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Abstract 

For this study, two groups of native Icelandic speakers were compared in terms of the 

acoustic properties of their English pronunciation of two phonetic phenomena, plosives 

and pre-aspiration. In English, plosives with the same manner and place of articulation 

are distinguished by means of a voicing contrast, whereas in Icelandic, plosives are 

distinguished by means of an aspiration contrast. This study examines whether 

participants exhibit interlanguage features in their plosive contrasts in English, 

substituting unaspirated voiceless plosives for voiced counterparts. Furthermore, this 

study looks at pre-aspiration, a phonetic feature of Icelandic, characterized by glottal 

friction following a short vowel preceding a fortis plosive (VhC). Pre-aspiration is not a 

feature of standard English varieties such as general American (GA) or received 

pronunciation (RP), and as such this study examines whether participants retain pre-

aspiration in their English pronunciation or not. Participants numbered 16 in total, and 

were all L1 speakers of Icelandic, with eight in each group, four male and four female. 

The groups were divided by means of age differences, with the first group consisting of 

participants aged 20-26, and the second group of participants aged 44-50. Participants 

were asked to partake in a short informal interview, to read a short written passage, and 

to read a word list. The interview and readings were recorded and analysed using 

spectrograms and waveforms, and subsequently compared with English and Icelandic 

reference values for voice onset time (VOT), which vary between the two languages, and 

pre-aspiration duration in Icelandic. The two groups were also compared to determine 

whether there were any lingering differences between them. The conclusions drawn are 

that VOT in English and Icelandic may be more similar than assumed, and that 

participants shorten pre-aspiration duration or neutralize pre-aspiration when speaking 

English. However, the English production of the features are more similar to Icelandic 

than English. Furthermore, the results do not indicate any differences between the two 

age groups in terms of English pronunciation.  
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1. Introduction 

English input in Iceland is currently significantly greater than it was 30 years ago and the 

age of first exposure has been steadily lowered. This study compares two groups of native 

Icelandic speakers in terms of the acoustic properties of their English pronunciation of 

two phonetic features that are related to voice timing, plosives and pre-aspiration. English 

plosives with the same manner and place of articulation are distinguished by means of a 

voicing contrast, whereas Icelandic plosives are distinguished by means of an aspiration 

contrast. This study examines whether participants exhibit interlanguage features in their 

plosive contrasts in English, substituting unaspirated voiceless plosives for voiced 

counterparts. Furthermore, this study looks at pre-aspiration, a phonetic feature of 

Icelandic, characterized by glottal friction following a short vowel preceding a fortis 

plosive. Pre-aspiration is not a feature of standard English varieties such as general 

American (GA) or received pronunciation (RP), thus this study examines whether 

participants retain pre-aspiration in their English pronunciation or not.  

Participants numbered 16 in total, and were all L1 speakers of Icelandic, 

with eight in each group, four male and four female. The groups were divided by means 

of age differences, with the first group consisting of participants aged 20-26, and the 

second group of participants aged 44-50. Participants were asked to partake in a short 

informal interview, to read a short written passage, and to read a word list. The interview 

and readings were recorded and analysed using spectrograms and waveforms, and 

subsequently compared with English and Icelandic reference values for Voice Onset 

Time (VOT), which vary between the two languages, and pre-aspiration duration in 

Icelandic. The two groups were also compared to determine whether there were any 

lingering differences between them.  

 

2. Literature Review 

2.1 Foreign Accent 

When an individual learns a new language in his own native language (NL/L1) 

environment, the language being acquired is classified as a foreign language (FL). The 

individual’s pronunciation of the FL will be characterized by the phonological repertoire 

of his own L1, and realized as a foreign accent. For example, an individual with French 

as an L1 learning English as an FL will most likely realize the English interdental 

fricatives /θ/ and /ð/ as French alveolar fricatives [s] and [z], respectively. This is due to 

a process of approximation, in which the individual substitutes the foreign phone with a 

similar L1 phone (Major, 2001). In the example above, phones with a similar manner of 

articulation and a voicing contrast are used as substitutes. However, a foreign accent may 

diminish by means of exposure and training, with certain phonological features being 

more easily attained than others. Nevertheless, there is disagreement in the literature as 

to which features are more easily attained than others. 
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2.1.1 The Contrastive Analysis Hypothesis 

Proponents of the Contrastive Analysis hypothesis (CAH) (Lado, 1957)  maintain that 

sounds that are more similar to those of the L1 of the speaker will be more easily attained 

than sounds that are less similar. Note, however, that determining which sounds are more 

or less similar is not self-evident, but attempts have been made to devise hierarchies of 

difficulty in acquisition. 

In stark opposition to the CAH, Flege (1987) introduced data on the 

pronunciation of French /y/ and /u/ by English speakers. The phoneme /y/ is non-existent 

in English, whereas /u/ exists in English, yet differs slightly from its French counterpart 

as it is more front. By Flege’s reasoning, in determining which English sound is more 

similar to a French sound, /u/ is regarded as more similar, due to existing in both 

languages and differing only in place of articulation. As a result, the CAH would expect 

French /u/ to be more easily attained than /y/, by L1 speakers of English learning French 

as an L2/FL. Flege recorded and compared three groups of native English speakers with 

variant French proficiency speaking French to two groups of native French speakers.  The 

results showed insignificant differences between the five groups in the pronunciation of 

/y/, while there were clear differences between groups in the pronunciation of /u/. The 

results suggest that more similar phones are in fact more difficult to attain than less similar 

ones, as the latter may give rise to novel category formation.  This category formation 

function in Second Language Acquisition (SLA) is one of the key attributes in Flege’s 

Speech Learning Model. 

 

2.1.2 The Speech Learning Model 

Flege has written extensively on the acquisition of L2 phonology and has devised the 

Speech Learning Model (SLM) (Flege, 1995). The SLM “focuses on bilinguals who have 

spoken their L2 for many years” (Flege, 1995, 238), but has several implications on the 

bi-directional effects of L1 and L2 on each other, which may be applicable to FL learning 

as well.  Among the implications included in the SLM are that 1) the ability to learn 

foreign sounds and establish new phonetic categories is not predicated by a critical period 

but remains intact throughout a lifespan; 2) the probability of perceiving phonetic 

differences between L1 and L2 decreases as the age of exposure increases, 3) when the 

sounds of L2 are, to an extent, equivalent to those of the L1, the sounds may be classified 

under the same category and may assimilate. The implication of 3) suggests that when 

there is an equivalent, but slightly different phone in L1/L2, such as /u/ in the French-

English example in the preceding section, speakers may start to produce the phones as a 

compromise between the two languages. For a vowel such as /u/, which is more front in 

English than in French, a native speaker of English might (when speaking French) 

produce /u/ less front than it is in English, without achieving native like pronunciation. In 

fact, Flege (1987) found there to be a correlation between relative L2 

competence/exposure and how front /u/ was (most front for a group of exchange students 

studying in France for less than a year, and the least front for a group of adults who had 

lived in France for 10 years or more).            

In recent years, Flege has emphasized the plausible importance of input for 

SLA, noting that input is regarded as a key factor in the acquisition of L1, yet the same 
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has not been the case for SLA. Similarly, Slabakova, Leal & Liskin-Gasparro (2014) 

claim that “linguistic input has emerged as perhaps the key factor in addressing the 

fundamental question of differences between native and L2 acquisition”.  

 

2.1.3 Interlanguage 

The term interlanguage refers to “an adult second language learner’s linguistic system 

[…] or simply to the language of a non-native speaker” (Major, 2001), and thus a 

language characterized by non-native errors in production. The interlanguage is made up 

of parts of L1 and L2/FL, including negative and positive transfer features, as well as 

certain universals of language acquisition (Major, 2001). As discussed above, when 

learning an FL or L2, the linguistic characteristics of the L1 interfere with the learning 

outcomes, resulting in both grammar and pronunciation mistakes, termed negative 

transfer. In contrast to this is positive transfer, which is when the L1 and the L2/FL share 

grammatical and/or phonological features. Positive transfer results in the learner not 

having to learn a new feature, but to acknowledge that said feature can be transferred to 

the target language (TL). Universals are learner error features which happen across 

languages and cannot be explained as L1 or TL interference, in that they are not wholly 

representative of either system.      

In determining how the interlanguage develops, Major (2001) proposes the 

Ontogeny and Phylogeny Model (OPM). The OPM postulates that a speaker, before any 

contact to L2/FL, begins with a developed L1, which is not affected by any other language 

influences, thus L1 and the interlanguage are one and the same. Once the speaker starts 

learning L2/FL, the goal is for L2 and the interlanguage to become one and the same, i.e. 

fluent L2. As the speaker develops the L2, the IL changes. Major (2001) explains the 

development of the IL as being reflected by the L2 increasing, the L1 decreasing (the L1 

influence on the interlanguage, not the L1 proficiency of the speaker), and the universals 

of language that are not a part of L1 or L2 (U) increasing, before later decreasing. Thus 

the interlanguage gradually changes from L1n + L20 + U0 to L10 + L2 n + U0 (Major, 

2001, 82-83). What this means for the present study is that the participants are expected 

to fall somewhere between having an interlanguage and being fluent in FL. The question 

is whether the features tested are akin to L1 or FL, or somewhere in between, a developing 

feature of the interlanguage. However, Major (2001) does not propose a hierarchy of 

feature acquisition, as to, for example, if similar phones are more easily acquired than 

others. A problematic aspect of Major’s model is the inclusion of universals as playing a 

part in language acquisition, as he does not give relevant examples of how they affect the 

learning process. It is unclear from the discussion how features that are removed from 

both L1 and L2/FL can interfere with the learning of L2/FL. 

 

2.2 English in Iceland 

2.2.1 Exposure to English in Iceland 

Exposure to English in Iceland is increasing steadily. The majority of television 

programmes and films broadcast on Icelandic television networks are in English. In 2008, 

the airtime of TV programmes in a foreign language in Iceland was 75% of the total 

airtime, of which 81% were British or American television programmes, constituting 60% 

of the total (Karlsson, 2010). These numbers stand in contrast to numbers from other 
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Nordic countries, such as Sweden, where the domestic television programmes on the three 

largest television networks (SVT1, TV4 and SVT2) made up 62,5% of the total airtime 

in 2005, whereas American television programmes constituted 21,5%, and others 16% 

(Engblom & Wormbs, 2007). These numbers indicate that the exposure to televised media 

in English is Iceland is considerably more than in neighbouring markets.    

Furthermore, starting age of English instruction has been steadily lowered 

in recent years. English was first introduced as a mandatory subject for 13 year olds in 

1946, but has in recent years been opened up so that English instruction starts at age 9 at 

the latest, with many schools opting to begin instruction as early as the 1st grade (six year 

olds) and some pre-schools even providing some introduction to English for their oldest 

students. Add to this the advent of the internet with the popularity of websites such as 

YouTube, that contain an abundance of untranslated English input, and it becomes clear 

that English input in Iceland is considerable. One must also take into account the balance 

of Icelandic vs. English material. Due to the small size of the Icelandic market (with a 

population of just 330,000), the demand for material in Icelandic is not high enough to 

make it profitable for production. In 2008, Iceland produced six feature films in Icelandic. 

This may seem abundant for such a small nation, but one must take into account that an 

average of three feature films are premiered every week in Iceland and the country has 

the highest movie ticket sales per capita in the world. The above suggests that there is a 

significant amount of English input in Iceland. However, the quality of the input is 

debatable (due to it being tied closely with popular culture), and the output is minimal, 

being mostly confined to classroom situations. 

 

2.2.2 Icelandic and the internet 

The Multilingual Europe Technology Alliance (META) published a series of reports on 

the status of 31 European languages in the digital age. The results for all the languages 

were divided into four categories: machine translation, speech processing, text analysis, 

and speech and text resources. Each category was divided into a five point scale, ranging 

from excellent support to weak/no support. English was the only language to rank in the 

fourth highest tier (good support), and did so for all the categories. Icelandic ranked in 

the lowest tier for all the categories (weak/no support), along with Maltese, Lithuanian, 

Latvian and Welsh (Rögnvaldsson, Jóhannesdóttir, Helgadóttir, Steingrímsson, 2012, 29-

30). This means that in terms of the internet, Icelandic runs the risk of becoming extinct 

due to limited resources, as we enter an age of increased human-computer interaction 

(Rögnvaldsson, Jóhannesdóttir, Helgadóttir, Steingrímsson, 2012). The relatively small 

size of the Icelandic results in a lack of computer/internet availability as it is becomes less 

financially viable to develop the relevant support. In light of the limited support for 

Icelandic. One may hypothesize that native speakers of Icelandic will increasingly turn to 

a more user friendly computer interface in another language, replacing Icelandic with 

another language, the most prominent of which is English. As the notoriety of Icelandic 

on computers and internet is already quite low, it is likely that native speakers of Icelandic 

are steadily increasing both input and output of English to navigate the digital world. 
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2.2.3 English and the curriculum 

In 1976 there was a change in the national curriculum, resulting in English instruction 

being extended from grade 8 to grade 9, which meant an increase in English instruction 

by 25%. Later, in 1999, the starting age of English instruction was lowered by two years, 

meaning that English instruction began at age 10, rather than 12, yet the amount of 

instruction was kept the same. This results in the two age groups having had a similar 

amount of English exposure in primary school, but with a slightly different age 

distribution. The ten year gap between age groups was included to ensure differences of 

input at the social level, with the possibility of differences existing in the nature of input 

for the two groups, as discussed above.  

 

2.2.4 The L2/FL Conundrum 

In light of the amount of exposure and use of English in Iceland, Arnbjörnsdóttir (2007) 

claims that English can no longer be considered a foreign language in Iceland, and that 

Iceland cannot be placed on either end of a dichotomy of foreign or second language 

settings.  Arnbjörnsdóttir’s claims are founded on two research topics, the amount of 

“passive colloquial English” (2007: 52) that children are subject to on a day-to-day basis, 

and the academic English proficiency requirements at university level. As discussed 

above, the availability to English exposure in Iceland is substantial. However, as this 

exposure is for the most part limited to popular media, Arnbjörnsdóttir (2007) suggests it 

culminates in the acquisition of contextualized English, a characteristic of learners in a 

second-language setting, and much more receptive language skills than productive ones, 

a characteristic of learners in a foreign language setting. Thus, Icelandic people have more 

L2-like comprehension of English, but more FL-like production, placing Iceland in a 

space between L2 and FL learning situations. Arnbjörnsdóttir’s findings are in part based 

on data collected from self-evaluative surveys from students at primary and tertiary level 

of schooling, and are not based on actual reception or production tasks which could give 

a further indication as to how proficient native speakers of Icelandic actually are at 

receptive and productive English tasks. 

 

2.3 A Note on Plosives 

Plosives, also known as stops, are claimed to appear in all languages (Maddieson, 2013), 

and are characterized by the speaker blocking the airflow to the lungs momentarily 

(Yavaş, 2011). In light of them being typologically common, plosives can be realized in 

numerous ways; voiceless and aspirated, voiceless and unaspirated, voiced and aspirated, 

voiced and unaspirated, prevoiced, and pre-aspirated. Voice Onset Time (VOT) is most 

commonly used in analysing the differences between the types. VOT is the time lapse 

between the release of air following the stop closure, and the onset of voicing. When 

voicing begins before the release of air, the plosive is prevoiced and is said to have a 

negative VOT. When voicing begins at the time of the release, the plosive is fully voiced, 

and has a VOT around 0. When voicing begins after the time of release and before the 

onset of the vowel, the plosive is partially voiced, and has a positive VOT greater than 0. 

When voicing begins at the onset of the vowel, the plosive is voiceless, thus the VOT is 

the whole period between the stop release and the onset of the vowel. For the voiceless 

variant, a distinction is often made between an aspirated and unaspirated variety. An 
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aspirated plosive has a long VOT, or a long lag, whereas an unaspirated plosive has a 

short lag. Yavaş (2011) suggests the distinction between a long and short lag is drawn at 

the 30 ms mark.  

      

2.3.1 Comparison of Plosives in English and Icelandic 

English traditionally has nine plosives, three voiceless and aspirated [ph th kh], three 

voiceless and unaspirated [p t k], and three voiced and unaspirated [b d g]. Furthermore, 

the two sets of voiceless plosives represent allophones of /p t k/ respectively, with the 

aspirated variety appearing solely in the onset of syllables with strong vowels. As a result 

of the allophonic distribution of aspiration, English plosives are analysed as fortis or lenis 

on the criterion of voicing. Voiceless plosives are fortis plosives, and voiced plosives are 

lenis plosives. The English plosive division is summed up in table 1, with sample words 

for each plosive. 

 

Table 1. English Plosives. 

Fortis Lenis 

Voiceless aspirated Voiceless unaspirated Voiced 

pat [phæt] spat [spæt] bat [bæt] 

till [thɪl] still [stɪl] dill [dɪl] 

come [khʌm] scum [skʌm] gum [gʌm] 

 

Icelandic on the other hand has eight plosives, four voiceless and aspirated [ph th kh ch], 

and four voiceless and unaspirated [p t k c]. Unlike their English counterparts, each phone 

represents an independent phoneme, as none of them are complementarily distributed. 

There are, however, some restrictions, as the aspirated plosives only appears before 

vowels and at the onset of word initial syllables (Árnason, 2007: 104). The only exception 

is the hard speech accent found in the north of Iceland, in which intervocalic plosives can 

be aspirated (104). Due to the lack of voiced plosives in Icelandic, the fortis/lenis 

distinction is drawn between the aspirated (fortis) and unaspirated (lenis) varieties. The 

Icelandic plosive division is summed up in table 2, with sample words for each sound, 

and an English translation within quotation marks. 

 

Table 2. Icelandic Plosives. 

Fortis Lenis 

par [pha:r̥] “pair” bar [pa:r̥] “bar” 

tala [tha:l̥a] “number” dala [ta:l̥a] “dwindle” 

kot [khɔ:t] “cottage” got [kɔ:t] “litter” 

ker [chɛr̥] “tub” ger [cɛr̥] “yeast” 

 

English and Iceland also contrast in terms of place of articulation for /t/ and /d/, in English 

they are alveolar, whereas in Icelandic they are dental. These place of articulation 

contrasts are not expected to have any effect on the present research, as they are not easily 

distinguishable from each other in acoustic analysis (Jongman, Blumstein & Lahiri, 

1985).  
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2.3.2 VOT in English 

There have been several studies looking into the VOT of English plosives, with one of 

the first being that of Lisker and Abramson (1964), which examines VOT values for 11 

languages, including RP English, albeit in syllable onset position. The data presented in 

Lisker and Abramson indicates that voiceless plosives consistently have a long lag VOT. 

Furthermore, they claim that voiced plosives in English have either a short lag VOT or a 

voiced lead, splitting the averages into two categories, one for the short lag and another 

for the voiced lead, as the combined average of the two would give an unreliable result. 

This is due to their study employing four informants, one of which consistently exhibited 

lead voicing (95% of all recorded utterances), while the other three had short lag VOT. 

Using the data in Lisker and Abramson as reference criteria is therefore problematic, 

given the limited number of informants, and the conflicting average VOTs. Lisker and 

Abramson’s findings are summed up in table 3 below.  

Docherty (1992) conducted a rather more detailed experiment pertaining to 

VOT in English. The experiment involved recording five young native speakers of British 

English reading texts, and isolated words containing English plosives and fricatives, 

consequently measuring the VOT of plosives. Docherty’s results are similar to those of 

Lisker and Abramson (1964), indicating slightly shorter VOT lags for voiceless plosives 

and slightly longer VOT lags for voiced plosives. Docherty also remarks on the possibility 

of lead voicing for voiced plosives, yet lead voiced plosives only make up 7% of the 

relevant data, indicating that short lag VOT is a more standardized phenomenon. The 

main problem with Docherty’s data is that it is based on utterances from five male 

speakers of approximately the same age, origins, social class and education. It is therefore 

difficult to claim that the findings apply to speakers of BE in general. Docherty’s data is 

summarized in table 3 below. 

Byrd (1993) used the TIMIT Acoustic-Phonetic Continuous Speech Corpus 

to analyse American English plosives. The TIMIT corpus contains recordings of 630 

Americans, from varied dialectical backgrounds, reading ten sentences designed for 

phonetic analysis (Linguistic Data Consortium, 1993). Byrd analysed the VOT of 24,414 

plosives, making it a far larger sample than the ones discussed above. The size of Byrd’s 

sample, along with the variation of dialects, make her values appealing as reference values 

for the present study. Byrd’s findings are listed in the comparison in table 3 below.  

 

 

 

 

 

 

 

 

Table 3. A comparison between mean average values of VOT in English. All positive values represent 

VOT in ms. The negative values represent prevoicing. 

 Lisker & Abramson 

(1964) 

Docherty  

(1992) 

Byrd  

(1993) 



 

8 

/p/ 58 42 44 

/t/ 70 64 49 

/k/ 80 62 52 

/b/ 1 or -101 15 18 

/d/ 5 or -102 21 24 

/g/ 21 or -88 27 27 

 

Taking the comparison in table 3 into account, it is clear that the literature exhibits some 

variance in VOT values, with /k/ exhibiting the greatest variation (28 ms difference 

between the lowest and highest value), and /g/, somewhat surprisingly, exhibiting least 

variation (6 ms difference between the lowest and highest value). In light of the 

differences in values of VOT, the values presented in Byrd (1993) will be used as values 

of comparative reference in the present study, due to them representing a larger 

population, and being the most recent. 

 

2.3.3 VOT in Icelandic 

Contrasting the abundance of literature on VOT in English, there has only been one article 

written on VOT in Icelandic. Pind (2001) investigated VOT of Icelandic in word initial 

position before vowels. Pind’s study had two individuals, including the author himself, 

read word lists containing lenis and fortis plosives. The results are presented in table 4 

below. The inherent problems with Pind’s study are the lack of variation and number of 

informants and the lack of data on plosives in other positions than word initially. 

However, due to the lack of further literature on the subject, the present paper will use the 

VOTs presented in Pind (2001) as comparative reference times when comparing VOT of 

the data collected in the study with Icelandic VOT. 

 

Table 4. VOT of Icelandic plosives as presented in Pind (2001). 

Fortis Mean VOT in ms Lenis Mean VOT in ms 

ph 82 p 18 

th 84 t 24 

kh 99 k 35 

 

The data in Pind (2001) is interesting, especially with regard to the lenis plosives. As 

demonstrated in table 3 above, Byrd (1993) has the exact same values for the lenis bilabial 

and alveolar/alveo-dental plosives as Pind (2001). The fortis values, on the other hand, 

are quite far apart. The reason for the similarity in results may be due to a process of 

devoicing that occurs in English plosives in initial and final position, commonly 

transcribed as [b̥], [d̥] and [g̥]. Incidentally, this transcription style corresponds to how the 

Icelandic lenis plosives were transcribed in older literature (including the aforementioned 

Pind (2001)), suggesting that there may in fact be insignificant differences between the 

languages with regard to plosives at the onset of words. However, according to Yavaş 

(2011), this devoicing of English plosives does not apply in intervocalic position, where 

English lenis plosives are fully voiced, which means that the VOT’s should be contrastive 

between the two languages in intervocalic position.   
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2.4 Pre-aspiration 

2.4.1 Pre-aspiration in a global context 

Pre-aspiration is an allegedly typologically rare phonetic phenomenon, found most 

prominently in Europe, but also in a few languages in parts of the Americas and Asia 

(Helgason, 2002). Helgason (2002) gives a summary of 15 such non-European pre-

aspirated languages, of which only one is a majority language (Halh Mongolian in 

Mongolia), and most have less than 20,000 speakers. In Europe, pre-aspiration is most 

commonly associated with the insular Scandinavian languages, Icelandic (see the 

following section) and Faroese, although the two have slightly different pre-aspiration 

with Faroese pre-aspiration being classified as a part of a segment [VhC], and Icelandic 

pre-aspiration classified as an independent segment [VhC], due to durational differences 

(Árnason, 2007). In terms of mainland Scandinavia, Helgason (2002) claims that pre-

aspiration is found in dialects of Swedish (Härjedalen, Gräsö, Åland) and Norwegian 

(Jæren, Guldbrandsdalen), and Helgason and Ringen (2007) report pre-aspiration in 

Central Standard Swedish.  

For other parts of Northern-Europe, pre-aspiration is reported in Irish 

(Helgason, 2002) Scottish Gaelic (Nance & Stuart-Smith, 2013), Tyneside English (Watt 

& Allen, 2003), and Middlesbrough English (Jones & Llamas, 2003). Pre-aspiration has 

also recently been reported on extensively in the Sienese dialect of Italian (Stevens & 

Hajek, 2007), suggesting that pre-aspiration may be more widespread in Europe than 

often assumed. In fact, Helgason (2002) suggests that pre-aspiration is not as rare as the 

literature claims. Due to phonemic descriptions of languages seldom acknowledging 

regional dialects, and the fact that pre-aspiration is a subtle phenomenon, it may be 

overlooked by researchers not specifically looking for it. Contrastively, Silverman (2003) 

claims that pre-aspiration is typologically rarer than previous studies have suggested. This 

is due to the term pre-aspiration being used as a simplified umbrella term for eight 

different phonetic features, as proper pre-aspiration must, according to Silverman (2003), 

be the mirror image of (post-)aspiration. However, Silverman’s (2003) claims are based 

on a typological survey of previous literature on the subject, not an actual acoustic 

analysis comparing languages, making his conclusions predicated on previous research 

across languages being comparable.  

 

2.4.2 Pre-aspiration in Icelandic 

Icelandic has three possible realizations of the relationship between vowels and 

subsequent plosives, namely, a short vowel followed by an unaspirated plosive (VC: 

condition, e.g. Ice. loddari [lɔt:ar̥ɪ] “con man”), a long vowel followed by an unaspirated 

plosive (V:C condition, e.g. Ice. lota [lɔ:ta] “round”), and a short vowel followed by a 

pre-aspirated plosive (VhC condition, e.g. Ice. lottó [lɔhtou] “lottery”)   (Árnason, 2007).  

Pre-aspiration is realized as a laryngeal fricative [h] sound, placed between a short vowel 

and a plosive under certain conditions, such as VhC in Icelandic (Helgason, 2002). There 

are three conditions in which pre-aspiration can occur in Icelandic, when the plosive is a 

historical geminate, when the plosive is followed by a non-continuant sonorant, or when 

the word is a loanword (Árnason, 2007). The historical geminate condition refers to 

durationally short plosives in word such as kapp [khahp] “competition”, pottur [phɔhtʏr̥] 

“pot”, and lakk [lahk] “varnish”. The non-continuant sonorant condition applies when 
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plosives are followed by non-continuant sonorants such as /l/ or nasals, in words such as 

skepna [scɛhpna] “beast”, betla [pɛhtla] “to beg” and vakna [vahkna] “to wake up”. 

Lastly, the loanword condition applies to the adaptation of pre-aspiration to certain 

loanwords which have been adapted into Icelandic, which Árnason (2007) claims shows 

“that [pre-aspiration] has a natural place in the phonological structure, and is a clear 

marker of the Icelandic accent” (221), with English loanwords such as block, traditionally 

realized as either [blɒk] in RP and [blɑk] in GA, realized as [plɔhk] in Icelandic. 

 

2.4.3 Vowel Length 

A note should be made on the phenomenon of vowel length contrasts in English and 

Icelandic. English has a vowel inventory containing both lax and tense vowels, which are 

distinguished in part by contrasting duration (Yavaş, 2011), with the older terminology 

being short and long vowels. The Icelandicvowel inventory contains short and long 

versions of each vowel, which are distributed based on a length constraint. Short vowels 

appear in closed syllables, such as farðu [far.ðʏ] “go.IMP”, and long vowels in open 

syllables, such as ró [rou:] “calm” or  far [fa:r̥] “ride” (Árnason, 2007). The open syllable 

far does not appear to be open, due to the word final /r̥/, but Árnason claims that a word 

final VC syllable in Icelandic is open on a principle of extrametricality (2007, 59), which 

translates to a syllable being open when a long vowel precedes a consonant in word final 

position, the consonant is (theoretically) ignored, resulting in a long vowel. Given the 

differences in length distinctions, the decision was made to only choose words containing 

lax vowels in English, as they have shorter duration than their tense counterparts.  

 

2.4.4. Durational measures 

Garnes (1976, qtd in Indriðason, Eyþórsson, Halldórsson, Jónsson and Bjarnadóttir, 

1991) studied consonant length in Icelandic in three environments, long vowel followed 

by a short consonant (V:CV), short vowel followed by a long consonant (VC:V), and a 

short vowel followed by a short consonant, i.e. pre-aspiration (VhCV). Her data was 

compiled from recordings of six native speakers of Icelandic from Reykjavík, which 

consisted of words read in isolation and words placed within a control sentence, i.e. “Ég 

segi orðið   núna/tvisvar” (eng. I say word.DET   now/twice). Garnes’ results for 

words containing pre-aspiration show an average pre-aspiration duration of 95 ms for the 

words read within the control sentences. Pétursson (1974a, 1974b, 1976) did three 

comparative studies of consonant length in standard Icelandic (southern Icelandic) and 

the aforementioned hard speech, found in the north of Iceland. The studies had six 

participants reading 80 short sentences and 318 test words, of which many included pre-

aspiration. Pétursson’s results all point to differences in consonant length between the 

two accents, with the north speech data exhibiting considerably longer duration than the 

southern data. This holds true for the pre-aspiration duration as well, of which only the 

southern/standard data is of relevance for the present study. The pre-aspiration duration 

averages are 121 ms (1974a), 97 ms (1974b) and 110 ms (1976) respectively, resulting in 

a 109 ms average duration for the three studies. Note, however, that these results are a 

combination of the words in context and the isolated test words. Rögnvaldsson (1980), 

conducted a comparative study of standard/southern Icelandic and hard speech, with four 

speakers from the south and seven from the north. All words were contained within a 
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control sentence like the one from Garnes (1976), mentioned above. The results of 

Rögnvaldsson’s study suggest that pre-aspiration duration is slightly longer within 

southern Icelandic, with an average duration of 100 ms. Indriðason, Eyþórsson, 

Halldórsson, Jónsson and Bjarnadóttir (1991, henceforth Indriðason et. al) conducted yet 

another study on consonant length in Icelandic, comparing the standard/southern accent 

with the hard speech of the north, in which pre-aspiration was one of the features 

examined. Four words containing pre-aspirated features were tested within a control 

sentence, with each word containing a different plosive following the pre-aspiration (VhC 

=> Vhp, Vht, Vhk, Vhc). Out of the 12 participants, six were from the south of Iceland, 

three females and three males, 20-30 years old. The results exhibit an average pre-

aspiration duration of 111 ms for the southern participants, compared to the slightly lower 

average duration of 99 ms for the participants from the north. The results from the various 

studies is summarized in table 5. Although there are differences in durational averages 

between the studies, the range lies between 95-111 ms, which is a rather insignificant 

difference.   

 

Table 5. A summary of pre-aspiration duration averages from six studies of consonant length in 

Icelandic. The table includes the type of data used to procure the values.   

Study Average duration Type of data 

Garnes (1976) 95 ms Control sentences 

Pétursson (1974a, 1974b, 

1976) 

109 ms Isolated words and in context 

(combination from three 

studies) 

Rögnvaldsson (1980) 100 ms Control sentences 

Indriðason et al. (1991) 111 ms Control sentences 

 

Given the results summarized above one may deduce that the most relevant data for 

durational comparison between previous studies and the present study will come from the 

data from the text passages, as most of the comparative data comes from control 

sentences. It is worthy to note that Indriðason et al. maintain that words read in isolation 

have a longer duration than those read within a sentence frame (1991: 152). This means 

that even though there is little comparative data for the isolated words, the words in the 

wordlist should at the very least be expected to have a longer average duration than those 

from the text passage. For the unscripted interview there is no comparative data, but given 

that they also involve speech in context it is assumed that the pre-aspiration duration will 

be similar to that from the text passage.   

 

3. Methods and Methodology 

3.1 Data gathering process 

For the present study, 16 native speakers of Icelandic were recorded speaking English in 

three different styles. First, participants partook in a spontaneous interview, prompted by 

questions from the researcher, in order to elicit a free flowing speech situation. Studies 

suggest that language learners are able to produce phonemic contrasts of an FL in their 

pronunciation, without being able to properly distinguish the same contrast in a 

perception task (Eckman, 2004). Therefore, it was not deemed necessary to subject 
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participants to perception tasks before production tasks, as one is not necessarily 

predicated on the other. The interviews were centred on the subject of travel, and lasted 

between 5-12 minutes.  

Secondly, the participants were asked to read a short passage by Honorof, 

McCullough and Somerville, titled Comma Gets a Cure, which contains Wells’ lexical 

sets of English pronunciation within a context (IDEA, 2015). Lastly, the participants were 

asked to read a word list containing 172 English words which contained plosives in word 

initial position, word internally, and word finally, as well as some filler words. The words 

making up the word list were selected and grouped based on their theoretically applicable 

properties to the context of the study. When possible, words were grouped into minimal 

pairs, so as to get a clear contrast between them, however, this was not always possible 

due to non-existence of minimal pairs under certain conditions. The criteria for word 

selection were as follows: 

 Words containing /p/, /b/, /t/, /d/, /k/ and /g/ in word initial position, to compare 

variation in voice-onset time (VOT) of fortis and lenis plosives. 

 Words containing /p/, /b/, /t/, /d/, /k/ and /g/ word medially, in three different settings, 

following a consonant, following a short vowel, and following a short vowel while 

preceding a non-continuant sonorant. The first setting was tested to determine whether 

voicing was present word medially, whereas the latter two settings were tested to 

determine whether pre-aspiration was applied by the informants, as well as to measure 

VOT. 

 Words containing /p/, /b/, /t/, /d/, /k/ and /g/ in word final position, in three different 

settings, following a consonant, following a long vowel and following a short vowel. 

The first setting was tested to determine whether voicing was present on word final 

plosives, while the latter two settings were used to test for pre-aspiration. 

 

The recordings were made using a digital recorder, with a sample rate of 48 khz, and a 

bit rate of 2,3 mps. The recordings were made on location in Reykjavík, Iceland, in 

locations chosen by the participants, most often in the participants’ homes. Due to the 

nature of the recording environment it was not possible to ensure completely disturbance 

free recordings. Nonetheless background noises and echo were minimal in general. 

Helgason (2002) notes that reverberation may affect the reliability of data concerning 

voice offset, an integral part of pre-aspiration, therefore, although all efforts were made 

to keep the recordings free from disturbances, the data collected on pre-aspiration is not 

as reliable as if the recordings had been made in a soundproof room. 

 

3.1.1 The participants 

The participants were made up of four groups of four, one group of males born 1966-71 

(44-49 year olds) one group of females born 1965-70 (45-50 year olds), one group of 

males born 1988-89 (25-26 year olds) and one group of females born 1989-1995 (20-25 

year olds). In the search for participants, the aim was to get two groups born 1965-1975, 

and two groups born 1985-1995. Aside from year of birth, the criteria for qualification 

were that the participants had completed at least mandatory courses in English at 

secondary school level, had not had any formal phonetics training at tertiary level, had 

parents whose L1 was Icelandic, and had not lived in an English speaking country for 
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more than two years. The age gap, as mentioned in section 2.2.3., was included to test for 

differences in English production between the two age groups. 

 

3.2 Analysis Procedure 

The recordings were analysed through spectrograms and waveforms using the computer 

program Praat (Boersma & Weenink, 2015). Each recording was run through a high pass 

filter on the frequencies 0-100 hz, and smoothed out at 25 dB in order to reduce the 

influence of reverberation in the lowest frequencies of the spectrograms. The following 

section explores the different analysis criteria used in analysing plosives and pre-

aspiration. 

 

3.2.1 Plosive analysis 

As discussed above, one of the distinguishing features of plosives is the VOT, which can 

be identified on a spectrogram and waveforms by identifying the period between a burst 

release of a plosive, usually preceded by a period of silence known as stop occlusion, and 

the onset of voicing of the following segment. The burst release is characterized by a 

sudden burst of energy and aperiodic vibration on the waveform, whereas the voicing of 

the following segment is characterized by a periodic oscillation on the waveform, and a 

voicing bar on the spectrogram.  

 

Figure 1. Waveform and spectrogram illustrating the VOT of the plosive [ph] in the word pill, as read by 

a female speaker from the younger group. 

 
 

Pre-aspiration is a slightly more subtle phonetic feature, identified auditorily by “a period 

of breathy voice and/or voiceless aspiration just before the stop closure silence” 

(Helgason & Ringen, 2007, p. 5), and acoustically by determining the period between the 

onset of voicing offset, characterized by vocal fold spreading and friction on the 

spectrogram, and the onset of stop occlusion, characterized by silence on the spectrogram 

(Helgason & Ringen, 2007). In the present study, the presence of echo from the recording 

environment is perceived as affecting the readability of the spectrogram, making the point 

of stop closure difficult to determine accurately. However, as illustrated in figure 2 below, 

reverberation was adjudged to be indicated by a sudden increase in friction on the 

spectrogram, especially in the higher frequencies, following a steady decrease in friction. 

This criterion for identifying the onset of stop closure ensures that the present study is 

internally consistent.  
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Figure 2. Waveform and spectrogram illustrating pre-aspiration in the word buck, as read by a female 

speaker from the older group. 

 
 

 

4. Results 

4.1 Wordlists 

4.1.1 Word initial plosives: Averages 

For the analysis of word initial plosives in the word list, 30 words were selected, five for 

each plosive of the three fortis/lenis pairs. This results in 480 words analysed in total for 

the 16 participants, 80 for each plosive. The words selected for each pair formed minimal 

pairs in all occurrences. Looking at the bilabial fortis/lenis plosive pairs first, listed in 

table 6, there are some interesting values. Firstly, the combined average of the fortis 

plosives falls in the middle between the Icelandic reference value (82 ms) and the English 

reference value (44 ms), suggesting that there may be some interlanguage compromise 

taking place. The average is increased somewhat by the average of poor, which may be 

due to a variance of the subsequent vowel. Several participants pronounce the vowel in 

poor as [u] rather than [ɔ], possibly due to the orthographic sequence oo representing [u] 

in several other English words (food, loot, school). The pronunciation of [u] instead of 

[ɔ] may result in slightly higher VOT values, as discussed in Pind (2001). However, [i] 

could have the same effect on VOT (Pind, 2001), yet the values for peek are the lowest 

of the whole. The average for the lenis plosives is slightly lower than the reference values 

for Icelandic and English (18 ms for both), but the difference is marginal. It is therefore 

difficult to hypothesize whether there is any interlanguage interference at work. 

 

Table 6. Summary of mean average and standard deviation of target bilabial fortis and lenis plosives 

Fortis Mean VOT 

(ms) 

Standard 

deviation 

(ms) 

Lenis Mean VOT 

(ms) 

Standard 

deviation 

(ms) 

pear 64 20 bare 13 6 

peek 55 28 beak 13 6 

pill 56 19 bill 11 7 

poor 77 29 bore 18 9 

pride 69 27 bride 25 16 
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Combined 

average 

64 26 Combined 

average 

16 11 

 

For the dental/alveolar fortis/lenis plosive pairs, the results are similar to those for the 

bilabial plosives, and are given in table 7. The average values for the fortis plosives are 

closer to those of the Icelandic reference values than those of the English ones, not giving 

a clear indication of whether there are any interlanguage effects at play. The lenis values 

show the same results with regard to the reference values (24 ms for both English and 

Icelandic) as those for the lenis bilabial plosives. Nevertheless the combined average is 

affected by the value for drain, as it is considerably higher than all the other values. This 

is possibly due to phonotactic reasons, with the /r/ following the /d/ contributing to a 

higher value.  

 

Table 7. Summary of mean average and standard deviation of target dental/alveolar fortis and lenis 

plosives. 

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

time 71 26 dime 16 7 

tip 59 16 dip 20 11 

tan 65 25 Dan 19 8 

ton 75 29 done 18 6 

train 81 26 drain 38 14 

Combined 

average 

70 25 Combined 

average 

22 12 

 

The velar fortis/lenis plosive values indicate a similar trend to the aforementioned data, 

shown in table 8. The fortis plosive values fall in between the reference values for 

Icelandic (99 ms) and English (52 ms), while being closer to the reference values for 

Icelandic. The average value for crate is noteworthy for being considerably higher than 

the other values, suggesting (as with the value for drain) that the presence of /r/ may 

increase the VOT. The lenis values for the velar plosives fall right between the reference 

values for Icelandic (35 ms) and English (27 ms), although the difference is hardly 

significant. The values for the minimal pair cave/gave may not be reliable as several 

participants replace /k/ and /g/ with the palatal plosives /ch/ and /c/ in their pronunciation, 

perhaps due to Icelandic phonotactic interference as /kh/ and /k/ never occur in initial 

position before /eɪ/ in Icelandic, with /ch/ and /c/ occurring before /eɪ/ in words written 

orthographically with an initial k or g (Rögnvaldsson, 1990). Pind (2001) does not include 

VOT values for the palatal plosives in his study of Icelandic VOT, and Lisker & 

Abramson (1964) intentionally leave /c/ out in their typological survey on the basis of it 

having a slightly fricative release. Despite the lack of data on palatal plosive VOT, it is 

expected that they will have a VOT similar to /k/, possibly shorter due to their production 

at the hard palate, which is more front than the velum.    

     

Table 8. Summary of mean average and standard deviation of target velar fortis and lenis plosives. 

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 
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core 91 24 gore 33 25 

card 78 21 guard 30 7 

cold 71 28 gold 28 11 

cave 74 24 gave 29 16 

crate 102 27 great 33 12 

Combined 

average 

83 27 Combined 

average 

31 15 

 

The results for the different plosives are interesting in that they are all lower than the 

Icelandic reference values, whereas the only values that are lower than the English 

reference values are those for /b/ and /d/. It is also interesting to note that the differences 

between the combined average of each minimal pair group is almost the same (p/b = 48, 

t/d = 48, k/g = 52), indicating a certain fortis/lenis ratio. Note also that the standard 

deviation is considerably higher for the fortis plosives than the lenis plosives, yet it is 

very similar between the different fortis plosives and lenis plosives, respectively, 

indicating that speakers are less consistent in their fortis plosive pronunciation than their 

lenis plosive pronunciation. The standard deviation numbers also accord with both Byrd 

(1993) and Pind (2001) in which the standard deviation is consistently lower for the lenis 

plosives. 

 

4.1.1.1 Word initial plosives: Age variation 

As stated above, one of the primary concerns of this research is to determine whether 

different age groups produce different VOT values, due to the increase in English input 

and the lowering of the age for the start of instruction of English. The present section 

explores whether the different age groups displayed produced different VOT values on 

average. Somewhat surprisingly, the older group has consistently lower values than the 

younger group, except for /d/, as shown in table 9. Furthermore, there is a certain 

consistency in the contrasting VOT values. For the fortis plosives, the younger group has 

on average an 11 ms higher VOT (p = 12, t = 9, k = 12). For the lenis contrast there is a 

much smaller difference in VOT, in so far as the groups could be said to have the same 

values for the lenis plosives. It would appear as if the steady increase of input and the 

lowering of the age for beginning of instruction has not had any effects on the VOT values 

in English pronunciation.   

 

Table 9. Summary of mean VOT values and standard deviations of word initial plosive as produced by 

the two age groups. 

Older group Younger group 

Fortis VOT St. 

dev 

Lenis VOT St. 

dev 

Fortis VOT St. 

dev 

Lenis VOT St. 

dev 

p 58 23 b 14 12 p 70 27 b 17 10 

t 66 26 d 24 14 t 75 25 d 21 10 

k 77 26 g 30 16 k 89 27 g 31 14 
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4.1.1.2 Word initial plosives: Extended analysis 

As explained above, while constructing the word list, the aim was to test 30 plosives at 

the onset of words, with five instances of each of the six plosives under analysis. 

However, when it came to the analysis, it became apparent that several test words, which 

were devised in order to analyse plosives in other settings, contained plosives in onset 

position. It therefore seemed like a missed opportunity not to include them in the analysis 

as well, although the distribution became slightly skewed. As a result, the total of plosives 

in onset position was 91, with a total of 1456 for all participants. Table 9 below presents 

the mean average of all the plosives in onset position for all 16 participants. The results 

indicate that there may be some convergence to English standards happening. Looking 

first at the fortis data, it is clear that the VOT’s recorded here are considerably lower than 

the Icelandic reference VOT’s published in Pind (2001). In the case of /p/, there is a 

difference of 26 ms (32%). For /t/ there is a difference of 13 ms (15%), and for /k/ there 

is a difference of 24 ms (24%). More importantly, all the VOT values are lower than the 

values presented in the tables above, with the exception of /g/, which is due in part to 

there only being one additional word in the extended average. Likewise, the changes in 

VOT are least dramatic for the dental/alveolar fortis/lenis plosive pairs, again due to a 

relatively modest addition to the total word count. The greatest change in VOT values is 

that for /p/, as the value moves from being directly in between the reference values for 

Icelandic and English, to being considerably closer to the English reference values.  

 

Table 10. Summary of mean average and standard deviation for each plosive type in the extended 

analysis of word initial plosives. The numbers in parenthesis indicate the number of unique words 

containing each plosive. 

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n=24) 55 21 b (n=25) 12 12 

t (n=8) 71 24 d (n=9) 22 13 

k (n=19) 76 25 g (n=6) 31 14 

 

Looking at the distribution across categories for all words containing word initial plosives 

for all speakers in figure 3, it is apparent that it is considerably more widespread for the 

fortis plosives than the lenis plosives. This holds especially true for the distribution 

between Q1-Q3 (the median 50% values), which is more consistent for the lenis plosives. 

Note also that the values for Q3 are lower than the reference values for Icelandic in the 

cases of /b/, /p/ and /k/, and the values for Q1 are lower than the reference values for 

English in the cases of /b/, /d/, /g/ and /p/. These results indicate that in some instances 

some speakers adapt their speech to a more English standard of pronunciation.  

 

Figure 3. Box and whisker plots of the word initial plosives. The horizontal line separating the two boxes 

shows the median value, the lowest vertical line shows Q1 (lowest 25%) and the highest vertical line Q3 

(highest 25%) . The short vertical lines indicate minimum and maximum value for each plosive. The lowest 

value for /g/ is 0, whereas the lowest value for /b/ is -104, however the negative values are left out as they 

only appear in three instances for a single speaker, indicating prevoicing. 
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4.1.2 Word medial plosives: Averages 

For the analysis of word medial plosives in the word list, 65 words were selected, three 

to four for each plosive of the three fortis/lenis pairs across three criteria (see above), 

resulting in 1040 words selected in total, 160-192 for each plosive. An attempt was made 

to from minimal pairs when possible. Furthermore, as was the case with the word initial 

plosives, some additional words were available for analysis. Seeing as there were only 

nine words added to the analysis, seven of which contained /t/, they will be included in 

this section, increasing the total of words analysed to 1184. The reults are shown in table 

10 below. 

Beginning with the bilabial plosives, the fortis plosives show dramatically 

different values from the analysis above, with a 34 ms lower average VOT than the 

extended average of the word initial plosives. The lenis plosives on the other hand are 

virtually the same, with a difference of only 1 ms. A similar trend is observed for the 

fortis dental/alveolar plosives, in which a difference of 40 ms is observed between the 

word initial and word medial plosives. For the lenis dental/alveolar plosives, a difference 

of 7 ms is observed. Finally, for the velar fortis plosives the difference between word 

initial plosives and word medial plosives is 41 ms, and for the lenis plosives 7 ms. The 

results are fairly consistent in that the VOT is lowered significantly for all fortis plosives, 

and just slightly lowered for the lenis plosives.  

 

Table 11. Summary of mean average and standard deviation for each plosive type in the analysis of word 

medial plosives. The numbers in parenthesis indicate the number of unique words containing each 

plosive. 

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n = 12) 21 20 b (n = 11) 11 9 

t (n = 18) 31 21 d (n = 10) 17 14 

k (n = 11) 35 17 g (n = 11) 24 13 
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The lowering of the fortis average may be due Icelandic only having fortis plosives at the 

onset of word initial syllables. Nonetheless, due to the lack of fortis plosives in word 

medial position, one might expect the fortis average and the lenis average to be more or 

less the same, yet every speaker produces fortis plosives with at least a slightly higher 

VOT than their lenis counterparts. This suggests that the speakers are in some sense 

sensitive to the fortis/lenis distinction in English, despite the lack of complete voicing.  

Looking at the distribution in figure 4, it is clear that it is quite different 

from the word initial plosive distribution. For both /b/ and /g/ the Q1 and minimum value 

fall on 0 (the number assigned to fully voiced segments), implying that participants do 

produce voiced plosives on a number of occasions. In fact, as the whisker lines between 

Q1 and the minimum value show, all the plosives are voiced on at least one occasion. 

This could be attributed to mispronunciation, or interference from the aforementioned 

absence of a fortis/lenis distinction in word medial position for Icelandic. 

 

Figure 4. Box and whisker plots of the word medial plosives. 

 
 

Furthermore, the raw data shows that all participants apply voicing on at least one 

occasion in the lenis series, and all but three apply voicing on at least one occasion in the 

fortis series. Additionally, no participant produces voicing of any fortis plosive unless 

having also produced voicing on a corresponding lenis plosive. Most participants 

exhibited voicing on /b/ and /d/, 14 participants for each, whereas only one participant 

exhibited voicing on /g/. Consequently, the participant who exhibited voicing on /g/ was 

the only participant to exhibit voicing on all six plosive types. Despite the presence of 

voicing for all participants, there are also instances of traditionally voiced segments in 

English which are not voiced by a single participant, and do not contain any VOT as they 

are followed by voiceless alveolar fricatives. This is believed to be due to the Icelandic 

phonetic inventory not having any voicing contrast for alveolar fricatives, resulting in 

English /z/ unequivocally pronounced as [s], e.g. pigs /phɪgz/ pronounced [phɪ:ks] or 

possibly [phɪk:s]. Since the (traditionally) voiced segments are replaced by voiceless 

segments there can be no voice onset. This suggests that participants are not sensitive to 

the voicing contrast between the languages, and are especially unresponsive with regard 

to voicing contrasts of alveolar fricatives. 
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4.1.2.1 Word medial plosives: Age variation 

For the word medial plosives there is even less variation between the age groups than in 

the word initial plosives, further indicating that age difference is not a factor in the 

production of English plosives. As table 12 shows, the greatest difference between values 

are 5 ms that separate /k/. Furthermore the standard deviations are almost identical, 

indicating consistency across groups, even if the deviations are somewhat high. 

 

Table 12. Summary of mean VOT values and standard deviations of word medial plosives as produced 

by the two age groups. 

Older group Younger group 

Fortis VOT St 

dev 

Lenis VOT St 

dev 

Fortis VOT St 

dev 

Lenis VOT St 

dev 

p 20 21 b 9 9 p 22 20 b 13 9 

t 33 20 d 19 14 t 30 22 d 15 15 

k 38 20 g 23 13 k 33 14 g 25 13 

 

4.1.3 Word final plosives 

For the analysis of word final plosives in the word list, 57 words were selected, two to 

four for each plosive of the three fortis/lenis pairs across three criteria (see section X 

above), with the exception of /g/ following a consonant as no word was seen as applicable, 

resulting in 912 words analysed in total, 112-160 for each plosive. An attempt was made 

to form minimal pairs when possible. As was the case with the word initial plosives and 

the word medial plosives, some additional words were available for analysis, resulting in 

a total of 73 test words, and 1168 words analysed. The results are consistent in that there 

are only a handful of instances in which voicing is present, in all other instances there is 

no voicing, and ergo no VOT. This fits with what has already been discussed on Icelandic 

containing no fortis plosives in word final position (Árnason, 2007), and is further 

strengthened by English plosives generally being devoiced in word final position, even 

more prominently so than in word initial position (Yavaş, 2011).  However, different 

results may be expected when the words are not read in isolation, as is the case with the 

wordlists, because the voicing in the onset of a following word could result in voicing 

and VOT for word final plosives (Yavaş, 2011). In a context scenario, depending on the 

rate of speech and the situation of the word relative to the following word, the word final 

plosive might have positive VOT/voicing. For example, if the sentence were I took the 

crab away, the word final bilabial plosive /b/ in crab might be analysed as having a 

positive VOT due to the voicing of the word initial /ə/ in away, and there not being a 

pause in articulation between the two separate words in spontaneous speech.    

 

4.1.4 Pre-aspiration 

For the pre-aspiration data, 69 words were selected, three to four for each plosive of the 

three fortis/lenis plosive pairs across three criteria (see section 3.1 above), resulting in 

1104 words analysed in total. An attempt was made to form minimal pairs or next to 

minimal pairs for all words, however this was not always possible, for instance in 

contrasting words with a plosive followed by a non-continuant sonorant. As was the case 



 

21 

for the VOT data, a few extra words were discovered in the analysis process, resulting in 

a final tally of 72 words analysed per speaker, expanding the combined total to 1152 

words analysed. For the words selected for the analysis, only half was expected to provide 

pre-aspirated data, those containing p, t or k orthographically. The other half of the 

(mostly) minimal pairs were chosen for contrast purposes.  

 

Figure 5. Distribution of pre-aspiration duration in the wordlists, split into four groups based on age and 

gender. 

 
 

Pre-aspiration was exhibited by all participants on at least six occasions, and all the test 

words which were expected to procure pre-aspiration data were produced as pre-

aspirated, with the exception of script and trumpet. The word chugged was also produced 

with pre-aspiration on one occasion, contrary to expectation, yet it was the only word 

from the accompanying lenis plosive words which tested positive for pre-aspiration. The 

average number of occurrences for pre-aspiration was 19, which is just under half of the 

40 trigger words. This may seem like an indication that pre-aspiration may become 

neutralized in Icelandic English, however there were a number of speaker errors at play, 

for instance in the word pups, only four speakers (two younger males and two older 

females) of 16 were analysed as producing the pre-aspirated form [phʏhps], while all the 

others produced something akin to [phʏp:s]. This may also be attributed to speakers 

adopting an interlanguage and opting to produce a form that, while sounding more like 

pubs than pups, is moving towards a less Icelandic form, and a more English form. 

Another problem was word recognition, for instance with the word acne, which proved 

to be problematic as 11 participants substituted /k/ for a number of other phones, four 

produced it with pre-aspiration, and one participant produced it in accordance with 

English standards. 

Looking at the data presented in figure 5 it is apparent that the average 

values across groups are relatively uniform. The median values range between 40-80 ms,  

for the OM group, 54-84 ms for the YM group, 49-75 ms for the OF group and 50-90 ms 

for the YF group. Furthermore, the average values are considerably lower than pre-

aspiration duration averages from the literature presented above. Table 13 refurbishes 
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table 5 to illustrate the difference between the averages from the literature and the 

averages collected for the present study. 

 

Table 13. A comparison between the averages of previous studies of pre-aspiration duration and the 

wordlist data from the present study.  

Study Average duration Type of data 

Garnes (1976) 95 ms Control sentences 

Pétursson (1974a, 1974b, 

1976) 

109 ms Isolated words and in context 

(combination from three 

studies) 

Rögnvaldsson (1980) 100 ms Control sentences 

Indriðason et al. (1991) 111 ms Control sentences 

Present study (2015) 66 ms Wordlists 

 

  However, as discussed, the values collected by previous researchers were 

collected from native Icelandic speakers reading words in a sentence context. Although 

there are instances in which the speakers recorded produce pre-aspiration of greater 

duration than those reported in the literature, the average values indicate a clear contrast 

between pre-aspiration as produced by L1 speakers of Icelandic speaking Icelandic, and 

L1 speakers of Icelandic speaking English. Thus, the values presented in the present study 

suggest that native Icelandic speakers produce shorter pre-aspiration when speaking 

English. However, these values are not representative of continues speech, which will be 

explored in the following sections.      

 

4.2 Text passage 

For the text passage analysis, the decision was made to include only words from the last 

paragraph for the plosive analysis, as this was deemed sufficient for analysis. For the pre-

aspiration analysis, the whole text was analysed in order get as many pre-aspirated words 

as possible into the analysis.  

 

4.2.1 Word initial plosives 

There were 19 instances of words containing word initial plosives in the last paragraph 

of the text passage, of which the distribution between plosive types can be seen in table 

14. The VOT values for the fortis plosives are slightly lower on average than the values 

for the wordlist word initial plosives, whereas the lenis values are virtually the same as 

for the wordlist values. The VOT for /p/ and /t/ are similar to the VOT values presented 

in Byrd (1993) for native speakers of English, while the VOT for /k/ is slightly higher 

than the reference values in Byrd (1993), it is still far closer to the English native 

speaker results (52 ms) than the Icelandic reference values (99 ms).  The results are 

summarized in table 14. 

 

Table 14. Summary of mean VOT values and standard deviations for word initial plosives in the text 

passage excerpt.   

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n=3) 46 22 b (n=3) 15 7 
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t (n=5) 51 22 d (n=1) 20 8 

k (n=6) 65 23 g (n=1) 29 7 

 

 

4.2.2 Word medial plosives 

There were 11 words containing word medial plosives in the last paragraph of the text 

passage, of which the distribution between plosive types can be seen in table 15. Although 

there are only a few words analysed the comparative results are interesting. The fortis and 

lenis distinction for the bilabial plosives seems to be neutralized in the word medial 

position, with /p/ becoming unaspirated. A similar indication is noted for the labiodental 

plosives, although /t/ has a slightly higher VOT than /d/, it is marginal at best, and 

nowhere near the VOT distinctions previously observed between the fortis/lenis pair. The 

odd ones out are the velar plosive VOT, which are similar to the results from the other 

VOT data. The problem may lie in the fact that the /k/ in required is at the onset of a 

stressed syllable, making it more akin to a word initial plosive. The results are 

summarized in table 15.  

 

Table 15. Summary of mean VOT values and standard deviations for word medial plosives in the text 

passage excerpt.   

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n=2) 15 9 b (n=1) 15 7 

t (n=4) 25 18 d (n=2) 20 17 

k (n=1) 72 18 g (n=1) 24 11 

 

 

4.2.3 Word final plosives 

There were 21 words in the last paragraph of the text passage which contained word final 

plosives. However, all the words contained either /t/ or /d/, supposedly due to them being 

the most prominent word final plosives in English. As /t/ and /d/ make up a fortis/lenis 

pair, a comparison is made between the two to give an indication as to whether a VOT 

contrast exists for the participants for word final plosives. Of the 21 words, 14 ended in 

/t/ and seven ended in /d/. Five of the words (right, side, treatment, might, but) were 

deemed to not have any voicing, and as a result, no VOT by any speaker. The results are 

surprising in that the average values for /t/ are similar to those for the word medial 

plosives, whereas the values for /d/ are twice as higher as the values exhibited in the word 

medial position, and almost twice as high as the /t/ VOT values. The reason may lie in 

the fact that two of the words containing /d/ (laid, required) are followed by the word her. 

The two words in question have much higher VOT values for some of the speaker than 

the other words, which suggests that the word initial /h/ in her interferes with the analysis. 

When the two words are left out, the average VOT values are a more reasonable 19 ms, 

with a standard deviation of 12. In that scenario, there is little in terms of difference 

between the fortis lenis pairs, and /t/ in word final position behaves like /t/ in word medial 

position, i.e. being unaspirated.      
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Table 16. Summary of mean VOT values and standard deviations for word final plosives in the text 

passage excerpt. The values for /d/ include averages from all the words, as well as averages excluding the 

two words followed by /h/ (see discussion above).  

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

t (n=14) 23 13 d (n=7) 

d (n=5) 

40 

19 

30 

12 

 

 

4.2.4 Pre-aspiration 

The text passage contained 30 words which could theoretically be pre-aspirated based on 

the phonology. However, a number of these words were function words, which are less 

likely to be accentuated and produced with pre-aspiration. These include words such as 

that, it, but and not, which made up a total of nine out of the 30 theoretically pre-aspirated 

words. The accentuation of the function words is also relative to the actual context of the 

text. For instance, in the phrase That area was much nearer for her, the word That is 

likely to be accentuated as [ðæt], as it is serves as a demonstrative in the phrase, whereas 

in Sarah warned that this course of treatment might be expensive, the word that is not 

likely to be accentuated due to it serving as a complementizer, and therefore being 

pronounced as [ðət]. Despite (some of) the function words being less likely to be pre-

aspirated, they were still included in the analysis. Out of the 30 words in which pre-

aspiration can occur, nine words were produced without pre-aspiration by all speakers 

(immediately, effective, that (2), but (2), it (2), kept) 

For the text passage data, 15 out of the 16 participants were adjudged as 

producing pre-aspiration on at least three occasions, whereas one participant did not 

produce pre-aspiration on any of the test words. The distribution between the groups is 

presented in figure 6 below. A difference between groups is noted as the older male group 

produced four words on average with pre-aspiration (13%), while the other groups 

produced between 8-11 words on average with pre-aspiration (27-37%). This indicates 

that, in context, the older male group is less likely to produce English words with pre-

aspiration than the other three groups. The distribution is also not uniform across groups 

as the range for the male groups are quite lower than the range for the female groups. 

Despite the seemingly wide range of data, the median range between Q1 and Q3 is not as 

widespread, with the OM group values falling between 33-48 ms, the OF group 44-63 

ms, the YM group 47-65 ms, and the YF group 42-56 ms. These values indicate that 

indicate that despite the apparent range in values, the groups are still relatively similar. 

 

Figure 6. Distribution of pre-aspiration duration in the text passage, split into four groups based on age and 

gender. 
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The conclusions drawn from the median values are given further support by the mean 

averages for each group, which show that their values are not far apart. OM = 41 ms 

average, OF = 56 ms average, YM = 55 ms average, and YF = 49 ms average. The OM 

group consistently has the lowest values with regard to the text passage data. 

 The text passage data is in part interesting for the fact that it provides the 

most readily comparable data to the values presented in the literature (summarized in 

table 5 and again in table 13), due to them being contained within a read sentence context. 

In table 16 the combined averages for the four groups are summarized and compared with 

averages from previous studies. The values present a stark contrast between the findings 

of the previous studies and the present study, with the difference ranging from 42-58 ms 

between the Icelandic values and the English values.  

 

 

 

 

 

Table 16. A comparison between the averages of previous studies of pre-aspiration duration and text 

passage data from the present study.  

Study Average duration Type of data 

Garnes (1976) 95 ms Control sentences 

Pétursson (1974a, 1974b, 

1976) 

109 ms Isolated words and in context 

(combination from three 

studies) 

Rögnvaldsson (1980) 100 ms Control sentences 

Indriðason et al. (1991) 111 ms Control sentences 

Present study (2015) 53 ms Text passage 

 

 

4.3 Interview 

For the interviews, the decision was made to limit the analysis to one minute of dialogue. 

Therefore the period between minute 02.30 and 03.30 was sampled and analysed for all 
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16 speakers. This period was chosen as it was adjudged to represent a point in the 

interviews in which the speakers had become comfortable with speaking English in an 

interview setting, but before the interview topic was abandoned and the interviewees had 

to be repeatedly prompted by the interviewer. The length of the interviews ranged 

between 5.00 - 11.31 minutes.   

 

4.3.1 Word initial plosives 

For the interview data it was impossible to predict or control for how many instances of 

each plosive would be available for analysis. Likewise, it was not possible to ensure that 

participants would produce the same words. Therefore the values acquired do not 

faithfully indicate comparable data, but rather a collection of VOT for various different 

words, a random sample of the population. All in all the 16 speakers produced 301 words 

with word initial plosives in the minute sampled for the analysis. The distribution of the 

words were as follows: 30 instances of /p/, 97 instances of /t/, 30 instances of /k/, 69 

instances of /b/, 26 instances of /d/ and 49 instances of /g/. The results are summarized in 

table 17. Interestingly, the lenis values are slightly higher than in the wordlist and text 

passage data, and are the same as the reference values for English from Byrd (1993), as 

well as the reference values for Icelandic from Pind (2001), with the only exception being 

/g/, which is slightly lower than Pind’s (2001) reference values. The average fortis VOT 

values, on the other hand, are lower than in the wordlist and text passage. Here the values 

are much lower than the Icelandic reference values from Pind (2001), but almost the same 

as Byrd’s (1993) English values, as in the present analysis, /p/ is on average 5 ms shorter, 

/t/ is 1 ms longer, and /k/ is the same. Given the fact that Byrd’s (1993) values were 

sampled from a corpus of continuous speech, the results from the interview portion 

suggest that Icelandic English VOT for the participants is comparable to that of L1 

speakers of English.  

 

 

 

 

Table 17. Summary of mean VOT values and standard deviations for word initial plosives in the 

interview sample.   

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n=30) 41 16 b (n=69) 18 11 

t (n=97) 50 21 d (n=26) 24 13 

k (n=30) 52 16 g (n=49) 28 12 

 

4.3.2 Word medial plosives 

There were 149 words containing word medial plosives in the interview sample. The 

distribution was as follows, 19 instances of /p/, 52 instances of /t/, 32 instances of /k/, 20 

instances of /b/, 18 instances of /d/, and eight instances of /g/. The results are summarized 

in table 18 below. The VOT values are closer than in the word initial plosives, again 

indicating that the fortis plosives are unaspirated in word medial position, and closer to 

their lenis counterparts. The phoneme that sticks out is /d/, which has a lower average 
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duration than /b/ in word medial position, and almost half the duration of /t/, indicating 

that there is some separation between the fortis and the lenis. However, this may come 

about due to phonotactic reasons, for instances if /t/ is the first phoneme of a stressed 

syllable. 

 

Table 18. Summary of mean VOT values and standard deviations for word medial plosives in the 

interview sample.   

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n=19) 27 19 b (n=20) 19 13 

t (n=52) 29 20 d (n=18) 16 14 

k (n=32) 34 19 g (n=8) 29 9 

 

4.3.3 Word final plosives 

There were 257 words in the interview sample which contained word final plosives. 

However, only 76 words (30% of total) were adjudged as having a VOT, due to their 

relevant position in the syntax. As a result, the VOT averages in table 19 indicate values 

for the 76 words containing VOT, excluding the rest. The relatively low number of word 

final plosives with VOT is comparative with what was said in section 4.1.3 on the lack of 

Icelandic fortis plosives in word final position. The speakers do not appear to voice the 

word final plosives unless the word is directly followed by another word. As was the case 

with the text passage, there is an abundance of labiodental plosives /t/ (39 instances) and 

/d/ (24 instances). And only a few examples of the bilabial and velar plosives, with three 

instances of /p/, nine instances of /k/, no instances of /b/, and only one instance of /g/. 

Nevertheless, the values follow the same pattern as in the word medial plosives, with the 

exception of /p/, which has similar VOT values as /b/ in the previous sections, and /d/ 

which has a slightly higher VOT than in the previous sections. The values for the 

labiodental fortis/lenis pairs and the velar fortis/lenis pairs are almost the same, again 

supporting the notion that fortis plosives become unaspirated in medial and final position. 

 

Table 19. Summary of mean VOT values and standard deviations for word final plosives in the interview 

sample.   

Fortis Mean VOT 

in ms 

Standard 

deviation 

Lenis Mean VOT 

in ms 

Standard 

deviation 

p (n=3) 18 10 b (n=0) N/A N/A 

t (n=39) 30 17 d (n=24) 28 16 

k (n=9) 34 18 g (n=1) 29 N/A 

 

 

4.3.4 Pre-aspiration 

The pre-aspiration data for the interview portion is minimal, and does not provide the 

same amount of data for analysis as the other test styles. In total, the 16 speakers produced 

115 words which fit the criteria of pre-aspiration within the range of one minute, an 

average of seven words per person. Out of those 115 words, 17 were deemed as having 

been pre-aspirated, with seven speakers not producing any target word as pre-aspirated 
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(three from the OM group, two from the YM group, one from the OF group and one from 

the YF group). The distribution between content and function words is notable. Out of 

the 115 words, 78 were function words (68%) and 37 (32%) content words. Furthermore, 

of the 17 words that were adjudged as containing pre-aspiration, 11 were content words. 

This means that although pre-aspiration was only present on 15% of the total words 

analysed, 30% of the content words were pre-aspirated. As previously discussed, function 

words are often likely to be unemphasized, resulting in the content words providing more 

valuable data, and as such it may be pertinent to only consider the data from the content 

words. Due to the scarce number of pre-aspirated words, figure 7 exhibits values from all 

speakers combined in a box and whiskers diagram. 

   

Figure 7. Distribution of pre-aspiration for all speakers in the interview portion. 

 
 

The distribution data in figure 7 exhibits a median values between Q1 and Q3 ranging 

between 29-53 ms. The median values are similar to the OM median values from the text 

passages, despite only containing data from one OM speaker, exhibiting that the values 

are slightly lowered for all groups when partaking in the interview. However, any 

conclusions drawn from the interview data is suspect due to the relatively limited data. 

As previously stated, studies of pre-aspiration in Icelandic have not included free form 

interviews like the one conducted for the present study, possibly due to the unpredictable 

output. Nevertheless the average duration of the values from the interview data are 

included in table 20 below, to exhibit how it stands in relation to previous findings. 

Unsurprisingly, the average duration is considerably lower than the durational values 

presented in previous studies.    

  

Table 20. A comparison between the averages of previous studies of pre-aspiration duration and the 

interview data from the present study.  

Study Average duration Type of data 

Garnes (1976) 95 ms Control sentences 

Pétursson (1974a, 1974b, 

1976) 

109 ms Isolated words and in context 

(combination from three 

studies) 

Rögnvaldsson (1980) 100 ms Control sentences 

0

10

20

30

40

50

60

70

80

Pre-aspiration duration: Interview



 

29 

Indriðason et al. (1991) 111 ms Control sentences 

Present study (2015) 46 ms Interview 

 

 

5. Discussion 

5.1 VOT values 

The results from the VOT sections suggest two possibilities. The first possibility is that 

the participants reduce VOT when speaking English, thus explaining why the observed 

Icelandic English values, and the English reference values, are similar, and increase in 

similarity with the change of formality and style (word list > text passage > interview). 

This may be a developing interlanguage feature, in an attempt to assimilate to the TL. 

The second possibility is that the phonological systems of Icelandic and English are more 

similar than initially assumed. Taking into account the apparent differences of findings 

from previous researchers (Lisker and Abramsson, 1964; Docherty, 1992; Byrd, 1993) 

which show a wide range of VOT values, it is difficult to decide which reference to go 

by. In comparison the Icelandic reference values from Pind (2001) are not representative 

of a large enough sample to be a definitive reference value. It is therefore possible that 

the data collected here is a representation of Icelandic VOT values transferred onto TL, 

which happen to be highly similar between languages. In order to draw a plausible 

conclusion for the present study, the participants should have been recorded speaking 

Icelandic to acquire internally comparative data. However, this was not done due to the 

time constraints of the recording and analysis process. Therefore the reference values 

were deemed sufficient for the purposes of the study. 

Furthermore, the results from the VOT section suggest that there is no age 

variation between the two groups in terms of VOT. Given the data presented, it appears 

as if VOT is a subtle phonetic feature, and possibly the same in Icelandic and English, 

which explains why the values for the two age groups are so uniform, being a stable 

feature of Icelandic as well as English.  

 

5.2 Pre-aspiration 

Given the results presented above, one can pose the question of whether there are 

significant differences in pre-aspiration duration between age groups throughout the three 

styles. Looking first at the values for the wordlists, we compare average pre-aspiration 

duration values for the OM and OF groups, with the values from the YM and YF 

respectively, using an unpaired t-test. The result of the comparison is p=0.1124, which is 

an insignificant difference, given a 95% accuracy criteria. Running the text passage data 

through the same process, the result is p=0.5710, which is a statistically insignificant 

difference. Finally, the interview data, with the same criteria, returns p=0.5695, which is 

a statistically insignificant difference. It is therefore clear that there is an insignificant 

difference in terms of pre-aspiration duration for the two age groups. The OM group is 

notable for consistently having the lowest average values. The slight differences (despite 

being statistically insignificant) may be explained by the fact that the OM group is the 

most professionally active, which may have resulted in slightly higher output proficiency. 

The profession of participants was not sampled for. By chance the participants in the OM 
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group had the most professional experience of the four groups. In Iceland, several 

companies make use of English as an internal language for communication, and due to 

the small size of the Icelandic language, international communications are handled in 

English as well. As a result, more professionally active individuals have more 

opportunities for English output, and more active input. However, due to this not being 

sampled for, these assumptions are purely hypothetical, and require further research.   

Another aspect of note for the pre-aspiration data is the fact that the 

durational values are steadily lowered across styles, beginning with the highest durational 

values for the wordlists and ending with the lowest durational values for the interview 

section. There is a unilateral direction in terms of duration decreasing. This is most likely 

due to the different styles affecting rates of speech. This durational decrease true for three 

of the groups as well (OF, YM, YF), but not the OM group, in which the interview values 

have a longer average duration than the text passage values. However, this may be due to 

the interview values only applying to one participant, as the other three OM participants 

did not exhibit pre-aspiration in the interview. If the lack of pre-aspiration were to be 

included, the average values would be much lower, and thus skew the results. The lack 

of pre-aspiration, and the low average durational values for the participants is noteworthy, 

as it begs the question of what is taking place. The participants may be at a stage in the 

development of an interlanguage in which they are subconsciously aware of the lack of 

pre-aspiration in English and are attempting to compensate. This compensation is then 

accomplished either by decreasing the pre-aspiration, or by pronouncing words in a 

different manner (for example by producing a longer vowel (V:C) or a longer plosive 

(VC:)). This study is not designed to answer this question, but the results indicate that the 

participants do not produce Icelandic English in the same way as Icelandic, with regards 

to pre-aspiration. It should be noted that this assumption is predicated two factors: 1) that 

the results from the literature, which are slightly dated, are applicable today, and 2) that 

the pre-aspiration values are accurate despite the unreliability of the recording 

environment, which would ideally have been a soundproof room, despite the best efforts 

taken to minimize interference. 

     

 

6. Conclusion 

In conclusion, the results of the present study point to a null result. There appears to be 

little or no age variation for the participants with regard to VOT and pre-aspiration when 

speaking English. This entails, that despite a supposed greater exposure to English than 

their older counterparts, the younger group does not exhibit significantly more native like 

English pronunciation. In fact, the values for the older group are in many cases lower than 

the younger groups. In regard to the VOT, it has become apparent that Icelandic and 

English may in fact have similar VOT distribution, as made apparent by the literature and 

how it relates to the outcomes of this study. It may even be postulated that English 

plosives should be analysed as aspirated and unaspirated, rather than unvoiced and 

voiced, given the lack of voiced values in the reference data. Meanwhile, the study does 

contain some implications regarding pre-aspiration in Icelandic English. On average, the 

participants exhibited much lower pre-aspiration when speaking English than would be 
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expected from the Icelandic reference values, and on several occasions, pre-aspiration 

was not present within an environment in which it would be expected (VC). Some of 

those instances can be traced to speaker error, but others might be attributed to a 

developing interlanguage feature, in which the speaker has subconsciously acknowledged 

that pre-aspiration is not a feature of English, and attempts to compensate. However, as 

Arnbjörnsdóttir (2007) claims, Icelandic natives may get L2 like English input, but the 

English output is still more akin to an FL.   
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Appendix A – Consent Form 

Consent Form: Informed Consent for Participants in Research Projects Involving 

Human Subjects  

(tentative) Project title: Plosives and Pre-aspiration in Icelandic English 

Researcher: Pétur Már Sigurjónsson Supervisor: Peter Sundkvist  

You are being asked to take part in a research study for an MA degree project. Before 

you decide to participate it is important for you to understand why the research is 

being done and what it will involve. Please take time to read the following information 

carefully. Ask me if there is anything that is not clear or if you would like more 

information. Take time to decide whether you want to volunteer to take part in this 

study.  

I. Purpose of this research project  

This project is concerned with the phonology (sound system) of Icelandic English, and 

whether there is a notable difference between the sounds made by individuals of 

different age groups. For the purposes of this study, the two age groups being 

compared consist of native Icelandic individuals born 1965-1975 on the one hand, 

and 1985-1995 on the other hand. The purpose of the project is to determine whether 

English pronunciation varies between these two age groups.  

II. Procedures  

The interview consists of three parts. The first part involves an informal interview 

prompted by questions from the interviewer. The second part involves reading a short 

text titled Comma Gets a Cure, which you will get a chance to read through before 

recording begins. The third and final part involves reading two wordlists which 

consist of 172 words each, which you will get a chance to scan through before 

recording begins. The interview is expected to take 45 minutes in total. The whole 

interview will be recorded, with pauses, using an audio-recorder, and later analysed 

using acoustic analysis software. The recordings will be stored electronically for five 

years.  

III. Risks  

The risks involved with participation in this project are none as all the data will be 

anonymized and will be analysed for form rather than content, i.e. what you say will 

not be repeated in the paper, only how you say it.  

IV. Extent of anonymity and confidentiality  

The audio recording of the interview will be analysed by the researcher, with the 

possibility of the supervising instructor getting access to some of the wordlist 

recordings to assist or guide the researcher with the analysis. Audio recordings will 

be stored on a password accessed computer and will be labelled with a coded name. 

Parts of the data acquired may be included in scholarly publications and presentations, 

however this does not extend to a transcription of the interview (see III. Risks). To 

protect your confidentiality as an informant for this research, any documents labelled 

with your name or personally-identifying information will be kept solely by the 

researcher  

V. Freedom to withdraw  
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You are free to withdraw from the study or refuse to participate in any part of the study 

at any time, without any further explanation.  

VI. Participants’ responsibilities  

You have no responsibilities in addition to the ones already listed above.  

VII. Participants’ permission  

I have read this consent form, including the conditions of this project. I have had the 

opportunity to discuss the consent form with the researcher. Any questions I have 

about this research have been answered to my satisfaction. I hereby acknowledge the 

above and give my voluntary consent:  

Name (print letters)  

Signature  

Date  

If you have any further questions about this study, feel free to contact me at any time:  

Pétur Már Sigurjónsson  

peturms@gmail.com  

661 5589  

+46 76 208 5680 
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Appendix B – Word selection 

Below is a table indicating the criteria for the words selected for the wordlist used in the data 

gathering process. 

 

 

 

Criteria Fortis Example Lenis Example 

Word inital /p/_ pear 

peek 

pill 

poor 

pride 

/b/_ bare 

beak 

bill 

bore 

bride 

/t/_ time 

tip 

tan 

ton 

train 

/d/_ dime 

dip 

Dan 

done 

drain 

/k/_ core 

cave 

card 

cold 

crate 

/g/_ gore 

gave 

guard 

gold 

great 

Word internal, 

following a 

consonant 

_/p/_ stamps 

carpet 

trumpet 

sample 

_/b/_ combination 

barbed 

 

bramble 

urban 

_/t/_ pester 

carts 

ants 

_/d/_ flounder 

cards 

bands 

_/k/_ perky 

balcony 

bulky 

_/g/_ purgatory 

algorithm 

Olga 

Word internal, 

following short 

vowel 

V/p/_ pups 

happy 

poppy 

script 

V/b/_ pubs 

cabby 

Bobby 

cribs 

V/t/_ fatty 

wets 

fitting 

butter 

V/d/_ daddy 

weds 

fiddle 

buddy 

V/k/_ backs  

picks 

chucked 

V/g/_ bags 

pigs 

chugged 
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locks logs 

Word internal, 

following short 

vowel, 

preceding a non-

continuant 

sonorant 

V/p//l,n/ 

 

 

 

 

apply 

 

application 

chaplain 

coupling 

V/b//l,n/ ablaze 

ablaut 

 

 

 

oblivious 

V/t//l,n/ Etna 

motley 

fatly 

Tetley 

V/d//l,n/ Edna 

 

badly 

deadly 

V/k//l,n/ Buckley 

acne 

Oklahoma 

 

V/g//l,n/ ugly 

Agnes 

 

agnostic 

ignite 

Word final, 

following a 

consonant 

_/p/ burp 

harp 

pulp 

_/b/ verb 

carb 

bulb 

_/t/ Bart 

hurt 

_/d/ bard 

heard 

_/k/ sink 

trunk 

park 

_/g/  

Word final, 

following short 

vowel 

V/p/ stop 

crap 

mop 

pup 

V/b/ stub 

crab 

mob 

pub 

V/t/ mutt 

put 

pot 

cot 

V/d/ mud 

good 

pod 

cod 

V/k/ pick 

buck 

lock 

peck 

V/g/ pig 

bug 

log 

peg 

Word final, 

following long 

vowel 

V:/p/ loop 

deep 

coop 

V:/b/ lube 

dweeb 

cube 

V:/t/ brute 

fight 

root 

feet 

V:/d/ brood 

confide 

rude 

feed 

V:/k/ leak 

fluke 

antique 

V:/g/ league 

fugue 

fatigue 



 

38 

Appendix C – Comma Gets a Cure 

Comma Gets a Cure by Honorof, McCullough and Somerville 

 

Well, here's a story for you: Sarah Perry was a veterinary nurse who had been working 

daily at an old zoo in a deserted district of the territory, so she was very happy to start a 

new job at a superb private practice in north square near the Duke Street Tower.  

That area was much nearer for her and more to her liking. Even so, on her first 

morning, she felt stressed. She ate a bowl of porridge, checked herself in the mirror and 

washed her face in a hurry. Then she put on a plain yellow dress and a fleece jacket, 

picked up her kit and headed for work. 

When she got there, there was a woman with a goose waiting for her. The 

woman gave Sarah an official letter from the vet. The letter implied that the animal 

could be suffering from a rare form of foot and mouth disease, which was surprising, 

because normally you would only expect to see it in a dog or a goat. Sarah was 

sentimental, so this made her feel sorry for the beautiful bird. 

Before long, that itchy goose began to strut around the office like a lunatic, 

which made an unsanitary mess. The goose's owner, Mary Harrison, kept calling, 

"Comma, Comma," which Sarah thought was an odd choice for a name. Comma was 

strong and huge, so it would take some force to trap her, but Sarah had a different idea.  

First she tried gently stroking the goose's lower back with her palm, then singing 

a tune to her. Finally, she administered ether. Her efforts were not futile. In no time, the 

goose began to tire, so Sarah was able to hold onto Comma and give her a relaxing bath. 

Once Sarah had managed to bathe the goose, she wiped her off with a cloth and 

laid her on her right side. Then Sarah confirmed the vet’s diagnosis. Almost 

immediately, she remembered an effective treatment that required her to measure out a 

lot of medicine. Sarah warned that this course of treatment might be expensive, either 

five or six times the cost of penicillin. I can’t imagine paying so much, but Mrs. 

Harrison, a millionaire lawyer, thought it was a fair price for a cure. 
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