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Abstract

This report concerns vocabulary development and its cognitive underpinning in 49
young Greek learners (M = 7 years, 8 months), after two years of intensive exposure
to L2 English. The data come from an experimental school for the teaching of
English in Thessaloniki, implementing innovative teaching methodologies. Testing
took place in Grade 2, when participants had received significant L2 exposure
(approximately 300 hours). We measured L2 vocabulary (comprehension,
production) and working memory (WM), the phonological store in particular,
since this shares close links with early L2 vocabulary development (Gathercole &
Alloway 2008). Due to the demanding nature of the L2 communicative classroom
regarding attention resources, we also investigated the role of the central executive
of WM in early FL vocabulary development.
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1. Introduction - Setting the context

Over the past thirty years learner performance and differential success in
SLA and FL learning have been attributed to various contributing factors
(for a review see Dornyei 2005; Ehrman, Leaver & Oxford 2003) such
as instructional context (Wesche 1981), age at which instruction begins
(Johnson & Newport 1989), motivation (Dornyei 2005; Dorneyi & Skehan
2003), personality traits (Gardner 1990), FL aptitude (Carroll 1981). More
recently, the interest of academia has shifted to executive functions and
their role in FL learning.

This article forms part of longitudinal research! with a cognitive
orientation that explores the involvement of various mental skills in L2
vocabulary development and narrative writing. The present study examines
early FL learning (EFLL) taking place in a formal context, i.e. a partial
immersion school offering optimal conditions (qualified teachers, input
flood, small size of FL classes) and bilingual education to its students. It
investigates the outcome of a two-year period of intensive L2 exposure
in terms of vocabulary growth (comprehension and production in oral
discourse) and seeks to explore whether, apart from the phonological
store of working memory (see section 1.3.1), there are other cognitive
skills underpinning the early (between the ages of 6 and 8) learning of an
additional language.

In the following sections, we sketch out the theoretical framework
of the study, touching upon issues such as the age factor and the early
introduction of a FL in a formal setting, the intensification of FL. programmes
through the employment of teaching approaches such as CLIL (Content and
Language Integrated Learning), and finally the contribution of cognitive
skills, in particular WM, to the process of starting learning a FL very early.

1.1 Early Foreign Language Learning (EFLL)

The age factor has been at the heart of a long-standing debate in SLA
literature (for a review see Singleton & Ryan 2004) and constitutes one
of the crucial variables that can affect the learning outcome, in a SL or a
FL setting. In a discussion of the age effect on FL learning, Mufioz (2010)
argues that this has been primarily studied in natural settings, i.e. in cases

! The same cohort of students was tested in Grades 1, 2 and 6 of primary school.
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of early bilingualism where children learn their two languages at home
and at school or in cases of immigrants, whose proficiency level in the TL
is examined with respect to age of onset (i.e. arrival in the L2 community).
In such studies the focus rests on the comparison between younger vs.
older starters, with frequently contradictory findings emerging as to the
language aspects each age group may exhibit superiority in (Singleton &
Ryan 2004). To resolve the conflict, Krashen, Long and Scarcella (1982)
introduced the ideas of rate of learning and eventual success. On the
one hand, older starters seem to be faster and more efficient learners in
the short run because of their explicit learning capacities and cognitive
maturity (Cenoz 2003; Garcia Lecumberri & Gallardo 2003; Garcia Mayo
2003; Muiioz 2003, 2010), advanced conversational skills (Krashen 1985),
or more sophisticated learning strategies (Oxford 1989). On the other
hand, younger starters demonstrate a superior level of performance in the
long term, mainly because of their low affective filter (Krashen 1985) and
lower inhibition (McLaughlin 1984), the optimal conditions of learning
they enjoy (Bialystok 1997; Pinter 2011) and the significant TL exposure
they receive over time (Krashen, Scarcella & Long 1982; Singleton & Ryan
2004).

However, as Mufioz (2010) argues, the ultimate attainment advantage
of the early start found in natural settings has been credited to a quite
different setting, the FL one, even though evidence to support such a claim
is scarce. Singleton and Ryan (2004) and Mufioz (2010) suggest that in
a typical FL classroom setting, the superior ultimate advantage of early
starters will take much longer to emerge because FL learners are part-time
learners and the FL classroom is a low input level context: access to the TL
outside the classroom is very limited and children do not receive enough
contact hours to catch up in the long run (Pinter 2011). This makes the
investigation of long-term benefits a tedious enterprise and explains the
scarcity of such studies. On these grounds, Mufioz (2006, 2010) and
Johnstone (2009) questioned the earlier the better view in all respects and
suggested that early FL learning may be advantageous over time if various
conditions are met, a representative sample of which are the following:
a) young learners are provided with massive L2 exposure, b) they follow
intensive L2 courses from one educational cycle to the next (primary
school, junior and senior high school), and c) they are given plenty of
opportunities to use the L2 in meaningful ways. One of the latest teaching
approaches that may intensify FL. programmes and provide learners with
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additional FL contact is CLIL, with the balanced integration of the content
of another school subject (e.g. History) and of the FL in one school hour.

1.2 Content and Language Integrated Learning (CLIL)

Johnstone (2009) believes that CLIL programmes may help maximise
the key variables of time and intensity and yield impressive linguistic and
content outcomes, as they help learners become fluent and confident
L2 users (Mihaljevic Djigunovic 2009; Nikolov & Mihaljevic Djigunovic
2006). Since the 1990s, such programmes have become more and more
commonplace in Canada, the Basque country, and Europe (Dalton-Puffer
2008; Eurydice Report 2012) because they lend themselves to naturalistic
FL learning. Most of the learning is implicit and incidental and does not
require explicit language instruction (Mattheoudakis, Alexiou & Laskaridou
2014). In this sense, these programmes constitute a form of bilingual
education and as such they are expected to carry at least some of the
advantages of bilingualism and bilingual education (Cummins 1984). The
experimental school this study was conducted in has introduced CLIL in
the last grades of primary education since 2010 and as such it constitutes
an example of a bilingual setting (see section 2.1).

As already mentioned, the study has a cognitive orientation. So far,
EFLL research has investigated mostly the linguistic and affective gains
of this enterprise rather than the cognitive ones (Garcia Lecumberri &
Gallardo 2003; Mihaljevic Djigunovic & Krevelj 2009; Mufioz 2010;
Nikolov 2009a, b). To fill the gap, the present study examines the cognitive
processes involved in the earliest stages of FL learning, between the ages
of 6 and 8. In particular, it examines the relation between Early Foreign
Language Learning (EFLL) and Working Memory (WM) which is one of the
executive functions that emerges early in life (Beveridge, Jarrold & Pettit
2002; Wiebe et al. 2011) and is closely connected to academic achievement
(St. Clair-Thompson & Gathercole 2006).

1.3 Executive functions

In recent years, scientific research has been exploring the link between
executive functioning and FLlearning. The three most frequently researched
executive functions with respect to adults (Miyake et al. 2000) and children
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(Lehto et al. 2003; Monette, Bigras & Guay 2011) are Working Memory,
Inhibition and Shifting (for a review see Sawyer & Ranta 2001), due to
their close relevance to L1 acquisition and L2 learning (Andersson 2010).
This study concentrates on and further explores the contribution of various
constituents of Working Memory to early FL learning.

1.3.1 Working Memory and FL learning

Working memory is the human flexible capacity to store and manipulate
information in real time and one of the cognitive processes which the
learning and use of a FL draws on (Baddeley 2003; Gathercole & Alloway
2008; Gathercole et al. 1992). It is a fragile system of limited capacity,
regarding the amount of information that can be held before it is lost
and the amount of time this material is available for further processing.
Its capacity increases between the ages of 4 and 14, exhibiting a two- to
three-fold expansion, while individual differences in capacity may have
immediate consequences on children’s cognition, L1 acquisition and L2
learning (Gathercole 1998).

Currently, the most influential model of WM is that of Baddeley and
Hitch (1974)2. According to this model, the central executive or complex
WM combines storage and processing functions; it is a modality-free and
limited in capacity system that performs a range of higher order cognitive
operations such as directing attention, planning actions, solving problem:s,
reasoning logically, etc. (Kimberg, D’Esposito & Farah 1997). It also
organises and monitors all WM operations, allocating cognitive resources
and integrating information from long-term memory (LTM) and WM
sub-systems: the phonological loop, the visuo-spatial sketchpad and the
episodic buffer (Baddeley 1986, 1996, 2000). The loop or phonological
short-term memory (PSTM) encodes, maintains and processes verbal
material (Baddeley, Gathercole & Papagno 1998). It consists of a short-
term phonological store that holds material in a phonological code which, if
not rehearsed sub-vocally, decays within 1.5-2 seconds. It can also register
visual information in the store, if this is silently articulated (Baddeley 2003;
Safar & Kormos 2008). Children engage in such conscious and consistent
rehearsal after the age of 7, which explains why there is a rapid increase of
PSTM capacity after that age (Gathercole & Pickering 2000a, b; Gathercole
et al. 2004). The visuo-spatial sketchpad stores material in terms of visual

2 See also Baddeley (1986, 2003).
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and spatial features while the episodic buffer serves as an intermediary
between the other WM stores and LTM (Dornyei 2005), combining visual
and verbal information into coherent episodes that are then sent to the
LTM to be linked to existing representations (Alloway et al. 2004; Nevo &
Breznitz 2011).

The contribution of PSTM is most critical at the early stages of
vocabulary learning (Mackey et al. 2002) in the L1 (Adams & Gathercole
1996; Baddeley 1986; Gathercole & Adams 1994; Gathercole & Baddeley
1993; Gathercole et al. 1992) and the L2, in children and adults (Baddeley,
Gathercole & Papagno 1998; Cheung 1996; Gathercole & Adams 1994;
Gathercole & Baddeley 1993; Masoura & Gathercole 1999; Maocovpa,
Gathercole & Mnapmiékov 2004; Papagno, Valentine & Baddeley 1991;
Service 1992). Also, the phonological store of WM facilitates general school
achievement and fluent speech (Alloway & Alloway 2010; Gathercole,
Brown & Pickering 2003; Gathercole & Pickering 2000a, b; Gathercole et
al. 2004; Kormos & Safar 2008; St. Clair-Thompson & Gathercole 2006)
and improves comprehension, reading and listening abilities (for a review
see Alloway 2006; Daneman & Carpenter 1980; Mapidaxn-Kaoowtaxn
1998; Maridaki-Kassotaki 2002).

1.4 The research question of the study

There is abundant evidence on the predictive role of the phonological loop
in L1 acquisition and L2 vocabulary learning. Nevertheless, Mufioz (2010)
argues that these are two different processes in many respects. For one
thing, FL learners are at a disadvantage when compared to L1 acquirers
(Randall 2007); unlike L1 processing that is UG-driven (Bley-Vroman
1990; Chomsky 2005), FL processing is slower, less automated and more
effortful, especially in the earliest stages (Andersson 2010; Wattendorf &
Festman 2008). Today more than ever before, with the implementation of
innovative teaching methods and the increased interaction taking place
in the FL classroom, learners need to make sense of large amounts of
aural data that pose heavy processing demands on both their PSTM and
attentional resources (Mackey et al. 2002; Safar & Kormos 2008). WM
is the “mental workspace” (Gathercole & Alloway 2008: 16) where this
conscious, directed and targeted processing of key language patterns takes
place before these manage to enter LTM (Randall 2007).
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The instructed setting of the study is one such case: it is a partial
immersion school that offers increased contact with English from the
first year of L2 schooling; therefore, the idea of investigating whether
the central executive (=the mechanism of WM that controls attention) is
also involved in the early learning of novel vocabulary was viewed as an
interesting challenge. The research question posed is the following:

Apart from the critical contribution of the phonological loop, does
the central executive of WM also play a role at the earliest stages of
learning novel vocabulary in the FL?

We expect participants to do equally well in the tasks that tap their
phonological store and complex WM for two reasons: a) they are still
building up their L1 vocabulary and are thus very much dependent upon
their phonological loop to do so; although previous research indicates its
close link to L1 acquisition and L2 learning up to 5 (Masoura & Gathercole
1999) there is evidence (Service 1992) suggesting this can even stretch
up to the age of 11-12, b) Schmidt’s theory of noticing and attention
emphasises the key role of attended processing in the establishment of
“new or modified knowledge, memory, skills, and routines” (2001: 29). In
today’s communicative classrooms young learners are constantly exposed
to and overwhelmed by large amounts of input (Hummel & French 2010;
Robinson 2002). However, their information-processing capacity is limited
(McLaughlin 1990, as cited in Ellis 2003: 390) and for any FLL to occur,
young learners need to employ their attentional resources to the maximum
to sort through the massive amounts of input encountered, “tune in” only
what is relevant to the occasion and “tune out” the rest (Gass & Mackey
2007: 186). As the central executive is the mechanism of WM responsible
for the allocation of cognitive resources, we expect this to also play a key
role in the process.

2. The methodology of the study

2.1 The school
The data form only part of the findings of longitudinal research exploring

the involvement of various cognitive skills in L2 vocabulary development
and narrative writing. The present study was carried out at the end of the
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second year of FL schooling to ensure that students had received significant
L2 exposure (approximately 300 hours).

The primary school of this study is experimental for the teaching of
English as a FL (EFL) (Mattheoudakis, Alexiou & Laskaridou 2014). It
introduces EFL from Grade 1 with five 45-minute lessons per week while
these increase to eight from Grade 3 to Grade 6. This is a unique case in
Greece as all mainstream schools introduce English from Grade 1 with one
hour per week, which increases to three in the last four grades. Throughout
the study English was taught by four highly specialised English teachers
who collaborated very closely with each other. The school implements
various teaching methods, some of which are Asher’s (1982) Total
Physical Response (TPR), Krashen and Terrell’s Natural Approach (1983),
Communicative Language Teaching (CLT), Task-based learning (TBL),
Content and Language Integrated Learning (CLIL). All encourage the joint
involvement of receptive and productive language since “both qualify
equally as examples of practice” (Bialystok 1981: 25) and associate with
the long-term retention of new linguistic material, a better understanding
of novel utterances and the development of positive attitudes in learners
towards language learning (Ellis 1994). The first two methodologies were
implemented in Grades 1 and 2 as the school places emphasis on learner
fluency and “oral competency in communication” (Terrell 1977: 326) and
supports the development of listening and speaking skills in the first two
years of schooling. One of its priorities is to help young learners build up a
basic vocabulary, i.e. words, expressions, lexical knowledge salient to their
life experiences and lay the foundations for future learning in ways that are
both fun and pleasant. Through TPR the students are engaged in play-like
activities that help them best develop their comprehension skills before
the emergence of oral production (Lundberg & Lindgren 2008, as cited in
Nikolov & Mihaljevic Djigunovic 2011). By means of the Natural approach
they learn to interact in the FL via real communicative episodes embedded
in a functional-notional syllabus that contains a series of topics, all relevant
and of interest to them (see section 2.3.3), supplemented by games, tasks
and other play-like activities that provide them with comprehensible FL
input (Krashen 1985).
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2.2 The participants

All participants were Greek speakers, living in the same low to middle-
class neighbourhood in the western part of Thessaloniki. The exclusionary
criterion applied upon recruitment was that of monolingualism: bilingual
and trilingual children or children with previous knowledge of English were
excluded to avoid any confounding effect the additional language(s) might
have on their English performance. The 49 informants (23 boys and 26
girls) came from three Grade 2 classes. Their mean age, standard deviation
and range were the following: M 7 years, 8 months; SD 3 months; range: 7
years, 2 months to 8 years, 2 months.

Due to the young age of the participants, informed consent was obtained
from the parents. Informants were located by means of a questionnaire and
a letter distributed at the beginning of Grade 1 (via the school principals
and teachers) to the students’ parents/guardians. The letter explained the
purpose of the research and emphasised that participation was optional,
participants would be seen in hours falling outside the school’s core
program (i.e. Greek language, English language, Mathematics) and all
data would be codified to ensure confidentiality. Twenty-one students
were excluded because parental consent was not obtained or because they
were not monolingual.

2.3 The testing procedure and the tools used

Informants were seen twice: at the beginning of Grade 1 we tested their
L1 verbal intelligence and matched them for their native skills, according
to the Linguistic Coding Hypothesis of Sparks and Ganschow (1991) these
serve as the foundation for FL learning. We used the relevant sub-tests
(vocabulary, metalinguistic concepts) of the two versions of the standardised
Diagnostic Test of Verbal Intelligence (DVIQ) (Stavrakaki & Tsimpli 2000)
to assess in oral discourse (comprehension, production) their linguistic
abilities in L1. DVIQ I addresses pre-schoolers while DVIQ II is designed
for school-age children (ages 6.5 — 9.5). We ran DVIQ I because in Grade 1
some children fell on the borderline (6-6.5 years of age).

Before the end of Grade 2 participants were seen in two sessions;
we examined the capacity of the phonological loop (PSTM) and the
central executive (CWM) and their FL vocabulary, with regard to oral
comprehension and production. They were tested individually in a quiet
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room on the school premises. Each testing session lasted approximately 20
minutes.

2.3.1 Measures of PSTM

The phonological loop was tested via the forward digit span test and two
non-word repetition ones. In the forward digit span and recall test (Wechsler
1991) participants listened to series of digits (one digit per second) which
they had to repeat in the same order. Presentation began with two digits in
a series; two trials were presented at each level of difficulty. With a correct
report of the sequence, the length of the next was increased by one digit.
Level of difficulty gradually increased, reaching a maximum of nine digits
in eight trials. The test was discontinued when both trials at a given level
were incorrectly recalled. All successful responses were taken into account
(Maocovpa, Gathercole & MnaunAékov 2004). One point was allocated for
every successful response and half a point for a partially given correct
response (right digits, wrong order). Maximum total score: 16 points.

Nonword repetition tasks involve the spoken presentation of artificial,
void of meaning words, conforming to the phonotactics of a language.
Nonword repetition is a reliable measure of PSTM capacity (Baddeley,
Thomson & Buchanan 1975) and a good predictor of vocabulary learning
and other language skills during the early school years (Gathercole &
Adams 1994; Gathercole & Baddeley 1993; Gathercole et al. 1992; for
a review see Baddeley, Gathercole & Papagno 1998). Nevertheless, what
is documented is that nonword repetition tasks yield stronger relations
to vocabulary scores than digit span ones (Gathercole 1999) due to the
lexical unfamiliarity of the items. In this sense, they are much closer to the
situation the FL learner faces in the beginning, where all verbal material is
novel (Baddeley 2003; Baddeley, Gathercole & Papagno 1998).

The two tasks used were: a) The Children’s Test of Nonword
Repetition (Gathercole & Baddeley 1996), hereafter Nonce Eng. and b)
The Test of Nonword Repetition for Greek-speaking children (Maridaki-
Kassotaki 1998), hereafter Nonce Gr. Each consists of 40 nonwords which
were auditorily presented to the informants. They listened to the words
once and had 5 seconds to repeat each with full accuracy (all phonemes
correct). Responses were recorded, coded and scored by the two native
speakers (Greek, English) involved in the test. Each nonword correctly
repeated was given a point; phonological deviations from the target form
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(addition, deletion, or phoneme replacement) were valued as incorrect
and got no point (Archibald & Gathercole 2006). When it was obvious
that some children tended to misarticulate certain phonemes consistently,
answers that contained these specific phonemes were scored as correct
(Maocobpa, Gathercole & Mnapmiékov 2004). Emphasis was given on their
ability to reproduce the sounds as accurately as possible and not on their
ability to mimic the English pronunciation as such. Maximum total score
in either test was 40 points.

2.3.2 Measures of CWM

The capacity of complex WM (or the central executive) was tested by the
Backwards digit recall task (Wechsler 1991) and a Listening and Recall test
based on the one originally developed by Daneman and Carpenter (1980).
Both tasks combine processing with concurrent storage.

a) The backwards digit span task: The test employs the same
procedure as the forward condition in all respects except that
participants are required to recall the spoken digits in the reverse
order (Alloway & Alloway 2010; Gathercole 1999; Nevo & Breznitz
2011). The transposition of order requires the involvement of
executive-attention resources (St. Clair-Thompson 2010) and
imposes a substantial WM load on both the central executive and
the phonological loop (Gathercole 1999; Kormos & Safar 2008).
Two practice trials were given to ensure participants understood
the concept of reverse. There is a maximum of eight digits in overall
seven trials. The test was run and scored the same way as in the
forward condition. Maximum total score: 14 points.

b) The Listening span and Recall task: The task is a dual measure
of WM for language (Baddeley 1996). The test requires the
active maintenance of information in the face of simultaneous
processing and interference and thus recruits executive attention-
control to combat interference (Conway et al. 2005). The task
used is a modified version of the listening span test administered
by Xpvooxoov (2006) and requires the recall of semantically and
phonologically unrelated words®. The test consists of six difficulty
levels. Participants were told they would be presented with
increasingly longer sets of sentences. One practice trial was given at

* The list was designed by Tsimpli and Peristeri (personal communication).
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the one-sentence level, to familiarise them with the task demands.
On each trial, they listened to a series of sentences, judged their
veracity and then recalled the lexically unrelated words at the end
of each set. Permission to go to the next level was granted only
when four (not necessarily consecutive) correct trials were given
within each level. In all statistical analyses, we took into account
the participants’ ability to correctly recall the word (i.e. storage
capacity). Irrespective of performance on the semantic evaluation
of the sentence, one point was given for every correctly recalled
word. With four such cases in a level, six points were assigned to
participants. To be credited with a point in levels 2, 3 and 4, they
had to correctly recall a corresponding number of 2, 3 or 4 words
in each set.

2.3.3 The English Vocabulary Test

FL vocabulary was assessed with two measures examining oral skills
(receptive, productive) (see Appendices 1 and 2 for sample slides). A
pilot test was administered to eight students, to see whether the two sub-
tests designed were easy, difficult or confusing and accordingly make the
necessary modifications. Half of them were valued as high achievers by
their English teachers, while the other half was the low achievers group.
The pilot tests consisted of 5 items for every skill, 10 in total. None of these
items appeared in the experimental test that followed. Instructions on the
task were given in Greek.

The test was designed for the purposes of this research. The two sub-
tests measured the knowledge gained during the first two years of the
learners’ FL schooling; thus, the material used was based on the school
curriculum of Grades 1 and 2. Among the short stories or songs that
learners had been exposed to during the two years were Winnie in Winter;
Itsy Bitsy Spider, Goldilocks and the three bears, Hetty and the lion, Five
little squirrels, Meg and Mog, etc. What follows is only a selection of the
thematic fields covered in Grades 1 and 2 in the curriculum that refer to
children’s environment at home, outside the home and in school: family,
friends, feelings, main numerals, the school, clothes, body parts, animals,
the four seasons, Christmas, main colours, food, means of transportation,
sports, as well as action verbs such as stand, sit, walk, turn around found in
lexical rote-learned chunks of high frequency such as Point to (your ears),
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Sit down, or formulaic expressions such as How are you? I’ m fine, thanks,
etc. The two tests were carefully designed to tap into the same thematic
fields and tested whether participants could recall and produce a number of
nouns (Szpotowicz 2010), action verbs (in the present progressive form),
and adjectives they had been taught (Okalidou et al. 2011).

The receptive task was implemented first and comprised 15 slides.
Children were asked to point to the picture that was being named (e.g.
Point to the yellow pencil) or to do exactly what they were told (e.g. Show
me your fingers). A digital stopwatch was used to record the time each
needed to complete the test. For each individual a scoring sheet was kept
on which we recorded their responses (correct, incorrect, not given) and
the duration of the test (minutes, seconds).

The students’ production was tested second. 15 slides displayed a
number of different objects, actions, etc. The researcher asked 15 questions
and tried to elicit as many answers as possible, with the help of the pictured
objects or actions in the slides. 11 questions elicited a corresponding
number of individual words, each credited with one point (e.g. What is
this? A horse); the other four elicited chunks of words (e.g. Where is the
boy sitting? On the bed) that were awarded 2 points each.

3. Findings - Discussion

We examined the learners’ vocabulary performance with regard to their
overall achievement (aggregate score: FL._Voc_Total) and we also measured
separately comprehension and production. First we ran correlation analyses
to explore the relations between the measures and then we conducted
regression analyses to define the direction of causality; these would help
us answer our research question. Table 1 below displays the descriptive
statistics:

[Table 1: Descriptive Statistics — Mean and Standard Deviation
(SD)]

3.1 Performance in the FL vocabulary test

a) FL_Receptive: Maximum score for this test was 15. The scores
of the participants were distributed in three categories: a) those
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below the median quartile (37), b) the scores between the median
and lower limit of the upper quartile (8-11; M-Q3 range hereafter),
and c) those of the upper quartile (12-15). Figure 1 illustrates
learner performance with respect to time duration and score, with
each cycle representing one case.

[Figure 1: FL. Receptive: Time duration and score]

What becomes clear is that 34 students (69.4%) scored in the upper
quartile, 11 students (22.4%) scored in the M-Q3 range and 4 students
(8.2%) scored below the median quartile.

b) FL Productive: Maximum score for this test was 19. The scores
were also distributed in three categories: a) those below the
median quartile (39), b) the scores of the M-Q3 range (10-14),
and c) those above the upper quartile (15-19). Figure 2 illustrates
participants’ performance in terms of score and time duration:

[Figure 2: FL. Productive: Time duration and score]

Figure 2 shows that only 16 students (32.7%) scored in the upper quartile,
18 students (36.7%) scored in the M-Q3 range and 15 students (30.6%)
scored below the median quartile.

The findings suggest that FL production was more difficult than
comprehension. Of the 69.4% of the students who scored above the
upper quartile in the receptive test, only 32.7% scored equally high in the
productive. The difficulty students experienced was also reflected in the
time required to complete the task. While they finished the productive test
in a range of 100 to 363 seconds, they needed almost half this time for the
receptive task (overall range: 60-198 seconds).

¢) Participants’ combined performance in the two FL skills

Table 2 below shows the combined performance of participants in the
two tests. What appears in bold, marks the number of students whose
performance did not mark any difference (i.e. they performed equally poor,
average, or good) in the two tests: 4 scored below median, 2 scored in the
M-Q3 range, while 16 students scored above the upper quartile.

[Table 2: Participants’ combined performance in the two FL
tests]

Of the 11 students that scored in the M-Q3 range in the receptive test, 9
scored worse (below the median quartile) in the productive test. Also, of
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the 34 students that scored above the upper quartile in the receptive test,
2 students scored below median and 16 scored in the M-Q3 range in the
productive test. The chi-square analysis revealed a statistically significant
difference in learners’ performance between the two tests, i.e. between
the cases that did not manage to go to a higher quartile with those that
actually scored significantly worse in the productive test: x* = 33.051,
df = 4, p < .001.

The findings confirm previous studies (Lundberg & Lindgren 2008,
as cited in Nikolov & Mihaljevic Djigunovic 2011) on early FL vocabulary
learning. With meaning-focused interaction, spontaneous production
emerges very slowly in the first two years and substantial time is needed
before learners develop creative and fluent speech with reasonable accuracy
and breadth (Blondin et al. 1998). Fall-backs have been reported for both
comprehension and production after the first year of FL schooling, with
development in the first year being faster than in the second. These have
been attributed to the small amount of time spent on English (1-4 hours
per week), the different didactic approaches adopted (Goorhuis-Brouwer
& De Bot 2010) and/or the teachers’ frequent code-switching between the
native language and the FL (Lundberg 2010).

3.2 Correlations between the measures

First, the internal relations found between the FL_Total (aggregate score),
FL Receptive, and FL_productive were found to be significant, with
coefficients ranging from .66, to .96, indicating the internal validity of the
tests.

The aggregate FL score correlated strongly with Nonce Gr. (r = .40,
p < .01), confirming previous findings that demonstrate a link between the
loop and FL vocabulary learning (Masoura & Gathercole 1999; Macobpa,
Gathercole & Mnaumiékov 2004). It also associated with Listening Recall
(r = .36 p < .05), indicating the relation between CWM and FL vocabulary
acquisition (St. Clair-Thompson & Gathercole 2006).

Under closer examination, FL. comprehension and production shared
stronger to more moderate associations with both PSTM and CWM. FL_
Receptive correlated with Nonce Gr. (r = .42), Nonce Eng. (r = .33), and
Listening Recall (r = .44). This last finding suggests the direct involvement
of CWM in the regulation of attention during FL comprehension (Kormos
& Safar 2008). FL production correlated with Listening Recall (r = .42)
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and Nonce Gr. (r = .41), indicating the involvement of both PSTM and
CWM when children attempt to produce language in the FL. This is natural,
however, as this task at this early stage of FLL poses high attentional
demands on learners who only possess limited language resources (Kormos
& Safar 2008).

The fact that both comprehension and production shared strong links
with the Greek-sounding nonword repetition task may be interpreted in
two ways. First, that FL performance in young learners is supported by a
language-general phonological loop process (Andersson 2010; Macovpa,
Gathercole & MmnapnAékov 2004). Seen from this perspective, PSTM
serves as the foundation for FLL (Cheung 1996; Sparks & Ganschow
1991, 2001), supports memory performance and facilitates the ease with
which learners acquire new lexical material (Baddeley, Gathercole &
Papagno 1998; Gathercole & Adams 1994; Masoura & Gathercole 1999;
Maocovpa, Gathercole & Mnapmiékov 2004). A second explanation is that
participants, by means of their central executive, resort to their LTM
phonological representations of their L1, i.e. the language to which they
are phonologically more sensitive, which holds better-quality or longer-
lasting phonological traces and as such they are consequently easier to
repeat (Gathercole 1998; Gathercole et al. 1997; Maocovpa, Gathercole &
MnapnAékov 2004; Morra & Camba 2009). This, according to Masoura
and Gathercole (1999) is particularly evident in the initial stages of FLL.
The findings align with previous ones, that have established the reciprocal
relation of STM and LTM between the ages of 5 and 8 (Gathercole et al.
1992), where the capacity of the loop promotes the learning of the new
phonological patterns of the foreign words, while existing phonological
knowledge of the L1 supplements the loop and influences the ease with
which learners retain lexical sequences in the phonological store.

3.3 Stepwise regressions

We then examined whether overall performance in the FL (FL._Voc. Total)
or the two skills separately, comprehension and production could be
predicted by PSTM and CWM.

When the aggregate FL score was the dependent variable, PSTM was a
stronger predictor (Nonce_ Gr., 14%, F(1,45) = 8.510; p < .01) than CWM
(Listening Recall, 11,3%, F(1,45) = 6.835; p < .05). This suggests that in
order to perform well in the vocabulary test the learners relied on the loop

96



Lia Efstathiadi: Early Foreign Language Learning

for the temporary storage of the phonological representations of the novel
words and on their central executive for the coordination and execution
of the multiple processing required during the FLL process. These findings
align with those of Andersson (2010) who found an overall significant
contribution of the two constructs (27%) to FL. comprehension in 9- to 10-
year-old Swedish learners of EFL. In Service (1992) a similar significant
level of prediction (19%) also emerged between nonword repetition scores
and FL vocabulary learning. Kormos and Safar (2008) found an even
stronger association (30.25%) between CWM and FL proficiency, but with
older learners (15- to 16-year-olds).

When FL comprehension and production were examined separately,
CWM (Listening Recall) proved to be a stronger predictor than PSTM
(Nonce Gr.). When we entered FL comprehension into the analysis, CWM
had a slightly greater predictive value (17.7%) than PSTM (16%). The
same picture emerged with FL production, where CWM explained 15.8% of
the variance, compared to the 15% of PSTM. This suggests that speaking in
the FL poses high attentional demands on learners (Kormos & Safar 2008).
Since our participants were not yet literate in the FL, it is reasonable to
assume that they relied heavily on their WM resources, the loop and the
central executive, to encode the incoming FL information. With experience
and practice this reliance is expected to gradually decrease over the years,
when the FL processing will become more automatic and less effortful
(Andersson 2010).

The findings confirm Kormos and Safar (2008), who argued that in the
early stages of instructed FLL, CWM plays a more decisive role than PSTM,
serving as a bottleneck in the acquisition of L2 skills; at more advanced
stages, its capacity allows for the storage of verbal material in WM and the
acquisition of an even wider repertoire of words and expressions.

To conclude, the findings corroborate previous ones with respect to
PSTM and its close link to FLL (Alexiou 2005; Cheung 1996), while they
establish a new, interesting and more powerful relation between the central
executive and FL vocabulary learning. Our hypothesis was fully confirmed,
with CWM being a stronger predictor of FL comprehension and production
than PSTM. The large proportion of the variance in FL performance that
was left unidentified suggests that FLL is a rather multidimensional process
and remains highly subject to multiple other variables that were mentioned
in the beginning of this article.
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4. Concluding remarks

The present study examined whether at a very early stage of FLL, apart
from the often reported phonological loop, the mechanism of WM that is
responsible for the allocation of attention, can also explain FL vocabulary
learning. The findings indicate the active role of the central executive from
the earliest stages of this process; this is important, since, in addition to
directing attention, the central executive performs various other high-
level regulatory executive functions such as planning actions, solving
problems and reasoning logically (Baddeley 1986; Kimberg, D’Esposito &
Farah 1997); as such, it may determine the learning potential of young
children.

Regarding the FL performance of participants, the study confirmed
that comprehension and production are two distinct processes that follow
different trajectories; the latter is more arduous and takes more time to
emerge than the former. Although the FL programme followed by the
experimental school was intensive, we should keep in mind the following:
a) two years of FL exposure is a rather short period as the relevant literature
suggests; in incidental vocabulary learning, learners need to encounter
novel vocabulary in context multiple times before sizable gains emerge
(Webb 2007), b) literacy in the FL, which can accelerate FL performance
(Johnstone 2009) was still absent at the time of testing, c) children as
young as these, have not yet developed the full and complex range of their
learning strategies (Cole & Cole 2001), to be able to further support this
process. Hence, the results primarily reveal the vital contribution of critical
cognitive skills to early FL vocabulary growth and not the FL. competence
of the young learners that is still developing.
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APPENDIX 1: THE RECEPTIVE TEST_SAMPLE SLIDES

Slide 3: Show me the car
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APPENDIX 2: THE PRODUCTIVE TEST_SAMPLE SLIDES

Slide 1: What is the girl doing? (reading a book)

., &

Slide 2: The boy and the girl are very ... (happy)

n A

Slide 3: This is an ... (airplane or plane)
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Tables

Table 1. Descriptive Statistics — Mean and Standard Deviation (SD)

Tasks Mean SD
FL Voc._Total 24.69 5.43
FL_Receptive 12.82 1.73
FL_Productive 12.15 3.58
Digit recall Forward 7.05 1.46
Nonce_Gr. 34.99 3.59
Nonce Eng. 28.51 3.96
Digit recall Backwards 4.31 1.10
Listening Recall 7.05 3.04

Table 2. Participants’ combined performance in the two FL tests

Score Productive
Total
9 10-14 15-19
Count 4 0 0 4
37
% of Total 8.2% .0% .0% 8.2%
Score 811 Count 9 2 0 11
Receptive % of Total 18.4% 4.1% .0% 22.4%
Count 2 16 16 34
12-15
% of Total 4.1% 32.7% 32.7% 69.4%
Total Count 15 18 16 49
% of Total 30.6% 36.7% 32.7% 100.0%
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Lia Efstathiadi: Early Foreign Language Learning

JInja EBcTatmanm

PAHO YYEILE CTPAHOT JE3VKA: MTHTEH3VIBHA M3JIOXKEHOCT,
PA3BOJ IEKCUKE 1 KOTHUTVBHE BEHITVIHE YK/bYYEHE
Y TAJ ITPOLIEC

Caxkerak

OsBaj pap 6aBM ce pas3BojeM JIeKCUKe U KOTHUTUBHMM OCHOBaMa TOT pa3Boja KO
49 MIanMX y4eHUKa IpYKe HallMOHA/IHOCTU (IIpocevyHe CTapocTy 7 TOfuHA U 8 Meceln),
HaKOH ILITO Cy TOKOM JIBe TOfMHe OM/IM MHTEH3UBHO V3/I0XKEH) eHIVIECKOM Kao pyroM
jesuxy. ITogany cy mpuKyI/beHM y eKCIIepMMEHTATHOj MIKO/IN 32 yYerbe €HIIECKOT je3VKa
y ConyHy, y K0joj ce IpMMerbYyjy MHOBaTUBHE MeTOfie HacTase. TecTrpame je 06aB/beHO y
IIPYyTOM paspefy, Kajia Cy y4eCHNIV OV IOBOJbHO U3I0KEHY APYTOM je3UKy (y TpoceKy
300 caTu). Mepuiu cMO JIEKCYIKY PYTOT je3uKa (pasyMeBame U IPOAYKLV]Y) M pajHy Me-
Mopujy, HapounTo mamherme Be3aHo 3a (OHOJIOTHY, TIOLITO je OHO YCKO ITOBE3aHO ca pa-
HUM pa3BojeM JieKcuke gpyror jesuka (Gathercole & Alloway 2008). ITomro je npupopga
KOMYHMKATMBHOT NPUCTYIIa HACTaBy APYTOT je3MKa 3aXTeBHA Y KOHTEKCTY Ofip>KaBarba
HaXxme, Takole cMo ce 6aBV/IN YTIOTOM IIEHTPATHOT U3BPIINOIIA pajlHe MEMOpPHje TOKOM
PaHOT pa3Boja IEKCUKe CTPAHOT je3MKa.

Krby4une peun: panu pa3Boj 1IeKCUKe CTPaHOT je3MKa, MHTErPMUCaHO y4Yeme cafpKaja
un jesuxa (CLIL), poHonomko xpaTkopouHo namheme, IeHTpalTHy U3BpLIMIAL]
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