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Abstract

This apparent and real time study analyses how dialect features
in the speech of children and adults are differently affected
depending on whether they live in homogeneous or
heterogeneous speech communities. The general hypotheses are
that speakers in such high contact settings as heterogeneous
urban centers are more prone to innovation than speakers in
homogeneous tightly-knit communities, and that children
accelerate leveling, especially through schooling and
socialization. This study is of Gheg Albanian, a dialect spoken
in and around the capital Tirana. Two features were
investigated: rounding of /a/ and vowel length contrasts. Two
groups of adults and children were compared: one from Tirana
and one from a nearby village. Additionally, the children were
recorded twice over a period of 12 months and were compared
longitudinally. The results showed that length contrasts were
still present in both communities and age groups. Rounding of
/a/ was lost in the city, but undergoing change in the village,
with differences measured in apparent time, but also in child
speech within the 12-month span. Our study further raises the
issue of combining both apparent and real time data within the
same design.

Index Terms: Albanian, dialect contact, real and apparent time,
acoustics.

1. Introduction

Albanian (shgip in Albanian) is a language of the Indo-
European family spoken by 6-7 million people [1] living mostly
in Albania and Kosovo, but also in North Macedonia, Italy,
Greece, Montenegro and Serbia. The two main Albanian
dialects, Gheg and Tosk [2], differ on an array of linguistic
features, and are used alongside a predominantly Tosk-based
standard variety [3]. The focus of this paper is on two dialect
features that characterize the variety of Gheg traditionally
spoken in and around the capital city of Tirana: contextual
rounding of the low vowel /a/ and phonemic vowel length
contrasts [2,4,5,6, etc.]. We investigate how these features are
realized by children and adults who live in the homogeneous
rural community of Bérzhit€ versus heterogeneous urban
Tirana.

Tirana has been chosen as the locus of our investigation
because of its heterogeneous nature: it underwent considerable
socio-demographic changes during and after communism.
More specifically, a strict spatio-economic planning policy
during the communist era turned urban centers such as Tirana
into large industrial complexes via interregional allocation of
workforce, which meant that workers from around the country
were sent there to “serve the country” [7,8, etc.]. In Tirana, this
created a high contact situation between the local Gheg
speaking community and Tosk speaking migrant workers.

Additionally, in post-communist Albania, Tirana received en
masse internal migrants in search of better economic
opportunities, causing the city to triple in size [9] and to
experience further linguistic contact. Last but not least, with the
city being the country’s main administrative, educational,
cultural and media hub, Tirana’s speech community has
unquestionably been under a strong influence of the standard
variety.

By contrast, the community of Bérzhit€, even though
located about 15 km away from Tirana, did not experience
anything similar. During communism, as a result of the
regime’s spatio-economic policy of retaining the agrarian
nature of the countryside [8,10, etc.], villages may have
experienced emigration, but no immigration. After
communism, a rural exodus took place [11]; again, people
moved out, but not into villages. This kept the communities
quite homogenous and linguistic contacts to a minimum; often
the only outsiders coming into villages like Bérzhit€ were the
teachers who spoke the standard variety, to which the
community was already exposed through public media.

Various impressionistic studies have suggested dialect
leveling in different Gheg-speaking cities attributable to the
aforementioned high contact situation [7,10]. Our recent study
[12] comparing adult Gheg speakers living in Tirana and
Bérzhité has confirmed that rounding of /a/ is almost non-
existent in Tirana, while it is being variably produced in the
village; phonemic length contrasts, on the other hand, are
preserved in both locations. Rounding of /a/ (henceforth,
[a]+round) refers to the stressed low vowel /a/ being labialized
[4] as [o] or [0] when preceded by a nasal consonant, as in nata
‘night’ ['nota]. Loss of this feature means that speakers
pronounce [ ‘nata] just as in Tosk and the standard (henceforth,
Tosk/Standard). Length contrasts are phonemic in Gheg and
function primarily as a morpho-phonological marker of
indefiniteness, as in: veza ‘the egg’ ['veza] vs. njé vezé ‘an egg’
[ve:z] [2]. By contrast, both Tosk/Standard only have short
vowels.

In the present study, we compare how these two features are
produced by adult and child speakers. This cross-generational
comparison forms part of an apparent time design and is often
used as a proxy for establishing whether a linguistic community
is experiencing sound or language change [13,14]. In the dialect
contact literature, children are also thought to be instrumental
in pushing forward ongoing changes, either because they tend
to reanalyze and generalize features they are exposed to, or
because they come in contact with peers who do not share the
phonetic characteristics of their family [15]. By comparing
children and adults, we thus seek to establish whether change
in Gheg spoken in the city has further progressed in the
direction of Tosk/Standard for the rounding of /a/, and whether
it has been initiated for length.



We also added a real time component [14,16] to the design
of the study in order to observe finer longitudinal change over
time by re-recording the children at yearly intervals (two sets of
recordings are completed and analyzed here). We selected first-
graders because it has been shown that the onset of schooling
and socialization outside the family nucleus may precipitate
sound or language change [17,18].

2. Methods

2.1. Participants and Materials

Forty-seven (47) speakers participated in this study, including
26 children and 21 adults. The children, 14 girls and 12 boys,
were recorded twice over a period of 12 months, first when they
were in first grade, aged 6-7 years old, and second when they
were in second grade. Fifteen (15) children were from Tirana
and 11 from Bérzhité. The 21 adults, all women aged 29-72
years old (X = 43), were approached via the children’s primary
schools; they were mothers, grandmothers or acquaintances
recruited through snowball sampling. Eleven (11) adults were
from Tirana and 10 from Bérzhité. All participants were native
Gheg speakers born and raised in the same Gheg-speaking area.

The recordings took place in quiet rooms of primary
schools in Tirana and Bérzhité with a Beyerdynamic TG H54c
head-mounted microphone. The speech signal was digitally
recorded (44,100 Hz, 16 bits) with a Tascam US-2x2 and the
Speech Recorder software [19].

As the children could not yet read in first grade, the
participants took part in a picture naming task featuring 54
different items, 29 of which are analyzed here. Because the
lexical items chosen had to be depictable in images and
meaningful to children, it was not possible to control for such
factors as stress pattern, number of syllables, and phonetic
context. Each lexical item was produced four times per speaker
per recording session (7924 tokens after removal of
unanalyzable material).

The speech signal was forced-aligned using WebMAUS
[20,21] and structured into a speech database using EMU-
SDMS [22]. The statistical analyses were carried out in R, using
the /me4 and emmeans packages [23,24,25].

2.2. Contextual rounding

Eleven words were analyzed: 3 with [a]+round, 4 with [a]-round
and 4 with /o/ vowels. Formant frequencies were estimated with
linear prediction coding (LPC) using the Burg algorithm. Five
formants were calculated in the 0-7000 Hertz range for
children, and 0-5500 for female adults. For each vowel, F1 and
F2 calculated at 11 equally spaced time points between vowel
onset and offset were smoothed with a 5-point median filter. In
order to parameterize the dynamic shape of each formant
trajectory, F1 and F2 were decomposed into sets of half-cycle
cosine waves using the discrete cosine transformation (DCT)
resulting in three coefficients, ko, k7 and k2, for each formant
(thus 6 coefficients, 3 for F1 and 3 for F2 per vowel) that are
proportional respectively to the formant’s mean, linear slope,
and curvature. The normalised orthogonal projection op of a
vowel Xs in a six-dimensional space formed by the DCT
coefficients was calculated in order to determine the relative
distance of any [a]+round vowel to the same speaker’s [a]-round
and /o/ from (1):

(7?5_511)0(511_50) (1)

(Ea_Eo)O(ga_gu)

op(¥s)=1-2

in which X is the position (vector of 6 values) of any individual
[a]+round vowel in a six-dimensional space formed by the DCT
coefficients, ¢, and ¢, are the centroids (means) of all [a]-round
and /o/ vowels produced by the same speaker in the same DCT
space, and © is the scalar (inner) product of two vectors [26].
Formula (1) expresses in a single value the relative proximity
of a given vowel’s combined F1 and F2 trajectories (encoded
as DCT coefficients) to the mean F1 and F2 trajectory shapes
of [a]-round and /o/: the closer [a]+round is in this acoustic space
to [a]-round or /0/, the closer the values of this parameter are to
+1 and —1 respectively. The output of (1) was the dependent
variable in two separate linear mixed-effects regression models,
one comparing adults and children (apparent time, formula 2),
and one assessing intra-individual change in children (real time,
formula 3):

Imer(response ~ Year + AgeGroup*Origin +
(1|Speaker) + (AgeGroup+Origin|Word)) 2)

Imer(response ~ Year*Origin + (Year|Speaker) +
(Origint+Year|Word)) 3)

where AgeGroup is a two-level fixed factor (Adults/Children),
Origin is a two-level fixed factor (City/Village), and Speaker
and Word are random factors. Also note that in (2), the variable
Year models the variance explained by the longitudinal
component, but is not of interest per se. It has two levels, Yearl
and Year2, with adults coded as Yearl. Since it has an
asymmetrical structure (no adult is represented in Year2, but all
children are), it is not set as a slope for the random effect
Speaker. Formula (3) excludes adults such that the two levels
of Year correspond to Yearl and Year2 of data from children.

For Figure 1 only, F1 and F2 at the midpoint of the vowels
were speaker-normalized as z-scores [27]. In order to do so, we
used 4 words with /i/, 3 with /y/, 5 with /u/ and 3 with /e/ in
addition to the 11 words with /0/, [a]+round and [a]-round already
mentioned.

2.3. Phonemic length

Twenty-five words were analyzed,19 of which contained long
vowels and 6 short vowels. Duration was measured after hand-
correction of the boundaries marking the onset and offset of the
vowels. The statistical models in (4, 5) included the log-
transformed duration as the response variable, Length as a two-
level fixed factor (Long/Short) and the other fixed and random
factors as in (2, 3):

Imer(log(response) ~ Year +
AgeGroup*Length*Origin + (Length|Speaker) +

(AgeGroup+Origin|Word)) 4
Imer(log(response) ~ Year*Length*Origin +
(Length+Year|Speaker) + (Origin+Year|Word)) 5)
3. Results
3.1. Contextual rounding

Figure 1 shows how tokens of [a]+round are distributed in F1/F2
planes compared to the speakers’ baseline [a]-round and /o/,
represented by gray ellipses. Figure 1 also includes a series of
density plots illustrating how the values of the orthogonal
projection (op) of [a]+round are distributed relative to the
anchors [a]-round corresponding to 1, and /o/ to —1. We observe
that the [a]+round tokens produced by the city adults overlap
mostly with their [a]-round ellipse and have op values around



+1. The village speakers’ tokens overlap with both [a]-round and
/o/ in the F1/F2 plane and have a quasi-bimodal distribution of
op values with peaks centered around +1 and —1, suggesting
the presence of both rounded and unrounded variants,
consistently with an ongoing change [14].
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Figure 1: Tokens of [a]+round projected on baseline
[a]-round (coded /a/) and /o/ ellipses in normalized
F1/F2 space (left & middle),; distribution of values of
orthogonal projection, where [a]-round equals 1 and
/o/ equals —1 (right)

The city children, like the city adults, mainly produced
tokens overlapping with [a]-round, but the distribution of their
op values is more condensed. They also appear quite stable
from Yearl to Year2. The village children, on the other hand,
produced in Yearl both rounded and unrounded variants, but
fewer rounded ones than the adults, as reflected in the F1/F2
plane and distribution, where the peak around —1 is smaller
than the +1 peak. In Year2, they produced even fewer rounded
variants and were much more similar to city children than to
village adults.
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Figure 2: Predicted value of orthogonal projection for
the levels of the significant effects in models (1) and
(2), where baseline [a]-round (coded /a/) equals 1 and
/o/ equals —1

The results of the statistical analyses showed a significant
influence of both AgeGroup (#[9.7] = 5.02, p < 0.001) and of
Origin (#[44.5] = 5.17, p < 0.001) on op, but no interaction

between these factors. As can be seen in Figure 2, the predicted
value is significantly higher for children, meaning that their
tokens are closer to [a]-round than they are in adults. They even
seem to be more peripheral than [a]-round, as can be inferred
from a mean predicted value over +1. Furthermore, the
predicted op value is lower for village speakers, i.e., at around
0. This likely reflects the averaging of the +1 and —1 peaks
observed in Figure 1. The results of the second model applied
to the data from children only reveal a significant effect of Year
(¢{17.6] =2.27, p = 0.035), but not of Origin, and no interaction
between these factors. Figure 2 shows that the predicted value
at Year2 is lower than at Yearl, suggesting that the children’s
productions have become less peripheral in the vowel space
over time.

3.2, Phonemic length

Figure 3 displays duration measured in short and long vowels.
It is clear that all groups of speakers produced the length
contrast. In general, villagers produced longer vowels than city
dwellers, especially in the Long words. Children’s vowels were
also longer than for adults, possibly due to a slower speech rate
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Figure 3: Duration of vowels in short and long words

The results of the statistical analyses showed a significant
influence on vowel duration of AgeGroup (#58.9]=2.64,
p=0.009), Origin ({[55.2]= 2.37, p= 0.020) and Length
(#[27.5] = 6.72, p < 0.001), with no interaction between these
factors. As shown in Figure 4, the first model predicts greater
durations for child and village speakers, irrespective of
expected length. A greater duration is also predicted for the long
vowels.

The model fitted to the child data shows a significant three-
way interaction between Year, Origin and Length (#[4403] =
4.52, p<0.001). As evidenced by the results of the post-hoc
comparisons, presented in Figure 5, village children remained
quite stable over time and the difference between their long and
short vowels is predicted to be greater than for the city children.
The latter changed over time, with a slightly more marked
difference between short and long vowels in Year2. The
duration of their short vowels, in particular, has become closer
to adult values (see Figure 3). Beyond the three-way interaction,



the only significant effect is that of Length (¢[31]= 4.34,
»<0.001).
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Figure 4: Predicted duration for the levels of the
significant effects in model (3) (exponentiated)
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interaction in model (4) (exponentiated)

4. Discussion and Conclusions

In this study, we compared the attrition of two dialect features
of Gheg for Gheg speakers living in a heterogeneous, high
contact city (Tirana) as opposed to a more homogeneous,
tightly-knit rural community (Bérzhit€). In our earlier study on
adults [12], Gheg speakers preserved length contrasts in both
these locations, while phonetic rounding of /a/ appeared to be
lost in Tirana and also likely undergoing change in Bérzhitg. In
this paper, we sought to verify whether leveling was more
advanced for children living in these two communities.

For /a/-rounding, we found that whereas village speakers
produced variants of [a]+round that were acoustically similar to
either [a]-round or /o/ (bimodal distribution), the city speakers’
[a]+round was much closer to [a]-round. This confirms our
previous work, but does not indicate that the children behave
differently from the adults (no significant interaction between
AgeGroup and Origin). As a whole, child productions were
significantly closer to [a]-round than adult productions, but they
also got further away from [a]-round over time, in both the city
and the village. This could indicate that the children’s vocalic
category is becoming less peripheral and more adult-like.
Figure 2 also showed village children had produced less
rounded tokens in Year2 than Yearl, but this observation was
not statistically supported by an interaction in model (2).

Contrastive length definitely seems to be preserved among
our participants. Once again, we found no evidence that
children behave differently from the adults, except that their

vowels generally had a greater duration, which could come as
result of a slower speech rate [28]. Moreover, village speakers
produced vowels with a greater duration than city speakers; our
qualitative observations suggest this is mostly due to long
vowels having an especially large duration in the village, but
this was not confirmed statistically. While the village children
remained very stable from Yearl to Year2, their city peers
slightly increased the contrast between short and long vowels
over time, away from Tosk/Standard, similarly to what has been
previously reported in [17], where 4-5-year-old children
converged toward nonstandard, rather than standard variants.

In sum, in the city, we observe that both adults and children
have lost rounded /a/ and preserved length contrasts. In the
village, there are signs of change: the adults produced both
rounded and unrounded variants of [a]+round, while the children
produced less rounded variants than the adults in Yearl, and
even less just a year later. This tends to indicate that children
are pushing the ongoing change in the village. Length, on the
other hand, may be resisting change even in a heterogeneous
and high contact setting like Tirana because it is a morpho-
phonological marker, not just a phonetic variant like /a/-
rounding, and such linguistically complex features are expected
to change more slowly [15,29].

Notably, however, some of the changes we observe from
Yearl to Year2 could partly be explained by growth [30,31,32].
For example, the finding that [a]+round has become less
peripheral could be due to less hyperarticulated speech as
children grow, which in turn may be the reason why we do not
observe significant ongoing loss of the feature among village
children. Additionally, the increased length contrast in city
children in Year2 is also due in part to the duration of their short
vowels becoming closer to that of the adults’ short vowels,
although it is not entirely clear why they should be ahead of
their village peers in acquiring adult-like durations. As our
study unfolds and additional recordings are made, one of the
goals will be to tease apart effects of growth and dialect change.

Limitations of our study include a relatively small number
of participants. Even though such low counts are typical of
longitudinal work having to make do with sample attrition, this
results in less statistical power, which in turn, may mask certain
effects. Also, because we used a picture naming task, there are
phonetic factors we could not control for that may have
increased variability. Perhaps the greatest limitation of this
work is that we had to break down the statistical analysis of
each feature into two distinct models, one dealing with apparent
time and the other with real time. Future work should address
the issue of integrating both in a single model, given the added
depth such a design brings to our understanding of language
variation and change.
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