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Abstract

The current study assessed the performance of 100 (Arabic-English) early and late bilinguals who lived
in Kuwait and were exposed to English as a second language. These students are all students at a
technical college in Kuwait who are in their second year of study. They are majoring in scientific fields
as many of them are employees enrolled to pursue their education. We used free naming and translation
tasks to investigate bilinguals' lexical activation and the effect of age of acquisition on lexical semantic
processing. The current study's main goal was to distinguish the lexical semantic organization of early
and late bilinguals and to see if there was a difference in the performance of both types of bilinguals in
both tasks. It investigated whether the age of acquisition effect emerged during the subjects' lexical
activation process. According to the findings, early bilinguals had a faster reaction time and a higher

rate of accuracy than late bilinguals.
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INTRODUCTION

Language appears to be the most robust
mechanism of human interaction, as it is easily
used to grasp and express a wide range of ideas
and emotions. It is used to communicate ideas to
one another and to accurately represent what we
see around us. Another important role of
language is that it allows us to think about
ourselves, our thoughts, and other people.
Language for communication includes various
sophisticated mental processes in the bilingual's
mind as well as massive information about the
various meanings of words that facilitate the
transmission of thoughts and ideas.

Characteristic features in the mental lexicon
shed light on essential dimensions of the essence
of semantic representation. Numerous proposed
semantic hypotheses and meaning
representation models rely on these statistical
patterns as operational concepts. As these
hypotheses and models show, semantic

properties are frequently used to perform
reliable and quantitative verification of mental
lexicon structure statements. Many semantic
representation hypotheses, including prototype
theory (Rosch & Mervis, 1975) and moral
theories, focus on semantic features (Smith &
Medin, 1981). The hierarchical network model
of semantic memory and language
representation (Collins & Loftus, 1975), the
Semantic Feature Comparison Model (Smith,
Shoben, & Rips, 1974), the Featured and
Unitary Semantic Space (FUSS) Model
(Vigliocco, Vinson, Lewis, & Garrett, 2004),
and the Vector Model of Memory (Hintzman,
1986) are among the approaches (Hinton &
Shallice, 1991; Plaut & Shallice, 1993).

A significant number of experimental results
relating to comprehension suggest that the
bilingual's language is being activated
concurrently (Beauvillain and Grainger, 1987;
Grainger and Dijkstra, 1999). The facilitation or
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inhibition of output from one language to
another, particularly the orthographic and
phonological details in one language words, is
an example of bilingual languages' simultaneous
activation  (Bijeljac-Babic, Biardeau and
Grainger, 1999).

Some studies, such as those conducted by
Genesee, Paradis, and Crago (2004), Meisel
(2009), Unsworth, and et al., believe that early
bilinguals may pattern similarly to simultaneous
bilinguals when they pass through different
trajectories from L2 learners due to the latter
group's later age of onset. According to
bilingualism research, simultaneous
bilingualism  improves and  maintains
competition in both languages. Their early
acquisition is a good indicator of their narrow
postlexical status, whereas their late acquisition
may include pragmatics and word level
awareness. Furthermore, Harley and Wang
(1997) discovered that early bilinguals
outperformed older bilinguals in many areas,
including pronunciation, morphology, and
syntax. Furthermore, Krashen, Long, and
Scarcella (1979) discovered that early foreign
language learners outperform late learners in the
long run. These and other studies confirm that
early language learners or bilinguals have an
advantage in oral communication over late
bilinguals (Genesee, 1987; Swain & Lapkin,
1986; Wesche, Morrison, Ready, & Pawley,
1990). Other research works by scholars such as
(Cummins 1981; Cummins & Swain, 1986;
Lapkin, Swain, & Shapson, 1990; Swain &
Lapkin 1986) confirmed that children who have
early language learning have  more
advantageous cognitively and academically than
the late ones, and they also have more proficient
oral skills than the late ones.

The mental lexicon, which is mentioned here for
its relevance to the paper's topic, is defined as "a
mental representation of words stored in
memory, including information about a word's
meaning, pronunciation, syntactic
characteristics, and so on (Carroll, 1999)." The
theory of the mental lexicon investigates the
characteristics and form of meanings, as well as
the psychological representation of words. The
main components of the mental lexicon are
vocabulary knowledge (phonetics, syntax,
morphology, and semantics), mental lexicon
organization (the process of storing these
vocabularies in memory), and vocabulary

extraction (the activation of lexical knowledge).
The role of the mental lexicon is to store and
organize words in the brains of bilinguals.

Older and later studies classified the bilingual
mental lexicon into numerous models
(Weinreich (1953) and Dong & Gui (2002)), the
most contentious of which are the word
association model and concept mediation.
Levelt (1989) assumes that the two parts of the
lemma and lexeme are included in the internal
structure of the lexical entry. Lemma is
concerned with semantic and syntactic aspects
such as word meaning and knowledge of word
classes, whereas lexeme is concerned with
morphological and phonological aspects such as
word spelling and word variations.

Methodology
Data collection and Participants

A total of 100 students have been chosen as
participants for this paper in order to collect
data. They are early and late bilinguals who
lived in Kuwait and were exposed to English as
a second language. These students are all
students at a technical college in Kuwait who are
in their second year of study. They range in age
from 19 to 25 years. The researcher met the
participants at their colleges and study locations.
The date included 100 stimuli that were
displayed on a laptop and shown to the
participants. These stimuli included images of
vegetables, fruits, animals, clothing, and birds
that were randomly presented to the participants
in order for them to name them in order to
perform the free naming task.

The participants were split into two groups:
early bilinguals and late bilinguals. The
researchers then use DMDX and check vocal
software to measure the reaction time and
accuracy of responses in 4000 milliseconds for
early and late bilinguals. Actually, the
participants were instructed on how to complete
this picture naming task and to respond freely in
either English or Arabic. The stimuli were
presented in a linguistics lab in the presence of a
DMDX and check vocal software specialist.

Stimuli

In this study, 100 stimuli were displayed on a
laptop and presented to the participants. These
stimuli included images of vegetables, fruits,
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animals, clothing, and birds that were randomly
presented to the participants in order for them to
name them in order to perform the free naming
task. Name agreement, imageability, familiarity,
frequency, age of acquisition, and length values
were available for each image. Further
information about the framing task is provided
in the following section on the nature of data and
methodology.

The DMDX software listed all of the responses
and reaction times of the early and late
bilinguals after the stimuli presentations were
completed. Furthermore, the researchers
imported such lists into the check vocal software
to obtain more accurate results, as the check
vocal software tracks the participants' response
times and reactions from the start to the finish.
Finally, the researchers compared the mean or
average reactions of both early and late
bilinguals. The comparison revealed results that
demonstrate the similarities and differences
between the two bilingual groups. The results
section of this paper discusses and details the
findings.

Discussion

Carroll and White (1973) hypothesized that
bilinguals who learned their second language
earlier in life were faster at naming pictures and
translating terms than bilinguals who learned
their second language later in life. The age at
which skills or concepts are acquired or gained
is referred to as the age of acquisition (AoA).
The significance of the age of acquisition in
linguistics and bilingualism in particular has
been extensively researched in the past and
present, and will continue to be investigated in

the future. The current study looks at the rate of
lexical activation in high and low proficient
bilinguals based on the age at which they learned
their second language.

Because high proficient bilinguals unlock words
and pictures in L2 faster and more accurately
than low proficient bilinguals, proficiency level
has a significant impact on the lexical activation
of both high and low proficient bilinguals. Those
bilinguals who acquired L2 earlier are highly
fluent due to their early age of acquisition. In
contrast, bilinguals who learned the language
later are less proficient, and this study can
demonstrate whether or not this assertion is
correct. Bilinguals in this sample were classified
as early or late bilinguals based on the age at
which they learned the language. Then, using
DMDX to validate vocal tools, we tested the
response time and precision of early and late
bilinguals in a 2000-millisecond time frame.
According to their LEAP-Q responses, 18
participants were early bilinguals and 32 were
late bilinguals. The hypothesis of this study was
that there is no difference in performance
between early and late bilinguals on picture
naming and translation tasks. As a result, in this
study, we compared reaction time and accuracy
in early and late bilinguals.

A t-test analysis was used to compare lexical
activation speed on the picture naming task
between the early and late bilingual groups. The
reaction time for the early bilinguals was
1087.21, MSE = 39.40401, and the reaction time
for the late bilinguals was 1509.65, MSE =
48.14059. The statistical analysis revealed a
significant difference in reaction time between
early and late bilinguals t (2,48) = -5.964, MSE
=70.829438, p=.001.05.

Table 1. MRTs & ACC of early and late bilinguals on picture naming task.

Std. Std. Error . .
Ao0A N Mean Deviation Mean t df Sig. (2-tailed)
RTL2P Early 18 1087.2019 167.17704 39.40401
Late 32 1509.6457 272.32429 48.14059 -50964 48 .000
AccL2P Early 18 92.3889 1.64992 .38889
4.225 48 .000
Late 32 83.0625 9.24204 1.63378
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Figure 1. Distribution of early and late
bilinguals’ performance on picture naming
task.

According to the table above, early bilinguals
performed faster than late bilinguals, and their
accuracy rate was also higher. The early
bilinguals' accuracy rate was 92.39 percent,
MSE =.38889, while the late bilinguals'
accuracy rate was 83.1 percent, MSE = 1.63378.
This suggests that there is a significant
difference in reaction time and accuracy
between early and late bilinguals t (2, 48) =
4.225, MSE = 9.326389, P=.001.05.

Because the current study's primary concern is
the second language, it sought to evaluate the
performance of early and late bilinguals in their
L2. This section investigated the naming latency
variations in bilingual lexical access of two
groups of participants based on their age of
acquisition. It was investigated whether
participants in the first group named L2 pictures
better than participants in the second group and
whether the age of acquisition had any effect on
the results of the picture naming task in the high
and low groups. The age of acquisition is also
being investigated to see if it can predict latency
trends. Statistical comparisons of bilingual
participants' response time and accuracy rate
revealed a significant statistical gap in naming
L2 images, with early bilinguals being faster and
more precise than late bilinguals.

as proficiency. According to the findings of this
study, situational variables such as age of
acquisition played a significant role in
predicting a bilingual's level of proficiency,
influencing the lexical-semantic organization.
The results of the study in participants who were
historically classified as early or late learners
show that those who learned their second
language earlier are more fluent and organize
language faster than those who learned it later.
This statement does not imply that all high
proficient bilinguals were early bilinguals or that
all low proficient bilinguals were late bilinguals.
However, the majority of early bilinguals are
extremely fluent, and some participants are late
bilinguals but extremely proficient.

The current study found that the age of
acquisition had a significant impact on bilingual
accuracy scores and naming latencies.
Participants who had previously studied L2 inan
English-speaking setting had higher accuracy
ratings and shorter naming latencies than those
who had recently learned L2. As a result,
acquisition age is an external (situational) factor
that can influence the lexical-semantic
organization mechanism in reaction time and
picture naming accuracy. As a result, the current
study supported the findings of Van Loon-
Vervoorn (1989) and Brysbaert et al. (2000),
who claimed that the age of acquisition can
influence bilingual lexical organization. In two
PWI experiments, evidence from their studies
reveals minor effects of L2 age of acquisition on
speed and accuracy.

The performance of late and early bilingual
participants in translation task was also
investigated. The performance of two groups of
bilinguals on L2 word translation was examined
in this task based on their age of acquisition. A
t-test was performed on the mean reaction time
of the two groups in L1 to L2, and the results
showed that the early bilinguals performed
similarly to the late bilinguals in terms of
reaction time and accuracy. The results of the t-
test comparison between the two groups are
shown in Table 2.
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Table 2. T-test result of MRTs and ACC of early and late groups on translation task from L1 to L2

AoA N Mean Std.
Deviation
RTL Early 18 1442.5 363.7060
2T 170 8
Late 32 1553.1 291.2034
141 0
ACC  Early 18 91.722 2.82438
L2T 2
Late 32 81.593 5.79131
8

The reaction time of the early bilinguals in the
translation task from L1 to L2 was 1442.52,
MSE = 85.72634, and the late bilingual group
was 1553.12, MSE = 51.47798. The results
show that early bilinguals and late bilinguals had
a similar time translating words from L1 to L2.
As a result, no statistically significant difference
in reaction time could be found between the two
groups t (2, 48) = -1.178, p=.245>.05. The
accuracy rate was also examined and compared
using the same t-test, which revealed that the
percentage of correct responses for early
bilinguals was 91.72 percent and 81.6 percent
for late bilinguals. The accuracy rate analysis
revealed a significant difference in performance
between the two bilingual groups t (2, 48) =
6.947, p =.001.05. Figure 4.24 depicts the
distribution of reaction time and accuracy on the
L2 translation task among early and late
bilinguals.
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Figure 2. Distribution of reaction time and
accuracy of both early and late bilinguals in L2
translation.

Std. Error t df Sig.

Mean (2-
tailed
)

85.72634 -1.178 48 .245

51.47798

66571 6.947 48 .000

1.02377

Conclusion

In bilinguals, the age of acquisition reveals
details about semantic organization, memory,
and language production (see Johnston and
Barry, 2006 and Juhasz, 2005 for
comprehensive reviews). The effect of age of
acquisition on the concept of bilinguals who
learned the language -earlier outperforming
bilinguals who learned the language later, with
early pictures being named or recognized more
quickly and reliably than late pictures, is
investigated in this study. The majority of
previous research on the topic has assumed that
the effect of acquisition age on proficiency level
is increased lexical activation and access. The
developmental architecture of semantic
networks and memory is similar to the age of
acquisition in several ways, which contributed to
the formation of the age of acquisition semantic
hypothesis (Brysbaert, 2000). The age at which
words are acquired, according to Brysbaert and
colleagues (2000), may be a critical component
of the semantic system, i.e. memory.

The findings of this study supported the
semantic theory's prediction that L2 acquisition
age would have the greatest impact on activities
requiring access to the semantic stage of
language production. The central argument is
that early acquired images or items would
benefit from faster and more effective lexical
activation because they were the first to join the
representational  structure, whereas later
acquired words or items would be built on top of
them. As a result, the representation of late
acquired words is influenced by early acquired
words.
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Furthermore, responses to images in early
childhood were linked to shorter naming
latencies than responses to images introducing
new concepts in later childhood (Carroll &
White, 1973). This discovery had a huge impact
on word and image perception theories, which
heavily relied on frequency as a psycholinguistic
predictor to describe behavioral evidence like
reaction times. Frequency and acquisition age
are linked, with early-acquired items having a
higher frequency (being more prevalent) and
late-acquired items having a lower frequency
(being less prevalent) (less common). This
finding emphasizes the importance of
acquisition age and its impact on the lexical-
semantic organization process.

When it comes to naming pictures, the age at
which a person learns a skill has an impact, but
not when it comes to translating words (word
naming). The statistical analysis of the study
backed up this claim. The arbitrary mapping
hypothesis' prediction that age of acquisition has
little effect on the word naming task was
confirmed as a result of this finding. With the
hypothesis that acquisition age has an effect on
picture naming tasks, Raman (2006)
investigated the effect of acquisition age on the
rate of lexical activation. As a result, while age
has no bearing on word naming tasks, it does on
picture naming tasks.

Another study, Morrison, Hirsh, Chappell, and
Ellis, corroborates the current analysis' findings
(2002). Word and object naming tasks were used
to test the cumulative frequency hypothesis'
claims. There was, however, no discernible link
between acquisition age and participant age.
Furthermore, numerous studies have failed to
support the theory with evidence (e.g., Gilhooly,
1984; Morrison et al., 2002). Early and late
bilinguals' naming latencies were more affected
by their age of acquisition. Acquisition age has
been shown to have a significant effect on
reaction times that cannot be explained solely by
the combined frequency account. As a result, the
cumulative frequency theory's claim that the
eras of bilingualism and language learning are
unrelated is debunked by this research. The age
of a bilingual has an effect on lexical sematic
organization, according to the current study,
with bilinguals who started learning L2 at a
young age processing and unlocking meanings
from the bilingual memory faster than those who
learned language later in life.

The majority of world languages are affected by
age of acquisition, according to studies. As a
result, the findings of this study are thought to
be a one-of-a-kind contribution to the study of
the impact of acquisition age on the lexical-
semantic  organization of Arabic-English
bilinguals. The effects of acquisition age have
been discovered, with acquisition age having a
significant impact on how visually presented
images are processed.

The findings of lzura and Ellis (2002), who
asked bilinguals to rate the age at which they
first learned English words, were confirmed in
this study (L2). The findings show that
bilinguals' picture naming and lexical decision
times in Spanish (L1) are influenced by their
acquisition age, as are their picture naming and
lexical decision times in English (L2). The L2
age of acquisition effect was independent of the
L1 age of acquisition effect, and native language
had little effect on L2 age of acquisition ratings,
according to a multiple regression analysis. In
both studies' image naming tasks, age of
acquisition had a significant effect on the speed
of lexical activation and meaning retrieval,
indicating that this variable improves bilinguals'
lexical semantic encoding and organization.

In general, these findings support the
experimental hypotheses that the age of
acquisition effect cannot be comparable or equal
under these conditions because early bilinguals
incorporate L2 images and words into their
lexicon before late bilinguals. Because picture
production is thought to be independent of
language, the picture data suggests a strong
influence of age of acquisition. These findings
support the semantic hypothesis (Brysbaert et
al., 2000), which states that the age at which
bilingual memory is formed is influenced by the
age at which it is acquired. Even if there are no
L1-specific effects on free recall in L2, L2
speakers' semantic organization of the language
processing mechanism differs from
monolinguals'.
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