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Abstract

How easily people are able to initially learn foreign language vocabulary
depends on a number of different factors including effective variables such
as motivation, anxiety, the cognitive processes involved in utilizing different
strategies, and most relevant to the present study, linguistic features of the
words themselves which is also known as mental lexicon. Thus, one of the
major problems learners face in language learning either in EFL or ESL
settings is the issue of vocabulary or the mental lexicon that has been
changing constantly over time. Therefore, the current study aimed to find out
if EFL learners’ crystallized intelligence can significantly correlate with their
mental lexicon. To this aim, 80 EFL learners were asked to fill out a C-test
which is a reliable instrument to measure crystallized intelligence, and the
Lex30 word association test to measure their mental lexicon. Moreover, the
study aimed at finding any significant differences between male and female
EFL learners concerning their mental lexicon and crystallized intelligence.
To analyze the data, Pearson Correlation and Independent sample T-Test
were run. The results showed that there is a significant positive relationship
between crystallized intelligence and mental lexicon with no significant
differences between males and females. This research has some implications
for teachers, supervisors, as well as syllabus designers in a way to achieve
better language acquisition.
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1. Introduction

Learning a second language can be affected by many factors in today’s contemporary world which is
characterized by growing linguistic and cultural diversity (Henia, 2020). It is the human ability to communicate
that makes social life possible. Central to the communicative process stands the use of language and, in any
language, knowing words is at the heart of communicative competence (Roux, 2013). Among these, one can
mention learners’ age, motivation, earlier learning experiences, and types and amount of contact with the
language (de Bot, Lowie, & Verspoor, 2005), that is to say, the amount of vocabulary that learners are exposed
to. However, despite its importance to the second language (L2) learning, vocabulary had been in the past an
overlooked part of second language acquisition. Richards (1976) and Meara (1982) are the ones who brought it
back to the forefront in L2 learning.

The mental lexicon is “a person’s mental store of words, their meaning, and associations” and a construct used
in linguistics and psycholinguistics to refer to individuals’ lexical, or word representations” (Richards & Schmidt,
2002, p.327). Brown (2006) offers a more modern metaphor, comparing it to the Internet and World Wide Web.
He believes that the information in the mental lexicon, like a library or computer, is always being updated, new
words are added, new connections to existing words are made and unused words may be forgotten. Accordingly,
the mental lexicon is an essential part of our human intelligence, highlighted by the fact that vocabulary is almost
always found to be the most significant part of general intelligence when compared with other cognitive function
tests (Johnson, Bouchard Jr, Krueger, McGue, & Gottesman, 2004; Kan, Wicherts, Dolan, & van der Maas,
2013). Furthermore, lexical ability is a strong predictor of academic achievement at the undergraduate level
(Pluck, 2019), suggesting a wide role in intelligent behavior.

Crystalized intelligence, as the learners’ verbal information which is acquired through experience and particularly
education (Kan et al., 2013), is contrasted with fluid intelligence, the ability that deals with novel problem-solving
in the present, in Cattel’s influential theory (Cattell, 1963, 1967, 1973). In other words, crystallized intelligence
refers to the ability to utilize skills and knowledge acquired via prior learning (Horn, 1969).

Therefore, concerning the two above-mentioned variables, the present study was an attempt to expand the current
understanding of the possible role that crystallized intelligence may have in the mental lexicon of Iranian English
as a Foreign Language (EFL) learners by proposing the following research questions:

1. Is there any significant relationship between Iranian EFL learners’ crystallized intelligence and their mental
lexicon?

2. Does gender have any significant effect on Iranian EFL learners’ mental lexicon?
3. Does gender have any significant effect on Iranian EFL learners’ crystallized intelligence?
1.1 Statement of the Problem

One of the strong predictors of academic achievement, which has a wide role in human behavior, is considered
to be intelligence (Pluck, 2019). Accordingly, the mental lexicon is an essential part of human intelligence which
is highlighted by the fact that vocabulary is almost always found to be the most significant part of general
intelligence when compared with other cognitive function tests (Johnson, Bouchard Jr, Krueger, McGue, &
Gottesman, 2004; Kan, Wicherts, Dolan, & van der Maas, 2013). The use of crystallized intelligence involves
the recalling of pre-existing information as well as skills. Besides, vocabulary is a crucial component of language,
an idea eloquently expressed by Wilkins (1972, p. 111) who stated that “while without grammar little can be
conveyed, without words nothing can be conveyed.”

Thus, learning English vocabulary is a tedious task for most EFL learners, who must master an unfamiliar
alphabet and phonetic system in addition to new lexical and morphosyntactic notions such as articles, phrasal
verbs, and case endings. These individuals may often feel that English words are “difficult to learn and easy to
forget.” Moreover, how easily individuals are able to initially learn foreign language vocabulary depends on a
number of different factors. These include effective variables such as motivation (Gardner, Lalonde, &
Moorcroft, 1985; Maclntyre, 2002), anxiety (Dewaele, Petrides, & Furnham, 2008; MacIntyre & Gregersen,
2012), the cognitive processes involved in utilizing different strategies (Laufer & Hulstijn, 2001; Oxford, Cho,
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Leung, & Kim, 2004), and most pertinent to the present investigation, linguistic features of the words themselves
(Peters, 2019; Pichette, de Serres, & Lafontaine, 2012; Puimege & Peters, 2019).

Due to differences in life experience, interests, and skills, students are likely to differ in the size of their native
language vocabularies and also structure (Brysbaert, Stevens, Mandera, & Keuleers, 2016). Differences in lexical
knowledge should lead to many variations in listeners’ and speakers’ ability to use language in spoken and written
communication (Banks, Gowen, Munro, & Adank, 2015; Rodriguez-Aranda & Jakobsen, 2011; Yap, Balota,
Sibley, & Ratcliff, 2012). Therefore, Cameron (2001) stated that assessing students’ vocabulary knowledge lets
teachers set the language objectives for the course within communicative language teaching. It also helps teachers
and researchers to better understand the cognitive processes involved in reading and vocabulary acquisition.

Supervisors and curriculum developers can design their curriculum in a way that pays more attention to
vocabulary learning and as a result, achieve better language acquisition. Accordingly, in the current study, the
researcher makes an endeavor to fill the gap in the psycholinguistic field and education system by speculating
the probable relationship between Iranian EFL learners’ crystallized intelligence and their mental lexicon.
Therefore, the present study is an attempt to expand the current understanding of the possible role that crystallized
intelligence may have in the mental lexicon behaviors of Iranian EFL learners and vocabulary acquisition.

2. Literature Review
2.1 Mental Lexicon

Knowing a vocabulary means knowing many characteristics and dimensions of a word. Psychologists have agreed
that vocabulary knowledge resides in the long-term memory of language users (Gathercole, Willis, & Baddeley,
1991; Xiang & Nam, 2022).). This kind of knowledge is stored and organized in a dictionary-like form, which is
metaphorically referred to as the mental dictionary or mental lexicon (Aitchison, 2012). However, this mental
lexicon is not organized as a regular dictionary in alphabetical order but is also considered as a network or a web
type (Blumstein, 2022; Sousa & Gabriel, 2015). It refers to how words and their associative properties are stored
in the human mind and in what ways they are accessed.

Moreover, studying vocabulary knowledge in relation to the mental lexicon does not include only the surface
aspects of vocabulary items such as spelling, pronunciation, and parts of speech, but it goes beyond these aspects
to include the organization, storage, and retention of words from the memory. Thus, since the traditional methods
and approaches of teaching and learning vocabulary seem insufficient to handle the main purpose of learning
vocabulary which is making language users learn and use their words correctly when they practice the language,
this network or web type storage-a learner’s mental lexicon-which is considered a crucial part of developing
English language skills, is a tempting component that has an important role in EFL teaching and learning.

The idea of a mental lexicon was first proposed by Treisman (1960) as a repository of all the information a reader
or a listener has attained about the words of his language. He suggested that in every speaker’s mind there is a
well-organized system of lexical representation, where each word’s spelling (orthography), sound (phonology),
and meaning (semantics) are assumed to be stored as unique entities. The mental lexicon is a mental system that
organizes language in learners’ minds. Richards and Schmidt (2002) suggested that it is a mental system that
involves all the information a person knows about words. Such properties include the meaning of the word, its
pronunciation and spelling, its relationship with other words, and the related information. McCarthy (1990) has
linked the mental lexicon to a dictionary, a thesaurus, an encyclopedia, a library, a computer, or a network.

Bonin (2004, p.1) also defines the mental lexicon as “the mental repository of all representations that are
intrinsically related to words.” Correspondingly, Bonin (2004) declares that the mental lexicon contains several
types of representations including phonological, semantic, morphological, and orthographic. Hopp (2018) in the
same line with Bonin (2004) notes that mental knowledge contains four kinds of features (1) the specification of
the item meaning, (2) a syntactic property, (3) the morphological characteristic of the item, and (4) phonological
information for the entry. As Hopp (2018) holds, these four kinds of information are interrelated systematically.
Take the word painter as an example. Its meaning is related to its morphology ‘paint’ ‘er’ and the - er’ refers to
an agent in the world. There are other specifications stored with an item as Randall (2007) notes such as
pragmatic, stylistic, and effective features that make the context of discourse more tangible.
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2.1.1 Word Association Test

Word association was first developed as a research instrument by Galton (1879) to find a link between a person’s
intelligence quotient (IQ) and word associations and was subsequently developed by Jung (1910) as a clinical
diagnostic tool to explore complexes in the personal unconscious. Galton introduced the first-word association
test to psychology. Besides, works by Read (1993), Schmitt (1998), S6derman (1993), S6kmen (1993), and others
are indicative of a clear belief among second language researchers that word association patterns can inform us
in some way about L2 word knowledge, and about how the mental lexicon operates. However, there is some
debate about how these patterns should best be interpreted. Meara (1996) has described vocabulary knowledge
as consisting of three dimensions: size (or breadth), depth, and accessibility (or structure).

Accordingly, word association data have been used at various times to illustrate all three. Word association tasks
have also been called upon to shed light on the depth of an individual’s vocabulary knowledge (see, Read, 1993).
Wolter (2001) discusses his word association study findings in terms of both breadth and depth of knowledge but
goes on to suggest that they indicate a difference in structure, too, between the L1 and L2 lexicons. Wolter (2001)
hypothesizes that the way in which the lexicon is structured is in fact a function of the quality of word knowledge.

The implication running through the research outlined above is that word association behavior can tell us about
the size, depth, and organization aspects of the lexicon. The extensive use of association tasks in investigations
of the first language (L1) in childhood (Entwisle et al., 1964; Ervin, 1961) shows that they can also be used to
identify developmental changes in the lexicon. Perhaps it is a logical extension, then, to use the same tools to
investigate the developing L2 language system, and in particular to draw inferences about proficiency levels from
association behavior, which is also the main aim of the present study, too.

As to what this mental lexicon organization is like, different experiments have given clues as to its organization.
Pranoto and Afrilita (2019) gave some testees the definition of some words which are of low frequency and asked
them to provide the name of the items. Not all test takers answered the questions, but for the researchers, the
answers on the tip of their tongues were of great importance. Some of the answers were erroneous; however, they
were phonetically close to the given words. The findings revealed that basic to lexicon and involved in its
organization is an interrelated phonological system, a system of meaning relations, and a spelling system which
are interrelated. Accordingly, Benmalek (2020) aimed at exploring the effect of using word association tests on
English foreign language learners’ mental lexicon. The Hypothesis of the study suggested that word association
tests would have a positive effect on EFL learners’ mental lexicon. The findings revealed that word association
tests can help learners to improve their vocabulary competency in an easy and entertaining way, and words are
meaningfully connected in the mental lexicon and should be taught accordingly.

Boddaert et al. (2021) also aimed to investigate the integration of newly learned L2 words into the mental lexicon
modulated by the vocabulary learning method. For this purpose, an L2 word-learning paradigm was designed
with two learning methods: L2 words were paired with videos in the first one and their translation-equivalent L1
words in the second. To test L2 word integration, a lexical decision task associated with form priming was
administered before and after the learning phase. The L2 words to be learned were used as primes. Before
learning, a facilitation effect was obtained with pseudowords (not already learned L2 words) as primes and L1
words as targets. After learning, L2 words no longer facilitated L1 word recognition when learned with the video
method, while they still had this effect when learned with the L1 words. This absence of a facilitation effect
indicated that L1 words and L2 words are involved in a lexical competition process common to the two languages.

Accordingly, Xinnian (2021) aimed to investigate the basic morphological units stored in the mental lexicon for
Chinese as second language learners (L2) and Chinese native speakers (L1). Meanwhile, the modulation of
Chinese morpheme property (bound or free) in lexical processing was examined. The results revealed that for
intermediate-level L2 learners, Chinese words could be accessed through either whole-words or morphemes,
while advanced-level learners and Chinese natives might employ a whole-word pathway. This might suggest that
as language proficiency and reading experience develops, learners tend to rely more on whole-words as a
processing strategy. Regarding the morpheme property effect, bound morphemes reported a greater priming effect
than free morphemes in lexical decision tasks for both L1 and L2 speakers, which was interpreted with an
interactive-activation framework.
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2.2 Crystallized Intelligence

Individual differences have long attracted researchers’ attention as an influential factor in learning a second or
foreign language (Gregersen, Maclntyre, & Meza, 2014; Mercer & Ryan, 2016). Traditionally, intelligence was
assumed to have considerable impacts on analytical skills rather than language learning skills. Nevertheless, some
studies have displayed only a moderate correlation between learners’ intelligence and their language learning
capabilities (Biedron & Pawlak, 2016). With the rise of the Multiple Intelligence Theory, Gregersen, Maclntyre,
and Meza (2014) claimed that individuals who enjoy a higher level of verbal-linguistic intelligence are believed
to think in words more than others and this helps them to apply both written and spoken language more efficiently.

According to Cattell (1978) who introduced the Fluid and Crystallized Intelligence Theory, students who are
equipped with Fluid and Crystallized intelligence might be more successful in language learning. Fluid
intelligence (Gf), known as General Factor for intelligence, was characterized as the capacity to reason and take
care of new issues and troubles autonomously by recently obtained information. On the other hand, Crystallized
memory is another type of intelligence that is required for instructive tasks and can be characterized as the data
retained and fixated in the memory and should be restored instantly. According to Cattell (1978), Crystallized
Intelligence in psychology is considered as an indication of general cognitive skills and relies on the acquired
knowledge and information added to the memory. Crystallized Intelligence remains stable during life, i.e., adults
are better at defining words and answering questions that rely on general world knowledge, detecting spelling
errors, and carrying out skills related to jobs they have held for many years (Horn & Donaldson, 1976).

2.2.1 C-Test

The C-Test is a variation of the cloze test, an integrative test suggested as an overall measure of general language
proficiency (Oller, 1979). The history of the C-Test and its predecessor, the cloze test, as intelligence tests goes
back to the late 19th century when the school board of Breslau assigned German psychologist Hermann
Ebbinghaus (1987) to the task of developing some mental tests to find out the best time of study for school
children (Hoffman, Bringmann, Bamberg, & Klein, 1987). He developed a sort of text completion test that he
named Combinationsgabe, which is translated as the ‘combination test’ in English (Carroll, 1982). The test was
similar to a modern cloze test or C-Test and was used to study the effect of fatigue on children’s school
performance. Ebbinghaus found that there were strong relations between children’s scores on the completion test
and their groupings based on class standing and teachers’ ratings of brightness. Statistical methods of correlation
to compute the exact coefficients and the strength of the associations were not available to him at the time (Carroll,
1993).

According to Terman (1909), Ebbinghaus considered his Combinationsgabe a reliable measure of intellectual
ability. Nevertheless, Ebbinghaus is credited as being one of the first to have investigated human intelligence and
devised a group intelligence test (Carroll, 1993). The completion test was reported to be an excellent test of
general intelligence with a corrected loading of 0.97 (Ackerman, Beier, & Bowen, 2000). The method continues
to be used in many modern-day intelligence and achievement tests. Accordingly, Baghaei and Tabatabaee (2015)
asserted that the modern C-Test is a very close variation of Ebbinghaus’s method and can be used as a measure
of crystallized intelligence.

3. Methodology
3.1 Study Design

This study is done through a quantitative correlational research design. It is considered as quantitative since the
study aimed at collecting and analyzing numeric data to explain and predict an outcome. And the study is a
correlational one since its purpose is to find out the relationship between Iranian EFL learners’ mental lexicon
and their crystallized intelligence.

3.2 Participants

The acceptable number of participants for different statistical analyses depends on different factors such as power
and probability level. A typical research study should have a significance level of 5%, an effect size of 50%, and
statistical power of 80% (Hair, Hult, Ringle, & Sarstedt, 2014). Accordingly, the minimum required total sample
size for a two-tailed correlational study, given the probability level of 0.05, the effect size (Cohen’s d) of 0.5, and
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the power level of 0.8, based on G-power (Faul, Erdfelder, Lang, & Buchner, 2007), would be 31. However, in
this study, about 80 EFL learners of both genders (male=47.5%, female=52.5%) in different age groups
(mean=16, SD=2.43) were selected through convenience sampling as the participants of the study. They are EFL
learners who study English as a foreign language in different English language institutes.

3.3 Instruments and Materials
3.3.1 Word Associates Test (WAT)

In the first phase of data collection, Lex30 (Meara & Fitzpatrick, 2000) was used as a word association task
(WAT). The Lex30 provided testees with a list of 30 stimulus words and required them to produce responses to
these words. Since the test is developed to administer across a wide range of proficiency levels, all the words are
deliberately selected from the high frequent Nation’s first 1000 wordlist (Nation, 1984).

3.3.2 C-test

The second instrument that helps to assess learners’ crystallized intelligence was a C-test. The C-test, which is a
text completion test and a variation of the cloze test, is an integrative test suggested as a measure of crystallized
intelligence (Baghaei & Tabatabaee, 2015; Oller, 1979). To fulfill the purpose of the study, Baghaei’s (2011) C-
test was used. This test consists of four short passages of 100 words with a total of 25 deleted blanks in each
passage.

3.4 Procedure

This correlational study collected quantitative data through two different tests using an online platform (Adobe
connect). To answer the WAT test, learners were asked to write a series of response words (at least three) for
each stimulus word. Stimulus words were presented one at a time, and testees had 30 seconds to respond to each
word. The entire test, therefore, took 15 min to be completed (Fitzpatrick & Meara, 2000). Due to the spread of
the coronavirus, the process was done electronically through Adobe connect and using Google Forms. To score
the WAT test, each testee’s response was sorted according to the criteria described by Bauer and Nation (1993).

According to them, participants’ responses are categorized based on four levels. Level 0 words (the high-
frequency structure words, proper names, and numbers) and level 1 words (the 1000 most frequent content words
in English) are scored as zero points. Any response which falls outside these two categories scores one point.
However, words with affixes included in level 2 (Inflectional Suffixes) and level 3 (Most frequent and regular
derivational affixes) are treated as instances of their base form (meaning that just the base morpheme is scored
and affixes are ignored). For example, UNHAPPINESS contains two level 3 affixes, UN- and -NESS, and is
scored as just HAPPY. HAPPY is a level 1 word, and therefore, UNHAPPINESS scores zero points. However,
words with affixes that do not appear in these two levels were treated as separate words. For example,
LAUGHABLE contains an affix -ABLE which is not included in the level 2 or level 3 lists. Thus, LAUGHABLE
is not scored as just LAUGH, and although LAUGH is a level 1 word, LAUGHABLE is not, so it scores one
point for the testee.

To assess learners’ crystallized intelligence, the C-test (Baghaei, 2011) is distributed electronically through the
Google Form link shared in Adobe connect platform. Participants had 20 minutes to complete the gaps. The exact
word method (one for the correct answer, and zero for the wrong answer) was used to score the test.

3.5 Data Analysis

To analyze the data SPSS software (version24) was used. First, the demographic information of the participants
was checked and summarized. After checking the psychometric properties of the scale such as normality and
reliability, Pearson product-moment correlation was run to answer the first research question. Questions number
two and three were measured by running an independent-sample t-test.

4. Results

The mental lexicon is a significant part of human intelligence as highlighted by the fact that vocabulary is almost
always found to be the most important part of general intelligence compared to other tests of cognitive function
(Johnson et al., 2004; Kan et al., 2013). Furthermore, the lexical ability is a strong predictor of academic
performance at different educational levels (Pluck, 2019), suggesting a broad role in intelligent behavior.
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Accordingly, crystallized intelligence is defined as the assimilated verbal information that is acquired through
experience and in particular education (Kan et al., 2013). Consequently, crystallized intelligence refers to the
ability to employ skills and knowledge acquired in prior learning and by remembering pre-existing information
as well as skills (Horn, 1969).

Therefore, the present study is an attempt to develop the current understanding of the possible correlational role
that crystallized intelligence may have in the Iranian EFL learner’s mental lexicon. To this aim and to check the
normality of data distribution, first, the Kolmogorov-Smirnov test was employed. The obtained sig value for both
variables was higher than .05. Therefore, it can safely be concluded that the data are normally distributed across
both variables.

Table 1 presents descriptive statistics of variables of the study (learners’ crystallized intelligence and their mental
lexicon) including the mean, standard deviation, maximum and minimum scores. The first column of the table
shows that 80 students participated in the present study. As the Table indicates, the mean score of the overall
mental lexicon is 52.51 with a standard deviation of 16.62. In addition, the mean score of overall crystallized
intelligence is 71.04 with a standard deviation of 11.20.

Table 1. Descriptive statistics of variables of the study

N Minim Maxim Mean Std.
um um Deviatio
n
Mental Lexicon 8 21 95 52.51 16.62
0
Crystallized Intelligence 8 44 95 71.04 11.20
0

To answer the first research question which aims to find the relationship between Iranian EFL learners’
crystallized intelligence and their mental lexicon, Pearson-product-moment correlation was used. The results
(Table 2) showed that there is a positive significant relationship between overall Mental Lexicon and Crystallized
Intelligence (»=.60, p<.05). Therefore, the first null hypothesis was rejected.

Table 2. Results of Pearson Correlation

Crystallized Intelligence

Mental Lexicon Pearson Correlation .608™
Sig. (2-tailed) .000
N 80

**Correlation is significant at the level of 0.01

To answer the second and third research questions aiming at examining whether learners’ mental lexicon and
crystallized intelligence differ significantly between genders, an independent-samples t-test was performed. As
indicated in Table 3, there is no significant difference in the level of EFL students’ Mental Lexicon (t=.44, P>.05)
between male (mean= 53.39) and female (mean= 51.71) students. Besides, there is no significant difference in
the level of EFL students’ Crystallized Intelligence (t=-.24, P>.05) between male (mean= 70.71) and female
(mean= 71.33) students. Thus, both the second and third research hypotheses were accepted.
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Table 3. Results of the Independent-Samples T-Test for gender difference in mental lexicon

t-test for Equality of Means

t df Sig. (2-tailed) = Mean Difference Std. Error
Difference
Mental Lexicon 44 78 .65 1.68 3.74
Crystallized Intelligence  -24 78 .80 -.62 2.52

5. Discussion

The results of this study showed that there is a positive significant relationship between overall Mental Lexicon
and Crystallized Intelligence which is in line with Wolter (2002) who designed a word association test to assess
language proficiency and showed that a word association test can function as a means of assessing proficiency.
Moreover, Alibabaee and Khazaeenezhad (2013) had an investigation to gain insight into the mental lexicon of
L2 learners, with a focus on Iranian EFL learners. Generally, the findings of that study demonstrated that the
mental lexicon of second language learners is highly organized. The results of this study have revealed that as L2
learners acquire more vocabulary knowledge during the language learning process and become more proficient,
their responses in word association tests incline to paradigmatic relations and this paradigmatically dominant
mental lexicon in the case of non-native speakers reflects the role of proficiency in association behavior of Iranian
EFL learners.

Besides, Benmalek (2020), who aimed at exploring the effect of using word association tests on English foreign
language learners’ mental lexicon, revealed that word association tests can help learners to improve their
vocabulary competency in an easy and entertaining way, and words are meaningfully connected in the mental
lexicon and should be taught accordingly. In contrast with the present study Tajeddin and Chiniforoushan (2011)
presented evidence to suggest the use of visual intelligence to improve L2 learners’ lexical acquisition. The results
ascertained that there was no significant correlation between learners’ visual intelligence and their vocabulary
reception and production.

The study’s findings also showed that there is no significant difference between males and females in their overall
Mental Lexicon which is in line with Mehrpour, Razmjoo, and Kian (2011) who studied the effect of gender on
the learners’ reading comprehension performance and vocabulary knowledge using a word association test. The
results revealed that gender differences do not play a role in the learners’ vocabulary knowledge and reading
comprehension performance. Moreover, Kaufman et al. (2009) found that there is no significant difference
between males and females emerged for reading, a measure of both word recognition and reading comprehension
which can be known as the mental lexicon.

In contrast with the result of the study, Kaushanskaya et al. (2013) examined whether similar gender differences
would be obtained in children, and tested whether semantic, as well as phonological familiarity effects in learning,
would be sensitive to gender differences. Their findings suggest three noteworthy patterns. First, gender
differences in word learning can be observed in children as young as 5—7 years of age. Second, girls outperform
boys on word-learning tasks only when these involve learning familiar information. That is, the female advantage
on word-learning tasks is constrained to situations where long-term knowledge of the language can support
learning. And third, phonological and semantic familiarity effects appear to be stronger in girls than in boys.

The third question’s results of this study showed that there is not any significant difference between males and
females concerning Crystallized Intelligence which is in line with Kaufman et al. (2009) who proved that in
contrast to the significant gender differences in math and writing, no significant difference between men and
women emerged for reading comprehension as a measure of crystallized intelligence. Besides, Wechsler et al.
(2014) attempted to investigate whether there were gender differences in crystallized intelligence that could be
observed through tests of verbal ability. The analysis revealed no significant differences, thus demonstrating that
gender does not influence crystallized intelligence. In contrast with the result of this study, Catalan (2003)
reported sex differences in L2 vocabulary learning. Moreover, Steinmayr, Beauducel, and Spinath (2010) proved
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that males scored significantly higher on the factor score estimates for fluid and crystallized intelligence as well
as on numerical and figural intelligence. Females scored significantly higher on verbal intelligence.

6. Conclusion

In light of the learners’ beliefs, all learners irrespective of their different learning environments place a high value
on the role of vocabulary knowledge in English language learning and report high motivation to learn vocabulary
(Cameron, 2001). Lexical knowledge that represents the mental lexicon is central to communicative competence
and the acquisition of a second/foreign language and a lack of vocabulary knowledge is a drawback to learning.
Accordingly, EFL learners are different in their needs, learning styles, etc. Therefore, before presenting the form
or meaning of vocabulary items, teachers need to be aware of the type of vocabulary, the students’ levels, age,
level of education, characteristics, and intelligence. Besides, it has been demonstrated that words that share
substantial phonological, semantic, and orthographic overlap with a known language are more easily learned than
those that do not (Ringbom & Jarvis, 2009). Thus, students can merge this practice into their daily classroom
routine. Lexicon can also shift over time.

Therefore, teachers have to acquire essential skills to put on the best approaches to teaching new vocabulary since
better vocabulary acquisition causes a better structured mental lexicon which correlates significantly with
learners’ crystallized intelligence and their language proficiency. Thus, to conclude, this research can raise both
learners’ and teachers’ awareness of the association and the significant correlation between learners’ mental
lexicon and crystallized intelligence. One of the most important implications of this study is for syllabus designers
to put more focus on curriculum development regarding the way vocabulary is going to be learned or taught.
Supervisors can also design their curriculum in a way that pays more attention to vocabulary learning and better
language learning by providing facilities and instructional materials to support, activate, and motivate both
teachers’ and students’ vocabulary learning and their intelligence.
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