest L1 sound if bilinguals discern at least some of the phonetic differences between the L1 

and L2 sound (Flege, 1995, p. 239).  

For example, if a native speaker of Swedish is learning English can hear, more or less 

consciously, that / s / and / z / are two different sounds, differing in voicing, a new 

phonetic category for / z / can be established, and the learner will be able to use it if he 

or she also has the precise motoric skills to do so. Even if the learner cannot hear that / z 

/ is sometimes indicated by preceding vowel length and consonant duration, the learner 

could still perceive the phonemic distinction, i.e. voicing, and produce it correctly by 

e.g. making his or her vocal chords vibrate. The third hypothesis of the SLM states that  

The greater the perceived phonetic dissimilarity between an L2 sound and the closest L1 

sound, the more likely it is that phonetic differences between the sounds will be discerned. 

(Flege, 1995, p. 239).  

Flege presents an example of the difference between Japanese and English liquids, and 

that as Japanese / r / is closer perceptually to English / l / than / ɹ /, Japanese L1 learners 

of English will have an easier time distinguishing between Japanese / r / and English / ɹ 

/ than Japanese / r / and English / l / (1995, p. 240), and therefore probably establish a 

phonetic category for English / ɹ / before English / l /. The fourth hypothesis states that  

 

The likelihood of phonetic differences between L1 and L2 sounds, and between L2 sounds 

that are noncontrastive in the L1, being discerned decreases as AOL [age of learning] 

increases (Flege, 1995, p. 239). 
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This simply means that the younger one is when one starts learning a new language, the 

easier it will be to distinguish between two similar sounds. The fifth hypothesis of the 

Speech Learning Model states that: 

 

Category formation for an L2 sound may be blocked by the mechanism of equivalence 

classification. When this happens, a single phonetic category will be used to process 

perceptually linked L1 and L2 sounds (diaphones). Eventually, the diaphones will resemble 

one another in production (Flege, 1995, p. 239).  

A sound in the L2 can be classified as an L1 sound and that L1 sound can be transferred 

into the learner’s mental representation of the new phonology, and thus used instead of 

the L2 sound. For example, a French L1 speaker might transfer their unaspirated initial 

stops ([p], [t], [k]) to English, or a Swedish L1 speaker might transfer their dental stops 

([t ̪], [d ̪]) when speaking English. The sixth hypothesis is: 

The phonetic category established for L2 sounds by a bilingual may differ from a 

monolingual’s if: 1) the bilingual’s category is “deflected” away from an L2 category to 

maintain phonetic contrast between categories in a common L1-L2 phonological space; or 2) 

the bilingual’s representation is based on different features, or feature weights, than a 

monolingual’s (Flege, 1995, p. 239).  

The first part of this hypothesis can be exemplified by a study by Mack in 1990, 

mentioned by Flege (1995), in which a boy who spoke both French and English had 

established contrasting categories for / p /, / t /, / k / with differing VOT values for the 

two languages, but they were incorrect in both languages. The second part of this 

hypothesis is sometimes called the “feature hypothesis” (McAllister, Flege & Piske 

2002, McAllister 2007), and can be described by McAllister, Flege & Piske’s study 

from 2002. In this study, they investigated whether and to what extent speakers of 

Spanish, Estonian and English had acquired the Swedish quantity in vowel length by 

using strategies which distinguish similar phenomena in their L1s. The seventh and last 

hypothesis of the SLM states that “[t]he production of a sound eventually corresponds 

to the properties represented in its phonetic category representation”. This simply means 

that over time, production will be what the L2 learner has extracted from perception of 

the L2 phone and put in the phonetic category for that phone, which in turn means that 

perception must precede production, according to Flege and the SLM.  
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The notion that perception must precede production in second language phonology 

has been tested many times, and while it does seem to be the case more often than not, it 

has been found to not always be true. For example, Llisterri (1995) lists a number of 

studies regarding the perception and production of L2 sounds. Among them is a study 

by Sheldon & Strange from 1982, which showed that production of English / l / and / r / 

was better than perception of the same sounds, for Japanese students. Llisterri 

concludes, with the support of other studies, that the relationship between them is 

complex “and that other factors have to be taken into account in describing this 

interaction” (Llisterri, 1995, p. 92). Even though this article is now somewhat dated, 

being published 20 years ago, recent research (e.g. Tsukada et al., 2005, Yamada et al., 

1994, Linebaugh and Roche, 2015, Flege and MacKay, 2004, Kluge et al., 2007) also 

suggests that the relationship could be more complex than what was first thought. 

Linebaugh and Roche’s (2015) study claims to prove that production can precede 

perception by giving students targeted training in articulation, especially for similar 

sounds in the L2 that have been perceptually assimilated. While they agree that 

comprehensible input and exposure are key elements to any language learning, they 

claim that production can aid perception in L2 acquisition.  

Other than the L1 and the L2, universal factors also affect our acquisition of L2 

phonology. Larry Selinker is said to have coined the term “interlanguage” (IL) in 1972, 

referring to the language that L2 learners speak while they are learning. Interlanguage 

can be defined as “a product of and combination of parts of the L1, parts of the L2, and 

universals” (Major, 2001, p. 4). A universal factor is “a property that every phonology 

should respect” (Hyman, 2008, p. 348), in other words, a property that all languages 

share. For example, all languages share the property of stops, but not all languages have 

stops in final position. Furthermore, voiced final obstruents are less common than 

voiceless final obstruents. Due to the universal properties of language (here, that voiced 

final obstruents are less common than voiceless final obstruents), it is more natural for 

an L1 speaker of a language that does not have any final stops (e.g. Italian) to devoice a 

final voiced obstruent in the L2 (e.g. / d / is realised as [t] in English for an L1 speaker 

of Italian)(Major, 2001). The less common a feature is, the more marked it is. How 

markedness affects one’s IL will be discussed further below.  

Interlanguages can be said to be languages in their own right, and should be treated 

as such. Eckman’s Structural Conformity Hypothesis from 1991 claims that 

interlanguages follow the same pattern as any other language, in that “they both obey 
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the same set of universal generalizations” (Eckman, 2008, p. 103). Evidence for this 

claim can be found in learners’ ILs that do not obey the rules of the L1 or the L2 

patterns. This simply means, “nothing in ILs violate universal principles of language” 

(Major, 2001, p. 5) and we can therefore, with the help of universals, predict more about 

a learner’s interlanguage than through a contrastive analysis alone (Yavaş, 2011). 

Returning to the example about the voiced and voiceless stops, we can talk about the 

implications of markedness on L2 phonology acquisition. If a phonological 

phenomenon is unusual, like the voiced obstruent in final position, it is marked.  An 

example that is relevant for this study is that Swedish phonology does not have any 

affricates, whereas English has two: / tʃ / and / dʒ /. They are both palato-alveolar and 

differ only in voicing. It is therefore expected for speakers of an L1 where these sounds 

do not exist, such as Swedish, to acquire / tʃ / before / dʒ / in final position, since the 

former is voiceless and the latter is voiced, and thus less marked.  

Major (2001) presents what he calls the Ontogeny Phylogeny Model for second 

language phonology. His theory is centred on rate of learning new sounds and features 

of the L2 phonology. His model presents different scenarios in the learning of a new 

phonology and what factors play a part, and to what extent the different parts affect the 

IL throughout the acquisition process. Major found that exploration of the “role and 

proportion of […] the universals that do not already characterize L1 and L2” (2001, p. 

41) in interlanguage was lacking in the literature. Major’s definition of interlanguage is 

that it is “a product of and combination of parts of the L1, parts of the L2, and 

universals” (2001, p. 4). The SLM, as discussed above, has many hypotheses but does 

not include the role of universals in its theory.  

Similar to what the SLM predicts, Major reasons that dissimilar sounds are going to 

be acquired more easily than similar sounds, due to what Flege (e.g. 1987, 1995) often 

calls equivalence classification. In this situation, L1 transfer will occur and hinder 

learning. The new sound and the similar L1 sounds have to meet so called “specifiable 

similarity requirements” (2001, p. 37) for transfer to occur. This could be e.g. using [l] 

for [ɫ] for German speakers of English, or [t] for / θ / and [d] for / ð / for Swedish 

speakers of English. That is, the L2 sound does not have to be identical to the L1 

equivalent sound, but they have to be similar enough for L1 transfer to be a logical 
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process. If these requirements are not met, then universals or L2 will have a greater 

impact and learning is more likely to occur.  

The Ontogeny Phylogeny Model describes a learner’s interlanguage as containing 

parts of the L1, parts of the L2 and universals that are not already part of the L1 and L2. 

At the onset of learning an L2, one’s L1 is the same thing as one’s IL, and if one 

masters the L2 fully, the IL will become equivalent to the L2. The basic pattern of the 

OPM for an idealised learner is as follows: at first, the L1=IL, and universals are 

inactive. As one progresses transfer from L1 will decrease, influence from universals 

will increase and then decrease and L2 will increase (Major, 2001). The OPM has four 

different corollaries pertaining to chronology, style, markedness and similarity. For the 

purpose of this essay, it is first and foremost the markedness corollary and the similarity 

corollary that are interesting. Somewhat simplified, the markedness corollary and the 

similarity corollary follow the same pattern: L1 decreases, universals increase then 

decrease, and L2 increases. For marked phenomena, transfer from L1 decreases 

somewhat quicker at the beginning, but it takes longer toward the end of acquisition, 

and the effect of universals, quite logically, increases quickly and then decreases slowly. 

For similar phenomena, L1 transfer decreases at a steady rate and universals increase 

slowly and then decrease slowly. Thus, for similar phenomena, the role of L1 is much 

greater than universals, and the opposite is true for marked phenomena excluding the 

earliest stages of acquisition (Major, 2001, p. 85).  

Best (1995), Flege (1995), and Major (2001), and many with them, agree that as 

one grows older, one’s perception of new sounds is somewhat compromised, as one has 

become attuned to the sound system of our L1. When learning a first language, we are 

not yet attuned to any other sound system and we can hear the sounds exactly as they 

are transmitted from the speaker before we create any phonetic categories for the 

sounds. For the L2 learner, the L2 sound system is perceived through the filter of the 

L1. Thus, an L1 learner and an L2 learner can perceive the same sounds differently 

(Best 1995, Major 2001). The difference between a child L1 learner and an adult L2 

learner lies then in the relationship perception-production. The L1 learner knows what 

the target phone is, but they have not yet got the ability to produce it, whereas the L2 

learner knows how to produce correct sounds, but will only do so in the L2 if they can 

perceive these new sounds. For an L1 learner, mispronunciations are largely due to 
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universals1 but there are more factors, such as L1 transfer, that affect the pronunciation 

of an L2 learner.  

When L2 phonology is being learnt, different models and targets can affect the 

learner. A target is normally a NS norm, be it British, Indian, Australian, or any other 

NS accent, the production of which teachers and linguists are generally interested in 

investigating. A target can also be individual for each learner. The L2 learner can either 

have a native speaker (NS) target, or a non-native speaker (NNS) target for new L2 

sounds, and both can lead to NS production, depending on what kind of information 

they have taken from the models to which they have been exposed. That is, a learner can 

have / dʒ / as a target but realising it as [tʃ] due to lack of motor skills. If a learner does 

not have / dʒ / as a target it is quite possibly due to lack of phonological contrasts. A 

model is what the learners are exposed to through the teacher, the environment, on TV, 

etc., and in Sweden, it is usually a native speaker. In Sweden, the NS model differs 

vastly as NS input differs in accent between General American in most TV shows and 

British English in many school resources. Certainly, there are other NS accents that L2 

learners encounter, but in Sweden these two are generally deemed to be the most 

influential2. Of course, there is also a considerable input from the English teacher in 

school who might have a very Swedish accent, which is yet another model to be 

influenced from. Major (2001, p. 55) presents four different possibilities for the L2 

learner when learning a new phonology:  

2. 

a. target = NS target, production = NS production,  

b. target = NS target, production ≠ NS production,  

c. target ≠ NS target, production ≠ NS production,  

d. target ≠ NS target, production = NS production.  

 

The latter can be assumed to be quite unusual, based on the research presented here. 
 

                                                
 
1 There is, of course, the possibility of speech impediments, but this is not taken into account here. 

2 In the world today, it is no longer realistic that students only encounter English spoken by NSs. 
However, it is deemed that it is still a NS model that these students will have encountered the most 
thus far. 
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To the author’s knowledge, there have not been many studies on acquisition of English 

speech sounds by L1 speakers of Swedish. Two small-scale studies were recently 

presented (Reinholdsson 2014, Jevring 2015), which both investigated the production of 

English consonantal sounds by adolescent and young learners. Reinholdsson (2014) 

mentions that Norell (1991) did a study on Swedish upper secondary school teachers 

and university teachers, and she could conclude that some of the most common 

mispronunciations were / j / being pronounced as [dʒ], / dʒ / as [j], / z / as [s], and / ʒ / 

as [ʃ]. Previous research by McAllister (2007) and Jevring (2015) has also shown that 

Swedes do not tend to be very successful in / z / production. Reinholdsson’s (2014) 

study was focused on sounds in initial position, and he could confirm that the 

aforementioned sounds are, indeed, some of the sounds that are the most difficult for 

Swedes to produce. He could furthermore conclude that [ʃ] was used instead of / tʃ /. 
This finding is in accordance with results from my own study on ten-year-olds (Jevring, 

2015), where the participants also seemed to be unaware of a difference between / tʃ / 

and / ʃ / in initial position. 

In this study, the participants are Swedish adolescent learners who all started 

learning English around the age of 7. In 2000, Guion et al did a study to investigate 

whether the SLM (e.g. Flege, 1995) framework could be extended to include relatively 

inexperienced learners. The experiments from that study included Japanese learners 

with differing experience of English identifying Japanese and English consonants. Even 

though that study suggests that the SLM framework needs revision before it can include 

inexperienced learners, I believe that the SLM still provides a justifiable standing 

ground for this project as other research has shown that it could be used to describe 

young learners’ second language phonology acquisition (Jevring, 2015).  

As the learners in the present study have learnt English in a formal environment 

with a teacher that is not necessarily a native speaker, their NS input is more limited 

than conventional second-language learning (as opposed to foreign-language), which 

usually takes place in a country where the language is spoken. Foreign language 

acquisition is sometimes said to be an “impoverished context for second language 

learning” (Best & Taylor, 2007, p. 11) as the classroom is often the only place the 

learners encounter the language. However, as English is present everywhere in Swedish 

society today it can be said to not be a foreign language or a second language, but 
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something in between the two (Parkvall, 2009). English is often used in commercials on 

the TV and radio, the vast majority of English speaking TV shows and films are 

subtitled and not dubbed, and social media and has a large presence in daily life. 

Furthermore, social media, along with other extramural English, has been found to 

positively affect listening abilities and oral proficiency in English for Swedish school 

children (Nakaggwe, 2013, Sundkvist, 2009, Sylvén & Sundkvist, 2012). Therefore, 

while it is impossible to say that a person learning English in Sweden gets the same 

amount of NS input as a person learning English in e.g. the UK, it is safe to presume 

that everyday encounters with English spoken by a native speaker are the norm in 

Sweden. These learners cannot be expected to follow exactly the same development as 

an L2 learner in an English speaking country, and the models presented above are 

mainly used to describe adult and experienced learners’ phonological attainment, but I 

believe that they are nonetheless very relevant as NS input can be deemed to be 

relatively high for these learners.  

This section has been a brief overview of the literature relevant for this study. 

While some studies have found that production precedes perception, more studies have 

found that perception must precede production. Furthermore, in this section research on 

Swedish L2 learners of English, which found that extramural English affects 

proficiency was presented. Two models are relevant for this study, the SLM and the 

OPM. Flege’s SLM (1995) claims that dissimilar sounds will be easier to perceive and 

therefore easier to produce than similar sounds will be. Major’s OPM (2001) 

hypothesises that similar phenomena will be acquired at a slower rate than dissimilar 

phenomena, and also that marked phenomena will he acquired at a slower rate than 

unmarked phenomena. The findings presented in this brief section serve as the basis for 

this study. 

 

2 Methodology 

2.1  Procedure 

2.1.1 Pilot study 

A pilot study was conducted in order to decide which sounds to focus on. Four students 

who later participated in the actual study first took part in the pilot study. The pilot 

study consisted of a questionnaire with nine questions regarding the students’ 

knowledge about English and Swedish sounds and their differences, as well as the 
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students’ experience and goals with regards to pronunciation and accent. It also 

included the students reading a word list and a text containing the consonantal sounds 

/z, ð, θ, dʒ, ʒ/ and / tʃ /. They were chosen because they are consonantal sounds that do 

not exist in Swedish phonology. The sounds could all be found in initial, medial, and 

final position, except for / ʒ /, which does not exist in initial position in native English 

words. The students were recorded in a quiet environment using the internal 

microphone in an iPhone 5S when reading the words and the text from an iPad mini. 

Each word was displayed individually and the subjects decided when to see the next 

word by tapping the screen. This was done to avoid them rushing through the word list. 

They were not given the Swedish translation of the words as the words were deemed to 

be at a level equivalent to the students’ vocabulary and knowledge.  

To delimit the study, not all of the above-mentioned consonantal sounds could be 

included. The sounds were chosen from the pilot study using the following criteria: 

 

• At least two out of the four pilot study participants had to mispronounce the 

sound in at least two environments in both word list and text passage. 

• Any counterpart sound differing only in voicing to a target that was 

mispronounced should also be included. 

 

The recordings were roughly analysed in the freeware Wavesurfer, available from The 

Royal Institute of Technology (KTH), with attention to segment length, voice bars, high 

frequency random noise, and gaps followed by bursts of noise. 

Based on the results, / ʒ /, / dʒ / and / tʃ / were chosen. / ʒ / is the most interesting, 

as none of the participants could pronounce it in a native-like manner. / ʒ / is not a very 

frequent sound in English and the participants might not have encountered it that much, 

but it would nonetheless be interesting to include in this study based on its closeness to 

Swedish / ɕ /. / dʒ / and / tʃ / are the only affricates in English (Roach, 2000), differing 

only in voicing. / tʃ / was pronounced more successfully than its voiced counterpart, but 

the inconsistent pronunciation pattern by the participants of / dʒ / made it interesting for 

this study, as well.  
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2.2  Participants 
The participants in this study are 17 15-16-year-old pupils in Swedish compulsory 

school who started learning English around the age of 7. The school is situated north of 

Stockholm and was chosen for convenience and practical reasons. As they are minors, 

their guardians or parents gave informed consent to be part of the study. They were 

informed that the study was regarding perception and production of English sounds, but 

what sounds was never revealed. No one reported a history of hearing or speech 

disorders.  

 
2.3 Study 
The actual study was conducted two weeks after the pilot study, during school hours 

during three consecutive days. The stimuli were changed in the actual study, so no 

influence from the pilot study was expected in the actual study. The questionnaire was 

adapted slightly after the pilot study. The students were given all instructions in 

Swedish, to make sure there were no misunderstandings. The questionnaire was also in 

Swedish and they could write their answers in Swedish. The questionnaire has been 

translated into English and can be found in Appendix B.  

After having completed the questionnaire, the participants were recorded with a 

Roland R-09HR at a 48000 Hz sampling rate reading a word list, a text passage, and 

were then asked to tell me the story of Little Red Riding Hood for approximately one 

minute. Lastly, they did an identification task. The identification task was put last to 

avoid spelling conventions and pronunciation of the sounds in the identification task 

from influencing the participants when reading. The methodology was inspired by 

MacKay, Meador & Flege (2001) when they investigated Phonological Short-Term 

Memory. In that study, the sound investigated was put in different positions in a word to 

make up a nonword. This method was adapted to fit this study. The recordings from the 

word list, text passage and story telling were later analysed in a spectrogram using the 

freeware Wavesurfer, available from the Royal Institute of Technology website (KTH), 

in order to compare pronunciation with a native speaker who is deemed to be 

representative for what the learners have been exposed to. This native speaker is the 

same native speaker used for the identification task. The recordings were checked for 

the following cues, using Ladefoged & Johnson (2011) and the native speaker as 

guides: 
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• / dʒ / : voice bar, silence followed by random noise indicating the formants of the 

surrounding vowels. 

• / tʃ /: lack of voice bar, a gap in the pattern followed by high-frequency random noise. 

• / ʒ / : random noise in high frequencies, voice bar. 

 
The word list and text passage were put together and written by the author to make sure 

all relevant sounds were included (Hjøllum & Nees 2012). The word list included three 

words with the target sounds in the target environments. This was so that the 

participants would have more chances to produce the target sound. The words were 

looked up in Longman’s pronunciation dictionary (2008) to ensure that the target 

sounds are what native speakers use the most. The words were chosen carefully to avoid 

as much interference as possible from Swedish. The words with / ʒ / in final position are 

all loan words from French, but they were chosen because of their presence in films and 

tv-shows3 as much as possible, which makes the chance higher that the participants 

have heard them. The use of three different elicitation processes could provide an idea 

to how the participants perform in connected, spontaneous speech compared to an 

artificial setting. The word list was in alphabetical order to avoid clues to the target 

sound and environment as much as possible. The subjects were told to guess if they 

were unsure and they were not given any time to prepare. Just like in the pilot study, the 

subjects read the words and the text from an iPad mini and could continue with the next 

word by tapping the screen when they were ready. They were not given any time to 

prepare, but the Swedish translation was presented on the screen as well. The words can 

be found in table 2 in section 2.3.1.  

In the identification task, the subjects listened to a male adult native speaker of 

English from Sussex read a word list containing 9 pseudo-words with / dʒ, tʃ / and / ʒ / 

and in initial, medial and final position, in the context of /_ɑdo/ and / hodɑ_/, as 

suggested by MacKay, Meador & Flege (2001). In medial position the context was 

/ɑ_ɑ/. As the sound investigated is found before and after an / ɑ / in initial and final 

                                                
 
3 corsage is often used in American high school films when talking about flowers to give to girls for prom and 
entourage is the name of a popular American tv-show that the students might have seen.  
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position in the study by MacKay, Meador & Flege (2001), the author decided it would 

be fitting to maintain that environment. / ʒ / does not exist in initial position in any 

proper English words. The students might not have heard it in that position as much but 

it is nonetheless interesting to see if they can discern it. Table 1 in section 2.3.1 presents 

the phonetic representation of the words.  

The students were given five alternatives when answering: one correct, three foils, 

and an open option to write down a Swedish or English word with what they judged to 

be the same spelling and indicate which letters represented the sound. The use of one 

correct option and four foils was done by MacKay, Meador & Flege (2001) and the 

open option was inspired by Strange and Shafer (2008), who point at the problematic 

nature of new orthographic systems. As we know, the English spelling system is not 

very transparent, with letter combinations resulting in many different sounds. English 

has a deep orthography, which means that children learn how to read more slowly than 

children speaking a language with a shallow orthography, such as e.g. Finnish 

(Goswami, 2005). For this reason, the author thought it would be beneficial to let the 

participants have the option to write down their own spelling option. Keywords were 

also given for each sound to minimise the risk of misunderstanding. The foils were 

sounds that often replace the target sound in Swedish and ambiguous spelling was 

avoided as much as possible. Before the test started, I read the alternatives and each key 

word so that the participants would know what they were listening for. Each nonword 

was repeated three times to minimise the role of chance in answering correctly. For 

example, for / dʒ / the options were Ge- as in George (correct alternative), sh- as in 

shoe, ch- as in watch (foils), and an open option. 

 

2.3.1 Stimuli 

Table 1. Nonwords used in the identification task for the sounds / dʒ, tʃ / and / ʒ /.  
 Initial 

position 

/ _ɑdo / 

Medial 
position 

/ ɑ_ɑ  /  

Final 
position 

/  hodɑ_ /   

/  dʒ  /  dʒɑdo ɑdʒɑ hodɑdʒ 
/  tʃ  / tʃɑdo ɑtʃɑ hodɑtʃ 
/  ʒ  /  ʒɑdo ɑʒɑ hodɑʒ 
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Table 2. Word list containing the sounds / dʒ, tʃ / and / ʒ / in initial, medial, and final position. The 

asterisk * indicates lack of words with the sound in that environment. 

 Initial 
position 

Medial 
position 

Final position 

/  dʒ  /  jump 
joy 
jeer  

ajar 
eject 
imagine  

huge 
age 
cage  

/  tʃ  / chump 
choice 
cheer  

preacher 
bleachers 
munchies  

peach 
attach 
detach  

/  ʒ  /  * 
* 
*  

measure 
Asia 
visual  

corsage 
entourage 
mirage  

 

The text passage was written by the author and is presented here. 

“Do you want to go to the zoo for your birthday, Jennie?” her mother asked. Jennie looked at 

her brother George. The children were thrilled and shouted, “YES!” They started climbing on 

chairs and reaching for their book about animals from the bookcase. They asked their father if 

he was coming, too. “Of course!” he said, “you think I’d stay home and miss the giraffes and 

cheetahs and all the other creatures?” When they had made their lunches, the whole family 

walked to the garage and cheerfully jumped in to the large car with beige leather seats. “How 

about if you put your seat belts on?”, their father suggested, but they knew that it was an order 

in disguise. The children joyfully said “With pleasure!”, and off they went.  

The results from the three production procedures, the identification task, and the 

questionnaire were then compared. The ratio of the number of perception errors to one 

production error was calculated. Not all students used words containing the target 

phonemes in the Free Speech; therefore only production errors from the Word List and 

Text Passage were taken into account when calculating the ratio.  

 
2.4  Limitations 
As mentioned earlier, it would have been beneficial to use something other than English 

spelling conventions, as we cannot know how spelling affects the participants’ reading, 

pronunciation, and interpretation of the sounds in the identification task, in this specific 

case. If the students are not acquainted with these spelling conventions, it is difficult to 

know whether they know what representation to choose even if they can distinguish the 

target sound. The hope was that the open option to write down a word containing the 
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same sound would help to avoid any ambiguity in the answers in case they did not know 

the conventional spelling. There is also the possibility that some students did not 

understand the identification task, or that they forgot which keywords represented each 

sound, but this is not deemed likely as instructions were clear and sounds and keywords 

were explicitly described. One also has to take into account the possibility of 

interference from previous elicitation processes. However, I believe that the order in 

which the tasks were put was the best for this study. Furthermore, if the participants 

were affected by previous tasks in a positive way, then it just proves that they can 

pronounce the target sound. It would also have been interesting to include more sounds, 

but that is beyond the scope of this study. Additionally, it would have been beneficial 

had an NS done the identification task as well. Finally, the sample size of 17 students is 

too small to allow statistical analysis or generalisations. Therefore, the analyses are only 

suggestive.  

 
3 Results 

3.1 Perception 

3.1.1 Identification task 

The results from the identification task were calculated by subtracting the incorrect 

answers from the correct answers. The scores were then halved for clarity since the 

process results in large numbers. Comparing the pairs / ʃ / - / tʃ / and / ʒ / - / dʒ / gives 

us information about affrication, and comparing / ʃ / - / ʒ / and / tʃ / - / dʒ / gives us 

information about voicing. A high score indicates good distinction and a low score a 

poor distinction. A score of 0 means that there is no distinction between the two sounds 

investigated. There were three instances of each sound in initial, medial, and final 

position, resulting in 36 nonwords in total, which means that identifying the sounds in a 

pair correctly would result in a score of 18 due to the fact that each sound is counted 

twice. For example, S5 had 8 correct and 10 incorrect instances when identifying 

affrication in the voiceless pair, resulting in a score of -2, which then was halved to -1. 

His score for the voicing between fricatives was 9 correct and 9 incorrect, resulting in a 

score of 0, etc. Table 3 shows all participants results ordered from the lowest total score 

to the highest total score.  
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Table 3. Score of distinction of affrication and voicing in the identification task. Right answers minus 
wrong answers.  

Subjects’ 
phone 
identifications 

Voiceless 
Affrication 

ʃ - tʃ 

Voicing 
Fricatives 

ʃ  - ʒ 

Voicing 
Affricates      

tʃ - dʒ 

Voiced 
Affrication 

ʒ - dʒ 

Total  

(max = 36) 

S5 -1 0 4 6 9 

S9 0 2 1 6 9 

S12 1 2 4 6 13 

S15 3 5 1 5 14 

S7 5 1 1 7 14 

S10 4 -1 5 9 17 

S1 6 5 4 2 17 

S16 4 3 6 5 18 

S6 2 3 6 7 18 

S17 5 5 5 4 19 

S4 6 2 4 7 19 

S8 2 4 5 8 19 

S13 6 3 3 8 20 

S3 6 2 6 6 20 

S2 5 6 5 6 22 

S11 4 3 9 7 23 

S14 8 5 6 8 27 

Mean 3,9 3 4,4 6,3 -- 

 
As table 3 shows, the distinction with the lowest score (i.e. the most difficult to 

distinguish for these students) is / ʃ / - / ʒ /. The best score was obtained for / ʒ / -        

/ dʒ /, followed by / tʃ / - / dʒ / and / ʃ / - / tʃ /, scarcely one point better than / ʃ / - / ʒ /. 

In other words, the students often indicated that they heard / ʃ / when the stimulus was    

/ tʃ / or / ʒ /, which could possibly be due to / ʃ /’s proximity to Swedish / ɕ / with 

regards to the former being a voiceless palatoalveolar sibilant and the latter being a 

voiceless alveolopalatal sibilant.  Therefore, the students are used to hearing that phone 

and might confuse it with the English phones.  
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Distinction of the phones was best in initial position, followed by medial position and 

lastly final position, which is shown in figure 1. Voicing was perceived better in initial 

position than in medial and final position, where affrication was perceived better. The 

feature that the students were best at distinguishing overall was affrication. This is in 

correspondence with the SLM in that the most exotic feature of the two for NSs of 

Swedish is the feature they perceive the best.  

 

 

Figure 1. Distinctions in the different positions for all students. The two bars on the left in each group 
indicate distinction of affrication and the two bars on the right indicate distinction of voicing. 

According to the SLM, perception precedes production and we could therefore expect to 

see that distinction of these features should be better than the production, or at least at a 

similar level for phones pronounced in a native way. In other words, in initial position 

we can expect [tʃ] to be pronounced as [ʃ] the most often, we can expect the two 

affricates to be pronounced like each other in final position, and that [ʒ] will be 

devoiced in final and medial position4. All these predictions are supported by the SLM 

in that the more a learner perceives the dissimilarities between an L1 and an L2 sound, 

for which the chances are higher the further away the two sounds are from each other, 

the likelier it is that a phonetic category will be established. This, in turn, means that the 

possibility to produce the new sound is created, as long as one possesses the motor 

skills to do so. The positions that were perceived the most correctly were final position 

and medial position for affrication and initial position for voicing. We can therefore 

                                                
 
4 Initial position was considerably better perceived than both final and medial position, but production of [ʒ] in 
initial position was not tested.  
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expect to see devoicing of [dʒ] in final position, devoicing or affrication of [ʒ] in final 

position and better pronunciation for [tʃ] in final position than for both other sounds. 

This is not only predicted by the SLM but also by the Similarity Corollary and 

Markedness Corollary of the OPM. 

 

3.2  Production 

3.2.1 Word list 

The word list contained 24 words with / ʒ /, / dʒ / and / tʃ / in initial, medial, and final 

position5. The total amount of actual pronunciations by all informants for each sound in 

each position is 516. We find the results in table 5, indicating the word, target sound, 

and actual pronunciation. This essay does not discuss the value of having a native 

accent. It does not either claim that having a native accent is the only correct way of 

speaking. However, for lack of a better word, the term correct or authentic will be used 

when describing the target phones, which are native like (specific cues for the phones 

are described in section 2.3). Any phones pronounced differently will be labelled as 

mispronunciations or incorrect, even though I put no value in what kind of accent is 

acceptable.  

As is clarified in figure 2, the least successfully pronounced sound was / ʒ /, both 

in medial and final position. Only one student, S1, pronounced it correctly in two of the 

words (measure and visual), whereas the other students who could pronounce it in a 

native like way, only did so once (S6, S8, S10, S14, S16 and S17). All of these students, 

apart from S14, had their successful attempts in medial position but not in final position, 

which is probably due to influence from surrounding vowels and possibly due to the 

higher frequency of / ʒ / in word-medial position in English words that have not been 

influenced or borrowed form another language. It could also be the case that the NS 

model they are following does not use / ʒ / in final position for all words as the 

realisations can differ between / ʒ / and / dʒ / in final position, which of course is 

                                                
 
5 Only medial and final position for / ʒ / as no proper English words have it in initial position.  

6 17 students, 3 words per position.  
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slightly problematic. However, due to the relative infrequency of these words, I believe 

that it is the spelling and closeness to other words that end in / dʒ / (such as marriage, 

carriage, age, page, language, message, etc.) that could be affecting these students’ 

pronunciation. Despite that, these findings support the SLM and the OPM in that similar 

phenomena, such as / ʒ /, are harder to learn and are often affected by L1 transfer, 

which is especially true for / ʒ / in medial position.  

 

 
Figure 2. Number of correctly pronounced phones in the word list per sound and position.  

 

It was expected that / tʃ / in initial position, / dʒ / in final position and / ʒ / in both 

medial and final position, were going to be realised differing in voicing or affrication 

compared to the NS target. Looking at table 4 and 5, we see that this is true.  

 

Table 4. Target phonemes and their realisations in the word list. 

  Initial Medial Final 

[ tʃ ] for / dʒ / 0 0 21 

[ ʒ ] for / dʒ / 0 1 0 

[ j ] for/ dʒ /  14 9 0 

[ ʃ ] for / dʒ / 0 0 0 

[ tʃ ] for / ʒ / -- 0 29 

[ dʒ ] for / ʒ / -- 0 12 

[ ʃ ] for / ʒ / -- 42 8 

[ dʒ ] for / tʃ / 0 0 0 
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[ ʃ ]  for / tʃ / 25 18 2 

[ ʒ ] for / tʃ / 0 0 0 

Other 0 3 3 

 

We can see a large difference in final / tʃ / and final / dʒ /, with only four 

mispronunciations for the former but 21 for the latter. A universal factor is probably 

playing a part here as final unvoiced obstruents tend to be acquired before voiced 

obstruents as they are more common in the world’s languages and therefore less marked 

(Major, 2001), which would support the OPM’s claim that universals affect the 

interlanguage more than L1 and L2. / dʒ / was pronounced successfully the most in 

medial position, which could be due to the influence of the surrounding vowels. 

Looking at / dʒ /, we can see that it was realised as three different sounds;  [tʃ], [j] 

and [ʒ], even though the latter only occurred once. When realised as [tʃ], only voicing is 

lacking, by [ʒ] it is only affrication, but [j] is very different, compared to the previous 

two. This sound was used mainly in initial position, and these words were spelled with a 

<j>, which could be the reason for the use of / j / as that is a common grapheme-

phoneme relationship in Swedish.  

/ ʒ / was the least successfully pronounced sound, being realised exclusively as its 

unvoiced counterpart in medial position, and its realisation differing between [tʃ], [dʒ] 

and [ʃ] in final position. / ʒ / was devoiced more often than it was affricated, especially 

in medial position. This, again, could be due to universal factors. Many native speakers 

of English have anglicised many French loan words that originally had / ʒ / in final 

position, such as garage, and pronounce them with final [dʒ]. Therefore, where Swedes 

might hear / ʃ / English speakers hear / dʒ /. Unfortunately, there is not space to go 

deeper into this here. 

Lastly, / tʃ / was only realised as [ʃ], apart from twice where it was pronounced [k] 

instead. Here, the problem is not voicing, but affrication. The mismatch occurred 

mainly in initial position and only twice in final position, as was expected, despite the 

spelling being the same; <ch>. There could be some interference from Swedish 
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phonology here, as well, as there are some words with <ch> spelling in initial position 

and pronounced with a fricative. However, it is not always pronounced with a / ʃ / or 

with a / ɕ / but also with a / ɧ / in Swedish. Therefore, it cannot be only due to 

interference from the L1 but also to a difficulty in affrication in initial position. This, in 

turn, could be due to the students not being able to distinguish affrication, which we saw 

was the case in figure 1. 
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Table 5. Students’ production in the word list, ordered from least to most successful pronunciation. IPA symbol indicate their pronunciation. Empty cells indicate on-target 
pronunciation. Cells are marked with “-“ if a word was not pronounced. Students are ordered from least successful to most successful. 
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3.2.2 Text passage 
The text passage was written by the author, as was mentioned in section 2.3.1. All 

relevant sounds for this study are present in the text. Unfortunately, there are no 

instances of / tʃ / in final position from this elicitation process. This gap in data is due to 

an editing mistake. There are, however, other instances in the word list and free speech 

thus I do not believe that this mistake will skew the results. Since this sound in this 

position was the most successfully pronounced sound in the word list, one could assume 

that it would be pronounced in a native-like way here, too. 

  

Table 6. Words containing the target sound in the text passage.  

  Initial 
position 

Medial 
position 

Final 
position 

Jennie suggested George 
George  garage7 /  dʒ  /  
giraffes  large 

  jumped   
children reaching -- 
chairs creatures -- /  tʃ  / 
cheetahs lunches -- 

  cheerfully   
*" pleasure garage /  ʒ  /  
*"  beige 

 
The words containing the target phonemes can be found in table 6, above. The results 

from the text passage can be found in table 7, below. The subjects have been put in an 

order ranging from the largest error number to the lowest error number. 

                                                
 
7 garage can be pronounced with both / ʒ / and  / dʒ / and both pronunciations were judged as native-like. 
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Table 7. Students’ pronunciation of words in the text passage. Empty cells indicate on-target production and IPA symbol indicates actual production. Order from least 
successful to most successful. 
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As not all sounds appear the same amount of times, an average of the number of 

mispronunciations that appear more than once has been calculated. For example, the 

results for beige and garage have been divided by two, and reaching, creatures and 

lunches have been divided by three, and so on. A summary of the target phonemes and 

actual pronunciation can be fund in table 8, below.  

As we can see in table 7, above, the least successfully pronounced phoneme was     

/ ʒ / in pleasure, where only S1 pronounced it in a native-like way. Unlike the fact that / 

ʒ / has turned into / dʒ / for many NSs in final position, the fricative stays a voiced 

fricative in intervocalic position for most words8. The same phoneme in final position 

was not pronounced in a native-like way more than a handful of times. The phoneme 

that the students pronounced correctly the most was medial / dʒ /, closely followed by 

medial / tʃ /. The latter was mainly mispronounced in the word lunches, which could be 

due to word-level interference from the students’ L1, as the same word exists in 

Swedish and is pronounced with a fricative. Both / dʒ / and   / tʃ / were mostly replaced 

with glides or fricatives. The reason for this could be influence from L1 spelling 

conventions in e.g. jumped and Jennie as <j> is pronounced  / j / in Swedish in words 

(such as jo and jama), along with spelling conventions in cheetahs and children as some 

Swedish words (such as choklad and chock) are pronounced with a fricative.  

 

Figure 3. Number of students correctly pronouncing the sounds in the text passage. Max = 17. 

                                                
 
8 Asia can be pronounced with both / ʃ / and / ʒ /, but the majority of American and British speakers use / ʒ /. 
All other words with / ʒ / in medial position in this study are always pronounced with / ʒ / and are never 
devoiced or affricated (Wells, 2008). 
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Table 8. Target phonemes and the phones that were used instead of them in the text passage. 

  Initial 
position 

Medial 
position 

Final 
position 

[ tʃ ] for / dʒ / 1 0 10 
[ ʒ ] for / dʒ / 0 0 0 
[ j ] for/ dʒ /  8 9 0 

[ ʃ ] for / dʒ / 0 0 1 
[ tʃ ] for / ʒ / -- 0 6 
[ dʒ ] for / ʒ / -- 0 0 
[ ʃ ] for / ʒ / -- 7 11 
[ dʒ ] for / tʃ / 1 0 -- 
[ ʃ ] for / tʃ / 8 4 -- 
[ ʒ ] for / tʃ / 0 0 -- 
Other 1 2 0 
 

The results from the word list and the text passage differ slightly compared to what we 

could expect from the identification task. As was mentioned previously, based on the 

results from the identification task, we can expect [tʃ] to be pronounced as [ʃ] the most 

often in initial position, the two affricates to be pronounced like each other in final 

position, and that [ʒ] will be devoiced in final and medial position. Table 9 shows us 

that / ʒ / is often realised as [ʃ] in final and medial position, which is the same in the 

word list. Different to in the word list, the voiced fricative is never realised as [dʒ], but 

it is realised as the voiceless affricate a few times. The production of / tʃ / in the two 

production tasks is quite similar in that it is most often realised as [ʃ] in initial position. 

/ dʒ / is often devoiced in final position, just as we saw in the word list, but it seems to 

be affected more by orthography in medial and initial position. Thus, production in the 

two tasks are similar for / tʃ / and / dʒ / but slightly different for / ʒ /. Nonetheless, 

these results support the SLM and the OPM as the marked phoneme / dʒ / is often 

devoiced in final position and the similar sound / ʒ / is affected by L1 transfer. Since 

orthography seems to be affecting / dʒ / in initial and medial position it is 
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mispronounced to a larger extent than / ʒ /, but this is not within the framework of the 

OPM or the SLM.  

3.3  Free speech 
The students were asked to tell the story of Little Red Riding hood as it is quite well 

known. Furthermore, it would give all participants the same starting point. The students 

talked for one to two minutes each, giving versions of varying detail of the tale. Not all 

students used words containing the target sounds. In table 9 we can see the words 

containing the target sounds and the students’ realisations of the sound.  

 

Table 9. Words used containing target sounds and their realisation in the third elicitation process. 

 / ʃ / / tʃ / / dʒ / / ʒ / 
S1 versions [ʃ]       
S2  much [tʃ], much [tʃ]   

S3  child [ʃ] 

Germany [j] 
jam [j] 
beverages [dʒ]   

S4    
usually [ʃ] 
usually [ʃ] 

S5 no tokens    
S6  actually [kʃ]   
S7 no tokens    
S8 no tokens    
S9 no tokens    
S10 no tokens    
S11 no tokens    
S12 no tokens    
S13 no tokens    
S14  chopped [tʃ] much [tʃ]  
S15 no tokens    
S16 no tokens    
S17     jumped [dʒ]   
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The hope was that reading issues would be minimised when the students were allowed 

to speak spontaneously and not be bound to a text. However, as has been proved here, 

the risk when doing that is that you do not get many instances of the target phonemes. 

What we do see is that production is similar for the students who did use words with the 

target phoneme, which suggests that while reading may have affected their acquisition 

of new sounds, these sounds are now automated and indirectly still affected by reading.  

 

3.4  Questionnaire 
The participants were asked to fill in a questionnaire with questions regarding their 

contact with English and English speaking people and their knowledge about the 

different sounds in English compared to Swedish. This was done so that some 

background knowledge about the participants could be obtained and so that I could see 

whether any individual factors seem to affect their perception and production. There is 

not enough space to go into detail for each student, but some interesting points will be 

presented in the next section, where six students results will be analysed deeper. Table 

10 presents the students’ answers to “Write down English sounds that do not exist in 

Swedish. Give examples of words containing these sounds and circle the letters 

representing the sound”, which gives an indication to their awareness of the English 

sound system. 

 
Table 10. The participants’ answers to question 2 in the questionnaire; “Write down English sounds that 
do not exist in Swedish. Give examples of words containing these sounds and circle the letters 
representing the sound.” 

 

 Orthography Vowels / ð / and / θ / Other consonants 

S1 

<y> sounds 
like Swedish 
<j> like in 
yes  

<ee> sounds 
like Swedish 
<i> like in 
between, 
<a> sounds 
like Swedish 
<e> like in 
air 

<th> sounds 
like Swedish 
<d> like in 
think 

 

S2 
<ti> in 
emotion, 
<gn> in sign 

 " <ch> in choose 

S3    <ge> in mirage, <ge> in courage 
S4  " "  
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S5 

" " <sh> in shadow 

S6 

 

" " "

S7 " "  <sh> in shadow 

S8 " <y> in why " <h> in happy, <z> in zoc 

S9 <sh> in bush " <th> in the" <qu> in quit 

S10 " <ui> in quit " "

S11 <sh> in bush 
and brush 

" <th> in the "

S12 

"All letters in 
English are 
pronounced 
differently in 
Swedish" 

" " "

S13 

"  <th> in the <w> in window"

S14 
<th> and 
<ght> in 
thought 

<ie> in 
friend 

<th> in the <y> in you"

S15 
"  " "

S16 " <i> in I <th> in the "
S17 " " <th> in that <su> in pleasure 

 

This table presents the students’ awareness of English spelling and English phonology. 

We can see that it was either a difficult question to answer and/or they are not aware of 

some new sounds. Some students will be analysed individually in section 4.1, and these 

results will be discussed further there.  

 

3.5  The Speech Learning Model and the Ontogeny Phylogeny 
Model 

In this section I will present the results from a Speech Learning Model (Flege, 1995) 

and an Ontogeny Phylogeny Model (Major, 2001) perspective. We saw in section 3.1 

and 3.2 that there were differences between perception and production and which 

positions were easier to perceive and which positions were easier to produce. Perception 
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was the best in initial position, followed by medial position and lastly final position and 

it was affrication that was overall perceived the best. The SLM hypothesises that new 

phonetic phenomena will be easier to distinguish the further away they are from the 

closest L1 sound. In this study, / ʒ / is closer to the Swedish phoneme / ɕ / than  / tʃ / 

and / dʒ / are. Therefore, it is hypothesised to be more difficult to perceive the 

difference between / ʒ / and / ʃ / for NSs of Swedish since English / ʃ / is very similar to 

Swedish / ɕ /. The identification task confirmed that this was the case in medial and 

final position. In initial position, the students were better at distinguishing voicing than 

affrication, but more so between the affricates than between the fricatives. This is 

indicative for that it is easier to distinguish features between exotic sounds than between 

similar sounds. This also supports the SLM’s hypothesis that exotic sounds are easier to 

perceive than similar sounds. Furthermore, these findings support the Similarity 

Corollary of the OPM as well, since L1 transfer is a larger affecting factor on similar 

phenomena than universals and the L2.  

In final position, affrication was both easier to perceive and easier to produce than 

the fricative. This supports the OPM and the SLM in that exotic sounds are easier to 

form a category for since the perceived phonetic dissimilarity is probably greater the 

more exotic the sounds are. The Markedness Corollary of the OPM states that 

universals will affect a learner’s interlanguage more than L1 transfer will for marked 

phenomena. This is also supported since / dʒ / is marked because of its universal 

infrequency and the fact that its voiced. It is a universal tendency for voiced final 

obstruents to be acquired later than voiceless final obstruents, and this is confirmed in 

this study. In the text passage / tʃ / was pronounced correctly more times than / dʒ /, 

which was very often devoiced, especially in final position. In the word list / dʒ / was 

pronounced authentically slightly more often than its voiceless counterpart, but only by 

two words. From an OPM perspective, the most interesting position is final position, 

and we see that / dʒ / was mispronounced 21 times compared to 4 times for / tʃ /. Thus, 

even though the total number of mispronunciation irrespective of position is higher for  

/ tʃ / than for / dʒ / in the word list, the Markedness Corollary is still supported.  
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The next section will focus on six students’ results in the perception and production 

tasks and how they relate to what we know about their individual factors such as 

motivation and exposure.  

 

4 Analysis 

Six students’ results were chosen for deeper analysis based on their distinctive scores in 

the identification task. The ratio of production error to perception error was also taken 

into account. S14 and S11 were chosen because of their high scores in the identification 

task. They were also interesting because of their ratios; S14 had a high ratio and S11 

had a more even ratio. S12 was chosen for her high error count in the identification task 

and her high number of errors. S5 had the highest error count in the identification task, 

and his ratio was very low. S3 was chosen because he indicated the importance of 

having a native-like accent, and S8 was chosen because of his ratio. Firstly, table 11 

will present these students’ scores. The students’ questionnaires will then be discussed 

briefly and their motivation and exposure will be discussed. All students’ results can be 

found in Appendix A.  

 
Table 11. Scores and results from the identification task, production task, and questionnaire for S5, S8, 
S11, S12, S3 and S14. 

  S5 S8 S11 S12 S3 S14 
Position most 
accurate in perception Initial Initial 

Initial & 
Final Initial Initial 

Initial & 
Medial 

Position most 
accurate in production Initial Medial Final 

Medial & 
final Medial Medial 

Feature most 
accurately perceived Affric. Affric. Voicing Affric. Affric. Affric. 

Phone most 
accurately produced /dʒ/ /dʒ/ /dʒ/ /dʒ/ /tʃ/  

/dʒ/ and 
/tʃ/  

Ratio production error 
per perception error 0,36 1,06 1,07 1,28 1,48 1,73 

L2 interaction, h/w9 3 3 3 2 2,5 3 

                                                
 
9 Hours/week 
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NS input, h/w 14 10 37 9 27 30 

Indication of new 
sounds* Initial /ʃ/ none Final /ʃ/ none 

Final /ʒ/ 
and /dʒ/ none 

Desire to have a 
native accent 4 3 4 2 5 4 

*Relevant for this study 

 

In table 11, we can see that phones in initial position were the easiest to distinguish 

between for all subjects. S11 had identical scores for initial and final position. S14 had 

identical scores for both initial and medial position in the identification task, and her 

production was the best in medial position. S14, S11, and S5 were the participants with 

the lowest error count in the production tasks, and even though their scores in the 

identification task differed significantly, they produced the best in the position in which 

they perceived the best. Overall for these students, phones in initial position where the 

easiest to perceive, but phones in medial position were easier to produce. The students 

who produced the best where they perceived the best, i.e. S14, S11 and S5, also 

produced better overall than the students whose perception differed from their 

production, i.e. S12, S3, S8. What this is due to is not possible to say, but it could be the 

hours of NS input. However, this would not explain why S3’s production was so low, at 

58% and 75% incorrect productions in the word list and text passage. Furthermore, S5’s 

NS input is quite low compared to S11 and S14.  

Affrication is the most exotic feature out of the two investigated in this study, and 

based on both the SLM and the OPM it is not surprising that affrication was 

distinguished more often than voicing. We can also see that both affricates were the 

most successfully pronounced, even though / dʒ / had a higher frequency of correct 

instances than / tʃ /.    / ʒ /, assessed as being the most similar sound of the three, was 

close to never pronounced correctly by any student.  

 

4.1  Individual analyses 
As mentioned in previous sections, it seems to be the general consensus in the field of 

SLA that the earlier one starts learning a language, the better the possibilities are for one 

to acquire its phonology to a native-like standard (e.g Flege, 1995, Best, 1995). Most 

studies also show that perception precedes production, but some studies claim that 
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production can inform perception (e.g. Linebaugh & Roche, 2015). Dörnyei (e.g. 1998, 

2005) claims that motivation is one of the factors that affect learners the most when 

learning a language. Motivation is not the focus of this study and has therefore not been 

investigated thoroughly, but will be briefly commented as well. It was mentioned in 

Llisterri (1995) that there is a higher social pressure to improve production than 

perception. I do not know if there is any social pressure to improve perception in 

Swedish schools, whereas pronunciation teaching is more present. This could explain 

why some students’ pronunciation is better than their perception.  

 

4.1.1 S5 

Most studies show that perception precedes production, but some studies claim that 

production can precede perception (e.g. Linebaugh & Roche, 2015). For this student, 

the latter seems to be true, since his production was considerably better than his 

perception. He only produced 0,36 production errors per perception error, which is very 

low. Despite the relatively low number of hours of NS input (14 hours/week) and 

reported use of English with native speakers (3 hours/week) his production is very 

good. This could be due to e.g. the quality of the input he gets and his desire to have a 

native accent, even though he did not indicate that he is aiming for a specific accent. He 

could also have a greater aptitude for pronunciation than some other learners, but none 

of this explains his low perception score. Table 12 presents his production and 

perception scores. 

 
Table 12. Summary of S5’s scores in the Identification task (max = 6 per distinction and position) and the 
relevant production tasks (number of correctly pronounced words, max = 3 per sound and position in WL, 
and correctly pronounced sounds/possible words in the text passage).  

S5 Identification task distinctions  Word list production Text passage production 
" Voicing Affrication       
" /ʃ/-/ʒ/ /tʃ/-/dʒ/ /ʒ/-/dʒ/ /ʃ/-/tʃ/ /dʒ/ /ʒ/ /tʃ/ /dʒ/ /ʒ/ /tʃ/ 

Initial 2 0 4 -2 3/3 -- 3/3 6/6 -- 4/5 
Medial -2 0 0 -2 3/3 0/3 1/3 1/1 0/1 3/3 

Final -4 -2 -4 -2 3/3 0/3 3/3 1/1-210 0/1-2 -- 
 

                                                
 
10 garage can have either /dʒ/ or /ʒ/, which is why it is counted twice.  
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It is interesting that he indicated / ʃ / as a new sound and that both voicing and 

affrication involving / ʃ / were the most poorly identified distinctions. Even though this 

sound was not the focus of the production tasks, he showed no difficulty in producing 

such a fricative. To sum up, his ratio of 0,36 production errors per perception error 

indicate that production precedes perception, a rather unusual case, although not 

unheard of. It also seems to be the case that the amount of reported use of the second 

language affects his production more than it does his perception.  

 

4.1.2 S8  

S8 had an even ratio of production errors per one perception error at 1,06, which is why 

he was chosen for individual analysis. Table 13 presents his production and perception 

scores. 

Table 13. Summary of S8’s scores in the Identification task (max = 6 per distinction and position) and the 
relevant production tasks (number of correctly pronounced words, max = 3 per sound and position in WL, 
and correctly pronounced sounds/possible words in the text passage).  

S8 Identification task distinctions   Word list production Text passage production 
 Voicing Affrication       
  /ʃ/-/ʒ/ /tʃ/-/dʒ/ /ʒ/-/dʒ/ /ʃ/-/tʃ/ /dʒ/ /ʒ/ /tʃ/ /dʒ/ /ʒ/ /tʃ/ 
Initial 4 6 4 0 3/3 / 0/3 4/6 / 3/5 
Medial 0 4 4 4 2/3 1/3 1/3 1/1 0/1 2/3 
Final 4 0 4 4 2/3 0/3 3/3 1/2-3 0/1-2 / 

 
S8 does not get that much exposure to English at only 13 hours per week for both input 

and interaction. He has fewer hours than S5, and he performs slightly more poorly, 

which could be an affecting factor in his phonological attainment. He also only rated his 

desire to have a native accent at 3, and as has been mentioned previously, 

comprehensible input, reported use of the second language and motivation are all potent 

influencing factors for language proficiency. It does not seem like he has either the 

motivation or the exposure of English to improve his pronunciation. He did indicate in 

the questionnaire that he does not care about having a native accent and that all that 

matters is that people understand him. As has been pointed out by e.g. Dörnyei (1998, 

2005), motivation can overtake aptitude, and therefore, it is possible that his production 

could be better than it is. It could be the case that S8 has an aptitude for pronunciation 

since the hardest sound to produce in this study, / ʒ /, was pronounced correctly, even if 
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it was only once. If he does have an aptitude for pronunciation, his motivation could be 

holding him back and it is possible that his pronunciation would improve if his 

motivation increased. 

 

4.1.3 S11 

S11 was chosen for individual analysis because of his even ratio at 1,07 production 

errors per one perception error, along with his high number of hours of NS input per 

week. Table 14 presents his production and perception scores. 

 
Table 14. Summary of S11’s scores in the Identification task (max = 6 per distinction and position) and 
the relevant production tasks (number of correctly pronounced words, max = 3 per sound and position in 
WL, and correctly pronounced sounds/possible words in the text passage).  

S11 Identification task distinctions Word list production Text passage production 
" Voicing Affrication       
"" /ʃ/-/ʒ/ /tʃ/-/dʒ/ /ʒ/-/dʒ/ /ʃ/-/tʃ/ /dʒ/ /ʒ/ /tʃ/ /dʒ/ /ʒ/ /tʃ/ 
Initial 6 6 2 2 3/3 -- 2/3 5/6 -- 2/5 
Medial -2 6 4 6 3/3 0/3 2/3 1/1 0/1 2/3 
Final 2 6 2 6 3/3 0/3 3/3 1/2-3 0/1-2 -- 

 
S11’s desire to have a native accent is at 4 out of 5, which indicates that his motivation 

is relatively high. Even though his ratio is at 1,07 and thus almost identical to S8 who 

had a ratio of 1,06, his perception and production are generally better. This is probably 

due to exposure as he reports around 37 hours of NS input per week, which is higher 

than the others. The main part of those hours is from YouTube, which could be anything 

from watching music videos to video game tutorials. It is thus possible that the amount 

of L2 use and his motivation are affecting both his perception and production. In 

summation, S11’s desire to have a native accent, along with his reported use of English 

all seem to be contributing factors to his phonological attainment.  

 

4.1.4 S12 

S12 was chosen because of her low score in both the identification task and the 

production tasks. She also reported low desire to have a native accent. Table 15 presents 

her production and perception scores. 
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Table 15. Summary of S12’s scores in the Identification task (max = 6 per distinction) and the relevant 
production tasks (number of correctly pronounced words, max = 3 per sound and position in WL, and 
correctly pronounced sounds/possible words in the text passage).  

S12 Identification task distinctions 
Word list 
production Text passage production 

" /ʒ/ - /ʃ/ /tʃ/ - /dʒ/ /ʒ/ - /dʒ/ /ʃ/ - /tʃ/ /dʒ/ /ʒ/ /tʃ/ /dʒ/  /ʒ/ /tʃ/ 
Initial 6 6 6 2 0 -- 0 0/5 -- 0/5 
Medial 0 2 6 0 1 0 0 1/1 0/1 2/3 
Final -2 0 0 0 2 0 1 1/2-3 0/1-2 -- 

 
S12 reported a low number of hours of L2 exposure at only 9 hours per week, which 

could be part of the reason for both her low scores in the perception and production 

tasks. She reported the lowest number out of all participants in desire to have a native 

accent at 2 and she could not say anything about the new sounds in English. These 

factors together suggest that not only is she not aware of new sounds, she is not 

interested either. As has been mentioned previously, low motivation can bring even the 

most talented student down, and it does not seem as though her low motivation has 

helped her, but quite possibly the other way around. Her ratio of production error per 

perception error is 1,28 and looking at her results we can see that her perception in 

initial position is very good for most pairs. It does therefore seem like phonetic 

categories have formed for most sounds in initial position, but her desire to have a 

native accent hinders her from accessing the information in the categories to practice the 

motor skills needed to pronounce the sounds.  

 
4.1.5 S3 

S3 was chosen for individual analysis because of his high desire for a native accent 

along with his relatively low score in both production and perception. Table 16 presents 

his production and perception scores. 

 
Table 16. Summary of S3’s scores in the Identification task (max = 6 per distinction) and the relevant 
production tasks (number of correctly pronounced words, max = 3 per sound and position in WL, and 
correctly pronounced sounds/possible words in the text passage). 

S3 Identification task distinctions Word list production Text passage production 
 Voicing Affrication   
"" /ʃ/-/ʒ/ /tʃ/-/dʒ/ /ʒ/-/dʒ/ /ʃ/-/tʃ/ /dʒ/ /ʒ/ /tʃ/ /dʒ/ /ʒ/ /tʃ/ 
Initial 4             6 6 6 0/3 -- 0/3 0/6 -- 2/5 
Medial 0 2 0 2 3/3 0/3 2/3 1/1 0/1 2/3 
Final 0 4 6 4 2/3 0/3 3/3 0/2-3 0/1-2 -- 
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On the opposite side to S12 on the scale of motivation we find S3. He was the only 

student to report that desire for a native accent was a 5, i.e. very important. Compared to 

S5, S3 had more input and higher motivation. Along with his relatively high reported 

use of English, we could expect both good perception and good production. However, 

we see that this is not the case. His ratio is 1,48 production errors per perception error. 

This indicates that perception precedes production, and that perception has come further 

than production. His motivation and NS input does not seem to affect is production, but 

could be affecting his perception. He started learning English at the age of 9, which is a 

couple of years later than the other students in this essay. It is possible that this has 

affected his phonological attainment, but it is difficult to say to what extent. His 

perception was close to perfect in initial position, which is interesting since his 

production was poor. It is possible that reading has affected his results since he used [j] 

in Germany and jam, and [ɕ] in child in the free speech task. It is also possible that the 

incorrect pronunciation has been reinforced through reading the words incorrectly and it 

is now automatised even in spontaneous speech.  

 

4.1.6 S14 

S14 was chosen because of her high ratio ad 1,73 along with her high score in the 
identification task. Table 17 presents her production and perception scores. 
 
Table 17. Summary of S14’s scores in the Identification task (max = 6 per distinction) and the relevant 
production tasks (number of correctly pronounced words, max = 3 per sound and position in WL, and 
correctly pronounced sounds/possible words in the text passage). 

S14 Identification task distinctions Word list production Text passage production 
" Voicing Affrication       
"" /ʃ/-/ʒ/ /tʃ/-/dʒ/ /ʒ/-/dʒ/ /ʃ/-/tʃ/ /dʒ/ /ʒ/ /tʃ/ /dʒ/ /ʒ/ /tʃ/ 
Initial 6 6 2 6 2/3 / 3/3 4/6 -- 3/5 
Medial 4 4 6 6 3/3 0/3 2/3 1/1 0/1 2/3 
Final 0 4 4 6 2/3 1/3 2/3 0/2-3 0/1-2 -- 

 

 S14 indicated that desire to have a native accent was a 4, and commented that having 

an Australian accent would be the one she would rather have. Her ratio is 1,73, which 

means that her production is considerably better than her perception. She has one of the 

highest numbers of hours of exposure to English at 33 hours per week. We saw the 

same pattern for S3 who also had a high amount of NS input and better perception than 
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production. It could therefore be the case that perception is affected more by NS input 

than is production in this case. Based on the reported use of the L2 at approximately 30 

hours per week of input and 3 hours of interaction along with her motivation and her 

results from the identification task, it is probable that she has created phonetic 

categories, which are representative of NS sounds in almost all positions. Therefore, it 

is likely that her production will eventually resemble what she has represented in her 

phonetic categories.  

 

5 Discussion 

The research questions set out to be answered in this study were 1) how are perception 

of / ʃ, tʃ, ʒ / and / dʒ / and production of / tʃ, ʒ / and / dʒ / related?, 2) for which of the 

sounds investigated and in what environments is the learners’ production the most 

native?, and 3) are Flege’s Speech Learning Model and Major’s Ontogeny Phylogeny 

Model suitable to describe these learners’ phonological attainment?  

The results imply that for these students the most similar sound, / ʒ /, was the 

hardest to both perceive and produce, and slightly easier to perceive than to produce. 

This suggests that Flege’s Speech Learning Model (1995) and the hypothesis that 

perception precedes production is supported. It would seem as though some of these 

students have the possibility to perceive all sounds but not produce them. This indicates 

that a phonetic category exists for the new sounds but that the motor skills to produce 

them might not be fully mastered yet. The fact that / ʒ / was almost exclusively realised 

as [ɕ] supports the SLM hypothesis of equivalence classification. The two sounds are 

very similar and since Swedish only has two voiced fricatives, / v / and / j /, and more 

voiceless fricatives, it could be the case that the voicing feature is more difficult to hear 

in similar sounds. It is also possible that the students have the wrong targets for some 

sounds. Due to the infrequency of / ʒ / in words, it could be the case that learners do not 

recognise it out of context (such as the pseudo-words in the identification task) but they 

can perceive it and produce it in real words. However, we did not see this production 

pattern here. Another possibility is that they have a / ʒ / target but they cannot produce 

it, which seems more likely for these students based on their perception and production 
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scores. This would support the SLM’s claim about perception preceding production and 

category formation.  

For the students whose perception and production were close to equal, it would 

mean that either a category has not formed because of them not perceiving the phonetic 

differences between the sounds, or that the information in the phonetic category is not 

reflected in their speech. We cannot say much about difference in acquisition due to 

AOL, since they all began learning English at roughly the same time. In summation, 

even though Flege’s Speech Learning Model was not initially designed to describe 

young learners’ L2 acquisition, the results from this study show that it is nonetheless 

suitable to describe these learners’ phonological attainment.  

Major’s Ontogeny Phylogeny Model (2001) does also seem to be supported by 

these results. The Similarity Corollary states that L1 will have a larger impact on 

acquisition of L2 phenomena that are similar, and the Markedness Corollary states that 

universals will have a larger effect than L1 on marked phenomena. Both corollaries 

seem to be supported. As mentioned previously, / ʒ / was almost exclusively realised as 

[ɕ] when not affected by orthography. This suggests that the Similarity Corollary is 

supported, since an L1 sound is used instead of the L2 sound. The Markedness 

Corollary is supported, as well. Marked phenomena, such as voiced final obstruents, are 

more difficult and take longer to learn than less marked or unmarked phenomena, such 

as voiceless final obstruents. This is supported in this essay by the fact that / dʒ / was 

devoiced in final position and that / tʃ / was produced correctly in final position more 

often than / dʒ /, and that the voiced affricate was very rarely realised as L1 sounds 

unless affected by orthography. Therefore, universals seem to have a larger effect on the 

acquisition of the marked / dʒ / than L1 has. Many students, however, seem to have got 

relatively far in the acquisition of / dʒ /, which could be due to e.g. their early AOL and 

the amount of NS input they have received. If that has affected the acquisition of / dʒ /, 

one could argue that / ʒ / would also have been acquired by more people. However, the 

relatively low frequency of / ʒ / in words combined with non-native teachers who might 

not be able to produce it could contribute to the low level of successful production, 

irrespective of the amount of NS input. To sum up, the Ontogeny Phylogeny Model and 
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the Similarity Corollary and the Markedness Corollary are all supported by these 

results, and are deemed suitable to describe these learners’ phonological attainment.   

Motivation and exposure undoubtedly affect these students’ learning as well, but 

going deeper into these students’ motivation and kind of exposure is not possible, as 

these factors are not sufficiently investigated. What kind of model these students have 

got their phonological targets from is another factor that we cannot know the effects of 

at this stage. What we can see, however, is that even though a student might have a 

great desire to sound native-like (S3), it does not necessarily mean that he will. We can 

also see that not aiming for a native accent can affect one’s pronunciation negatively 

(S12). It would thus seem that desire for a native accent does not necessarily aid the 

learner in phonological attainment and that low motivation for native like production 

can mean poor production. It does seem, nonetheless, as though reported use of the 

second language does benefit pronunciation learning. However, these variables of 

second language acquisition have not been investigated adequately, and the number of 

participants was too low for any generalisations to be made. The results are merely 

suggestive and the relationship between the different factors is complex and more 

research is needed. It would nonetheless be interesting to further investigate the effect of 

motivation on different learners.  

In this essay, the acquisition of English phonology by Swedish learners was 

investigated. 17 students’ perception and production was tested. The results indicate that 

perception is generally better than production for all sounds investigated, which is 

indication for perception preceding production in these learners’ phonological 

attainment. The phoneme that was produced in a native-like manner the most times 

independent of position was / tʃ /, with / dʒ / not far behind. The distinction that was 

perceived correctly the most times was affrication. This indicates that exotic sounds are 

perceived and produced correctly more than similar sounds, which is what both the 

SLM and the OPM suggest. In summation, this study confirms that final position is 

where we find the majority of the correctly pronounced target phones, and that 

perception precedes production in most cases, even though the positions in perception 

and production do not necessarily match. Furthermore, this study suggests that the OPM 

and the corollaries for similarity and markedness are supported, and lastly, this study 

suggests that the SLM is supported even though they are young learners and that the 

SLM can be used to describe their L2 phonology acquisition.  
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Appendix A 

Table 19. All students’ results in the identification task, the different production tasks and their ratios. 

All 

students’ 

results 

and 

production 

Wrong 

indications 

in 

identification 

task 

Production 

errors in 

word list 

Production 

errors in 

text 

passage 

Tokens of / dʒ / in 

free speech 

Tokens of / ʒ / in 

free speech 

Tokens of / tʃ / in free 

speech 

Ratio - 

production 

error per 

perception 

error 

S14 9 9 10 no tokens no tokens / tʃ / much, / tʃ / chopped 1,73 

S4 17 18 13 no tokens usually x2, both 

partially voiced 

no tokens 

1,49 

S3 16 14 15 / j / Germany,    

/ j / jam, / dʒ / 
beverages  

no tokens  / ʃ / child 

1,48 

S15 22 18 18 no tokens no tokens no tokens 1,34 

S12 23 20 16 no tokens no tokens no tokens 1,28 
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S2 14 9 12 no tokens no tokens / tʃ / much x2 1,23 

S11 13 8 9 no tokens no tokens no tokens 1,07 

S8 17 12 10 no tokens no tokens no tokens 1,06 

S13 16 8 9 no tokens no tokens no tokens 0,87 

S7 22 11 9 no tokens no tokens no tokens 0,74 

S9 27 12 12 no tokens no tokens no tokens 0,73 

S16 18 9 6 no tokens no tokens no tokens 0,68 

S6 18 9 5 no tokens no tokens / kʃ / actually 0,64 

S17 17 7 5 / dʒ / jumped no tokens no tokens 0,58 

S10 19 8 4 no tokens no tokens no tokens 0,52 

S5 27 8 4 no tokens no tokens no tokens 0,36 

S1 19 6 1 no tokens versions / ʃ /* no tokens 0,29 
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Appendix B 

Questionnaire.  

1. How do you think English and Swedish sounds sound different? 

2. Write down English sounds that do not exist in Swedish. Give 

examples of words containing these sounds and circle the letters 

representing the sound. 

3. In what school year did you start learning English? 

4. How many hours per week do you hear English spoken by a native 

speaker? 

a. TV 

b. Music 

c. Film 

d. YouTube 

e. Other 

5. How many hours per week do you speak English with other people? 

a. What country are they from? 

6. How many hours per week do you speak English with people online, 

in e.g. video or computer games? 

a. Speech 

b. Writing/chatting 

c. What country are they from? 

7. How important is having a good English pronunciation, i.e. close to 

that of a native speaker, for you? Choose a number between 1 and 5. 1 

= not important at all, 5 = very important. 

8. Are you aiming for a specific accent? (E.g. American, English, 

Australian etc.) 

a. If yes, which one? 

9. What language/s do you speak at home? 
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