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This study explored the role of Working Memory (WM), introversion vs. extroversion personality
types, and verbal and interpersonal intelligences in English as a Foreign Language (EFL) learners‟
speaking ability. In addition, the role of WM in extroversion/introversion personality was investigated.
Sixty EFL learners participated in the study. They took a WM task, an intelligence and a personality
test, and engaged in an oral interview. Results of the independent samples t-test indicated that
extroverts performed significantly better than introverts in the oral interview. In addition, results of the
binomial logistic regression failed to show any role of WM in the likelihood of being extroverted or
introverted. In addition, WM significantly predicted 33.4% of variation in verbal intelligence.
Additionally, personality type, WM, and interpersonal intelligence significantly predicted 53.6% of
variation in speaking ability, with personality (58.6%) and WM (47.7%) making the biggest
contribution. These findings provide evidence on the role of personality and WM on learners‟
speaking ability.
Keywords: working memory, verbal intelligence, interpersonal intelligence, extroversion,
introversion

Introduction
Speaking ability in second language has attracted a great deal of attention ever since communicative
and meaning-oriented approaches to language teaching came into vogue. As a result of this shift from
traditional to communicative approaches to language teaching, speaking has been recognized as a branch
of language teaching and learning in its own right (Bygate, 2001). Furthermore, as noted by Richards and
Renandya (2002), it cannot be denied that the goal of the majority of English language learners is to
develop their speaking ability since it is used for a wide variety of purposes in real life communications.
Second language (L2) speaking, as Lee and Carrasquillo (2006) stated, is regarded as the most difficult
skill to learn in language acquisition since, if it is looked at from a psycholinguistic point of view, the
ability to speak fluently and accurately involves very complex processes in mind (Swain, 1985), and it is
cognitively demanding. In addition, different purposes of speaking and the various contexts where we
engage in language production require language users to master different skills for a linguistically and
pragmatically appropriate communication, rather than knowing grammatical and semantic rules.
Therefore, it may be a truism to assert that a variety of factors interact in interpersonal communication
and the speaking process; factors that may impinge on acquiring successful speaking abilities. Such
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factors, as Shumin (2002) noted, can be individual differences in age, memory, aptitude, maturational
constraints, listening comprehension ability, sociocultural factors, affective and personality factors such
as emotions, anxiety, motivation, and attitude. Oxford (1990) believes that these factors may play
significant roles in language learning and speaking success and failure.
Such being the case, the goal of the present study is to examine the possible role of three factors,
namely complex working memory (WM), personality type (i.e., extroversion vs. introversion), and
intelligence (i.e., verbal vs. interpersonal intelligence) on speaking ability. Furthermore, the potential role
of WM in the two types of intelligence as well as the personality types were intended to be explored.
The rationale behind conducting this study is the fact that multiple factors may play significant roles in
the development of speaking ability and may result in its success or failure (Dimitracopoulou, 1990; Lee,
2005; Oxford, 1990; Scarcella & Oxford, 1992). Therefore, exploring the possible role of these factors
such as individual differences in WM, extroversion and introversion as two types of personality, and
verbal and interpersonal intelligences, on learners‟ oral proficiency, and the extent to which these factors
influence this important language skill gains importance in research. Since speaking in a foreign language
is a cognitively demanding task, involving the application of various resources (e.g., linguistic knowledge,
world knowledge, etc.), it may be true to claim that it draws on speakers‟ individual differences such as
working memory. In addition, individuals with differing personality types (e.g., extroverts vs. introverts),
as well as various degrees of intelligences may show different speaking ability.

Literature Review
A multitude of factors may influence how well language learners speak in L2. Among such factors,
learners‟ differences in working memory, personality and intelligence are issues that need further
investigation. The importance of knowing such differences and their effects on oral ability may help
teachers decide about more appropriate strategies to teach speaking ability and help learners develop. The
factors considered within the framework of this study are two personality types of introversion vs.
extroversion, two intelligence types of verbal and interpersonal, and complex working memory.

Extroversion vs. Introversion
Extroversion vs. introversion is one of the personality characteristics measured in Myers-Briggs
Personality Type Indicator (Myers, 1962). Extroversion is defined as the extent to which the person
requires to receive self-esteem and ego-enhancement from others (Brown, 2007). In other words, they
need to be affirmed by the outside world. Hence, they tend to enjoy interactions and social gatherings,
and may be energized when in a group or around others. On the other hand, introversion refers to
obtaining “a sense of wholeness and fulfillment” from the inside words (Brown, 2007, p. 167). As a result,
introverts may tend to enjoy solitary activities such as reading or writing, and they do not need others to
receive a sense of wholeness and self-esteem. These two features of personality are believed to have
potential effects on the process and outcome of language teaching (Brown, 2007). In general, extroverted
individuals are thought of as having a better speed in speaking and a strong long-term memory; however,
unlike introverts, they are believed to be weak in reasoning tasks and verbal ability (Chamorro-Premuzic,
Furnham, & Petrides, 2006; Graham & Lachman, 2012; Moutafi, Furnham, & Paltiel, 2005). In addition,
extroversion and introversion, as Eysenck & Chan (1982) noted, is concerned with the extent to which
individuals attain energy from the outside world, while introverts have a preference for doing solitary
tasks, and receive their energy from their inner world; extroverts get such energy from the outside world.
In fact, extroverts frequently need other people to feel satisfied in doing their daily communicative
activities (Brown, 2007).
The potential influence of extroversion/introversion on different aspects of language learning has been
the subject of quite a few investigations; however, a review of such studies reveals that they have shown
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inconsistent findings. Personality types such as introversion/extroversion have been previously examined
in general language learning success (Busch, 1982; Naiman, Frohlich, Stern, & Todesco, 1996; Poropat,
2009), L2 writing ability (Baradaran & Alavi, 2015; Hemmatnejad, Jahandar, & Khodabandelou, 2014),
listening comprehension (Alavinia & Sameei, 2012), and more relevant to the present study in L2
speaking ability (Dewaele & Furnham, 1999; Graham & Lachman, 2012; Hasirchin, 2014; Lightbown &
Spada, 2006; Souzandehfar, Soozandehfar, Farsi, & Sharif, 2014; Wakamoto, 2000), producing
inconclusive results. While Graham and Lachman (2012) indicated that introverts were more proficient in
verbal ability than extroverts, Yusef-Hasirchin (2014), comparing the differential effects of extroversion
and introversion on EFL male and female learners‟ speaking fluency, showed that extroverts had higher
speaking fluency. Souzandehfar et al., (2014), however, found no significant relationship between
introversion/extroversion and IELTS speaking on the one hand, and no meaningful difference between
the two personality types on IELTS speaking test, on the other. Lack of sufficient research on this
particular topic, as well as the mixed findings of previous studies suggest the need for more research in
this area to shed light on the potential positive or negative effects of extroversion/introversion on L2
learners‟ speaking ability. Other personality types (e.g., sensing/ intuition, thinking/feeling,
judging/perceiving) may be also influential in speaking ability. However, the rational for selecting the
extroversion/introversion pair was that, by definition, they can be more relevant to speaking. As shown by
previous research, extroverts tend to be generally more sociable, and have a higher self-esteem (Brown,
2007), while introverts prefer solitary activities and perform more reasoning tasks. Tending to participate
in social gatherings and engage in interactions with others, extroverts may show a better ability to
communicate with people and understand them. Furthermore, previous findings revealed that extroverts
are generally be better at the rapidity with which they talk, as well as their long-term memory (Graham &
Lachman, 2012; Moutafi et al., 2005). Such differences between the two personality traits, may
differentially influence the quality with which they speak, an issue which was explored within the context
of the present study.

Intelligence
Intelligence has traditionally been defined as a unitary concept, which was highly related to
individuals‟ linguistic and mathematical abilities. Such a notion of intelligence became manifest in
Intelligence Quotient (IQ) tests originated in Alfred Binet‟s study in the twentieth century (Brown, 2007).
However, it is generally accepted that a unitary concept of intelligence trivializes its complexity by being
too simplistic (Carter, 2005). The traditional unitary concept of intelligence, however, is now being
increasingly challenged by Multiple Intelligences (MI) theory proposed by Gardner (1993).
On the basis of MI theory, as Gardner (1983, 1993) noted, human intelligence comprises multiple
dimensions or types, which are independent of one another (Carter, 2005); but all are possessed by
individuals with different strengths (Richards & Rodgers, 2001). Gardner (1983), initially identified seven
types of intelligences; however, later, other types (e.g., naturalist, spiritual, existential, and moral) were
added to the list (Gardner, 2004).
Multiple intelligences role in second language learning has been the subject of extensive studies
(Ahmadian & Ghasemi, 2017; Diaz-Posada, Varela-Londono, Rodriguez-Burgos, 2017; Tejeddin &
Chiniforoushan, 2011); however, little research has thus far investigated the differential role of
intelligence types on second language learners‟ speaking ability. The impact of linguistic and emotional
intelligences on reading comprehension of EFL learners was explored by Rahimi, Sadighi, and HosseinyFard (2011), the findings revealed that linguistic intelligence positively influences reading ability. On the
other hand, the role of emotional intelligence on reading ability was not corroborated. The role of
linguistic intelligence in written output production was also examined by Ahmadian and Hosseini (2012),
who indicated that a significant positive relationship existed between linguistic intelligence and writing
ability of learners. In addition, linguistic intelligence was found to be a strong predictor of vocabulary
knowledge criterion in writing ability.
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While previous studies showed positive roles of intelligence in writing and reading abilities in EFL
learners (Ahmadian & Hosseini, 2012; Dobbs, 2002; Fahim & Nejad-Ansari, 2006; Rahimi et al., 2011),
there are still other aspects of L2 proficiency and learning that are less explored, among which speaking
ability can be mentioned. Therefore, one of the objectives of the present study is to address this gap, and
using Gardner‟s (1999) multiple intelligences theory, to investigate the potential effects of two types of
intelligences, namely verbal and interpersonal on learners‟ speaking ability.
Verbal or linguistic intelligence is defined as the intelligence of words, grammatical rules, as well as
syntactic analyses to produce meaningful language (Gardner, 1993, 1995). It is generally known as the
ability to use language in creative ways (Richards & Rodgers, 2001), and, by definition, is referred to the
specific language-based human ability to solve problems and to reason (Volkmar, 2013). Interpersonal
intelligence pertains to the ability to understand others, interact and work with them, and understand their
personalities (Gardner, 2003; Richards & Rodgers, 2001). Although other types of intelligences can be
influential in interactions and speaking, these two intelligences were selected for the purpose of the
present study since we believe, they, by definition, can be more relevant to one‟s speaking ability. Verbal
(linguistic) and interpersonal intelligences, compared with other types of intelligences, are directly linked
to communication. When it comes to speaking in a second or foreign language, as was the case in this
study, the link between one‟s linguistic knowledge and ability (i.e., verbal intelligence) and L2 speaking
becomes more robust.
In addition, since one of the objectives of the study was to examine the role of cognitive factors like
working memory (WM) in the intelligences, a more vigorous theoretical link could be established
between WM and verbal/interpersonal intelligences than with others intelligence types on account of the
fact that both variables involve a great deal of dependence on linguistic ability. Complex WM is an
individual‟s ability to simultaneously store and process information (Baddeley & Hitch, 1974), which is
linguistic information in this case; therefore, one‟s verbal or interpersonal intelligences, by definition,
may tap into WM and be affected by it.

Working Memory (WM)
The role of WM in different cognitive activities has been studied by a myriad of research studies, and
its role in carrying out complex activities such as different aspects of language learning is now undeniable.
WM is defined as the ability to concurrently maintain and process information in memory (Conway,
Jarrold, Kane, Miyake, & Towse, 2007); hence, by definition, it can predict a variety of human cognitive
activities. Of the various conceptualizations of WM (Baddeley & Hitch, 1974; Cowan, 2008; Daneman &
Carpenter, 1983; Engle, 2002; Towse & Hitch, 1995), the multicomponent model (Baddeley 2000;
Baddeley & Hitch, 1974) attracted a lot of attention in research. Based on this model, WM is fractionated
into 4 components, a central executive, and three slave systems, i.e., the phonological loop, visuo-spatial
sketchpad, and episodic buffer (EB). Central executive is an attentional-control system responsible for the
control of the WM system by allocating attention, as well as retrieval of information from long-term
memory (LTM) (Baddeley, 2010). The phonological loop handles phonological or acoustic information,
and the sketchpad stores visual and spatial information. The recent component, i.e. the EB, is responsible
for the binding of information from different sections of the WM system, and the temporary linking of
storage systems with LTM.
A large bulk of studies in the field of cognitive psychology and language acquisition have corroborated
the significant role of WM in complex mental activities, such as language learning. In other words,
complex WM, i.e. the simultaneous storage and processing of information, is a powerful predictor of
successful cognitive tasks, acting as a bottleneck for the learning mechanism (Gathercole, 2004). WM has
been found influential in general intellectual abilities and general intelligence (Colom, Flores_Mendoza,
& Rebollo, 2003; Conway, Kane, & Engle, 2003; Salthouse & Pink, 2008), foreign language aptitude
(Yuncai, 2013), learning of grammar (Wright, 2013), vocabulary learning (Baddeley & Atkins, 1998;
Verhagen & Leseman, 2016), reading comprehension (Joh, 2018; Walter, 2004) language comprehension

820

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

(Just & Carpenter, 1992; Swanson & Berninger, 1995), language processing (Ellis, 2005; Nowbakht,
2018; Robinson, 2002), corrective feedback and output (Goo, 2012; Mackey, Adams, Stafford, & Winke,
2010; Shahnazari, Adams, & Ketabi, 2013), proficiency (Van den Noort et al., 2006), writing processes
and quality (Gathercole & Alloway, 2008; Olive, 2004, 2012; Piolat, Olive, & Kellogg, 2005; Ransdell,
Arecco, & Levy, 2001), and several other aspects of language; however, few (if any) studies have focused
on the role of complex WM as well as its separate components in EFL learners‟ speaking ability.
Considering the above review of previous studies, and lack of research on the role of cognitive and
personality factors in L2 speaking competency, the present study is designed to investigate the potential
influence of individual differences in complex WM, verbal and interpersonal intelligences, as well as
extroversion/introversion on learners‟ L2 speaking ability. In addition, the study seeks to examine
whether WM can predict learners‟ categorization into extroverted and introverted, as well as their verbal
and interpersonal intelligences. Such being the case, this study sought to answer the following research
questions:
1. Are there any differences between introverts and extroverts in terms of their speaking ability?
2. Does complex WM predict EFL learners‟ being introverted and extroverted as well as their verbal
and interpersonal intelligences?
3. To what extent can WM, verbal intelligence, interpersonal intelligence, and introversion/
extroversion predict learners‟ speaking ability?

Method
Participants
The participants were 60 upper-intermediate EFL male and female students (N = 60), studying at the
Iran Language Institute (ILI), Tehran, Iran. All the participants had studied English at the institute for
approximately 45 months prior to taking part in this study. Their ages ranged from 18 to 23 (M = 21.08).
The participants were selected out of a larger population of 164 upper-intermediate students based on the
results of the Myers-Briggs Personality Type Indicator (MBTI) test. Results indicated that out of 164
students, 93 students (56.70%) were recognized as introverts, and 71 students (43.29%) as extroverts.
Subsequently, in order to have two equal groups, 60 students (30 introverts and 30 extroverts) were
randomly selected and assigned to the two groups of introverts and extroverts. Since the study involved
assessment of WM, prior to entering the experiment, the participants were screened for any attentional or
sensory issues by asking them questions regarding their previous medical issues, and whether or not they
were taking any medicine.

Instruments
Myers-Briggs personality type indicator (MBTI)
MBTI (Myers, 1962) is a popular questionnaire designed to identify personality types in individuals.
The test borrows from some of Jung‟s (1923) personality types, and consists of four dichotomous styles,
namely, introversion/extroversion, sensing/intuition, thinking/feeling, and judging/perceiving. The first
personality type dichotomy, i.e. introversion/extroversion was used to identify learners who fall within
either of these two types of categories.
The MBTI used in the study comprised 70 two-choice items to which the learners were supposed to
reply in 15 minutes. The reason for administering the test in such a short time was that learners had to
provide answers to the questions as quickly as possible so that they didn‟t get the opportunity to overanalyze the questions, which would jeopardize the validity of the test. The test was accompanied with an
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answer sheet designed to identify participants‟ personality types with high precision by indicating which
one of the above-mentioned dichotomies was stronger in a learner‟s personality. Since the test could also
detect other strong personality types, only the introversion vs. extroversion dichotomy was focused on to
find learners who had either of these characteristics.

Multiple intelligence inventory (MII)
Multiple Intelligence Inventory (McKenzie, 1999), is a test which borrows its rationale from Gardner‟s
(1999) MIs theory. The test consisted of 9 sections, each dealing with one of the nine types of
intelligences. MII consisted of 90 items, with 10 items in each section. While taking the test, participants
had to put the number “1” next to the items they thought could best describe them in each section. By
counting the number of statements that were true about each learner (i.e., the number of 1‟s) in each
separate section, his/her strongest and the weakest intelligences, as well as their scores were assessed. The
scores of each type of intelligence were calculated and placed on a scale ranging from zero to 100. The
closer a participant‟s score to 100, the higher intelligence he/she possess.

Oral proficiency interview (OPI)
An OPI taken from the IELTS exam speaking section (Cambridge University Press, 2006) was used to
assess the participants‟ speaking ability. OPI is a highly valid and reliable assessment method which,
through a standardized procedure, can measure how well a learner can use the language by determining
their strengths and weaknesses. The interview lasted for 10 to 15 minutes for each participant and was
rated by two raters simultaneously in order to ensure the reliability of ratings.
To evaluate the speaking skill, the American Council on the Teaching of Foreign Languages (ACTFL)
guidelines and descriptors (ACTFL, 2012) were used. The ACTFL Guidelines are descriptors of what
language learners and speakers can and cannot do with language with regards to speaking ability in a
spontaneous context. The Guidelines consist of five major proficiency levels, namely, Superior,
Advanced, Intermediate, and Novice. All the major levels, except Superior, are subdivided into High, Mid,
and Low levels. Therefore, for the Novice level for instance, there are three sublevels of Novice High,
Novice Mid, and Novice Low. Accordingly, the interview had 10 sublevels totally.
During the actual interview, each participant engaged in an interaction with the examiner (one of the
raters), while two raters simultaneously and separately evaluated the participants‟ performance. The raters
assessed the quality of the participant‟s speech on the basis of three criteria, namely, grammar range and
accuracy, vocabulary range and accuracy, and fluency. The raters agreed upon 41 out of the 60
participants‟ ratings. There were disagreements on 19 individuals; therefore, after reconsidering their
performances, the two raters agreed upon their final ratings. The ratings on the basis of the ACTFL are
nominal; hence, in order to make the process of data analysis possible, these ratings were converted into
numerical values (interval scale), from Superior being 100, to Novice Low being 10. Therefore, the
speaking scores were placed on a continuum ranging from 10 to 100.
It, however, needs to be noted that the language proficiency level selected for the study (i.e. upperintermediate) was merely based on the proficiency level system of the language school from which the
data were collected. The language proficiency of the participants at the institute was simply determined
on the basis of the length of their study in that context. Therefore, it does not necessarily mean that all the
students were homogeneous in terms of their proficiency, in general, and speaking ability, in particular. In
other words, despite our participants‟ length of study prior to the experiment (i.e. about 45 months), we
did not expect them to perform similarly in the oral interview. Our expectation can be affirmed on
account of the fact that the rates received by the participants in their oral interview ranged from novice
high (score 30) to advanced low (score 70).
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Working memory test
To assess the participants‟ complex WM, an Operation Span Task (OSPAN) taken from Unsworth,
Heitz, Schrock, and Engle (2005) was employed. OSPAN is considered a complex WM measurement tool
tapping verbal WM (Unsworth & Engle, 2007). When taking the test, participants were required to
process simple arithmetic equations (i.e., 2+(3-1) = ?), while concurrently maintaining Persian consonants
in memory for later recall. The OSPAN used in this study composed of 42 mathematical operations
distributed in sets of 2, 3, 4, and 5. Each set was repeated 3 times; hence, there were 3 sets of 2, 3 sets of 3,
3 sets of 4, and finally 3 sets of 5, presented in a random fashion so that participants would not guess the
order of the sets. The test was designed in Microsoft Power Point software and presented to the
participants in slides.
During the actual test, the participants were displayed the first slide with the mathematical operation
for 3000 ms. This slide was followed by the second slide which suggested a number as a possible answer
to the previous slide operation with a „YES‟ and „NO‟ choice. Participants had another 3000 ms to decide
if the answer is correct or not and mark their choice on the answer sheet. Immediately, on the third slide,
displayed for 1000 ms, a Persian consonant would appear. This was the recall item, which participants
had to maintain in memory until they were asked to recall and write it. This procedure was repeated
depending on the size of the set (i.e. for example for a set size of 4, this procedure was repeated 4 times).
At the end of each set, a recall cue sign (i.e., ???) would appear on the screen, signaling the participants
that they had to write the Persian consonants in the order of presentation on their answer sheet. They were
given limited time for writing the consonants, i.e. 4000 ms for a set of 2, 6000 ms for a set of 3, 8000 ms
for a set of 4, and 1000 ms for a set of 5.
To score the OSPAN, the partial-credit load scoring method (Conway, Kane, Bunting, Hambrick,
Wilhelm, & Engle, 2005) was used, in which 1 point was given to each correctly recalled consonant in its
correct serial position only if the corresponding processing item was correct. Therefore, the possible
scores ranged from 0 to 42, and the maximum time allotted for the OSPAN was 12 minutes.

Procedure
On the basis of the results of the MBTI, the participants were divided to two groups of introverts (N =
30) and extroverts (N = 30). To control the effects of intervening variables that could jeopardize the
reliability of the results, variables such as language proficiency, exposure time to English language
instruction, first language background, and the language institute context in which they had learned the
language so far, were controlled meticulously in selecting the sample of the study. The two groups were
then given the MII and the OSPAN to assess their verbal and interpersonal intelligences scores and their
complex WM respectively. In the next step, the participants attended the OPI, and their final ratings and
scores were evaluated by two raters simultaneously.

Results
To address the first research question, an independent sample t-test was run to determine if there were
differences in speaking ability between introverts and extroverts. No outliers were found in the data, as
assessed by inspection of the boxplot. Speaking scores for each personality group were normally
distributed, as assessed by Shapiro-Wilk's test (p > .05). Results indicated a significant difference
between introverts and extroverts in speaking ability, t(58) = 4.676, p < .0005. The extroverts
outperformed introverts in speaking. Table 1 displays the descriptive statistics for verbal and
interpersonal intelligence as well as speaking scores.
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TABLE 1
Descriptive Statistics for Verbal, Interpersonal, and Speaking Scores
Verbal intelligence
Group
N
M
SD
Extroverts
30
66.333
9.994
Introverts
30
64.666
12.521
Note. M = mean, SD = standard deviation

Interpersonal
intelligence
M
SD
67.000
18.597
45.000
20.299

Speaking
M
56.000
42.000

SD
11.328
13.491

To address the second research question concerning the effect of WM on the likelihood that
participants be categorized as extroverted or introverted, a Binomial Logistic Regression Analysis was
run, with scores on WM as the independent variable, and the two types of personality as the dichotomous
dependent variable. Results indicated that the logistic regression model was not statistically significant,
χ2(1) = 1.237, p = .266, and WM failed to predict participant‟s being extroverted or introverted.
In addition, two linear regression analyses were conducted to examine the extent to which WM can
predict participants‟ verbal and interpersonal intelligences. The assumption of linearity was established by
the visual inspection of Verbal intelligence by WM, and interpersonal intelligence by WM scatterplots.
Data were normally distributed and no outliers were found in any of the variables. There was also
independence of residuals for both verbal and interpersonal intelligences, assessed by a Durbin-Watson
statistic of 1.934 and 1.761 respectively. Finally, the assumption of homoscedasticity was met, checked
by the inspection of the plot of standardized residuals versus standardized predicted values. Results
indicated that WM significantly predicted verbal intelligence, F(1, 58) = 29.083, p < .0005, accounting
for 33.4% of variation in the dependent variable (adjusted R square = 32.2%); however, it failed to predict
variability in interpersonal intelligence, F(1, 58) = 2.967, p = .09.
To deal with the third research question concerning the extent to which WM, personality type, and
verbal/interpersonal intelligences predict participants‟ speaking ability, a multiple regression analysis was
run, with learners‟ WM, personality types and their scores of verbal and interpersonal intelligences as
predictors, and their speaking scores as the outcome variable. There was independence of residuals,
assessed by a Durbin-Watson statistic of 1.628, and homoscedasticity. In addition, the tolerance values
for all predictors were greater than 0.1, indicating that no evidence of multicollinearity was found. Results
of the regression analysis revealed that the model significantly predicted learners speaking ability, F(4,
55) = 15.867, p < .0005, accounting for 53.6 % (adjusted R square = 50.2%) of variation in speaking
scores. Moreover, regression coefficients results (Table 2) indicated that WM, personality types, and
interpersonal intelligence added statistically significantly to the prediction (p < .05).
TABLE 2
Summary of Multiple Regression Analysis Results
Predictors
Working Memory
Personality
Verbal Intelligence
Interpersonal Intelligence

Unstandardized B
.978
-15.670
.057
-.163

Standardized Coefficients
Beta
.477
-.586
.047
-.269

Sig.
.000
.000
.680
.017

It was found that 47.7% of variation in speaking ability was predicted by learners‟ WM, each one-point
increase in WM leads to a .978-point increase in speaking scores (95% CI, .511, 1.444). In addition,
interpersonal intelligence predicted 26.9% of variation in speaking scores, a one-point increase in
interpersonal intelligence leads to a -.163-point decrease in speaking scores (95% CI, -.295, -.031).
Finally, the types of personality (i.e. extroversion and introversion) could predict 58.6% of variation in
learners‟ speaking ability, being introverted leads to a 15.670-point decrease in speaking scores (95% CI,
-21.377, -9.963).
In sum, results indicated that speaking ability was significantly different between extroverts and
introverts. In addition, WM neither affected the likelihood of being categorized in either of the personality

824

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

groups, nor predicted interpersonal intelligence; however, it significantly predicted verbal intelligence
scores. Finally, multiple regression analysis results revealed that WM, personality type, and interpersonal
intelligence significantly predicted the participants‟ speaking scores; however, verbal intelligence failed
to do so.

Discussion
This study examined the potential roles of EFL learners‟ WM, two types of intelligence (i.e., verbal &
interpersonal), and extroversion/introversion, as two types of personality, on learners‟ speaking ability.
The first research question was concerned with the differences between extroverts and introverts in terms
of their speaking ability. Speaking ability was found to be significantly different between introverts and
extroverts, with extroverts showing a better speaking ability. A review of previous literature reveals that
the few research studies examining the role of personality in speaking ability produced contentious results.
The findings of this study with regard to the role of personality in speaking ability are in line with those
of Yousef-Hasirchin (2014), both of which showed higher speaking ability for extroverts. However, these
findings are not consistent with those of Graham and Lachman (2012), where introverts were reported to
be more proficient in speaking ability than extroverts, and with the findings of Souzandehfar et al. (2014),
in which extroversion and extroversion did not play any roles in learners‟ speaking ability.
One plausible explanation of this finding resides in the nature of the personality traits under query.
Extroverts were previously found to be more sociable and receive “self-esteem and ego enhancement”
from others (Brown, 2007, p. 166). Hence, they may show a better ability to communicate with people,
understand others, and talk with more confidence. Introverts, on the other hand, are more independent of
others, and prefer reasoning tasks, which might make them more sluggish in language production (Brown,
2007). In addition, extroverts were previously found to be better at speed and long-term memory
(Graham & Lachman, 2012; Moutafi et al., 2005). Such advantages may be influential in making
extroverts generally better second language speakers, since some of the characteristics of a good speaker
are fluency and selection of a wide variety of vocabulary items while speaking.
Another explanation, justifying the superior performance of extroverted learners in the speaking test
can be the selection of strategies, on the part of the learners, while talking in a second language. Previous
research has supported the fact that extroverts and introverts‟ preferences in using compensatory
strategies are different (Ahmadian & Yadegari, 2011; Ehrman, Leaver, & Oxford, 2003; Kiany, 2001).
While extroverts were found to use more interactional strategies, introverts prefer to use more conceptual
strategies (Ahmadian & Yadegari, 2011). Furthermore, as Gan (2008) asserted, extroverts generally use
communication strategies more excessively. In addition, research (Omaggio-Hadley, 2003) has indicated
that the use of communicative and compensatory strategies results in an increase in learners‟ language
proficiency. Such differences in the amount and use of communication strategies between extroverts and
introverts can explain the superior performance of extroverts in speaking ability.
The second research question was concerned with the role of WM in the likelihood of being an
extrovert or introvert, as well as the verbal and interpersonal intelligence. In other words, it was intended
to find out whether WM can predict the type of personality students had and their intelligence, and if so,
to what extent. Results indicated that WM neither predicted the likelihood of being categorized as
extroverted or introverted, nor interpersonal intelligence; however, it did predict verbal intelligence. The
very few previous studies on the role of cognitive factors, such as working memory, in personality have
produced inconsistent results. The findings of this study are in line with those of Lieberman and
Rosenthal (2001); however, it is not in line with Gray and Braver (2002). Lieberman and Rosenthal
(2001), for instance, indicated that extroversion, as measured by the Eysenck Personality Questionnaire
(Eysenck & Eysenck, 1968) was not related to WM. A reason for the differences between the findings of
the present study and previous ones may be the type of tasks used to measure WM. In many of the
previous studies, the n-back task was used to measure WM, while this study employed the OSPAN. The
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n-back task taps short-term memory, and unlike OSPAN, fails to tap attentional control mechanisms;
hence, it is regarded as a weak measure of WM (Kane, Conway, Miura, & Colflesh, 2007).
As with the role of WM in intelligence, previous studies found a relationship between WM and general
fluid intelligence (Conway, Cowan, Bunting, Therriault, & Minkoff, 2002; Conway, Kane, & Engle,
2003); however, they did not investigate its role in multiple intelligences. Our findings indicated that WM
predicted verbal intelligence variation; however, it did not explain variations in interpersonal intelligence.
These results are consistent with those of Hashemian and Adibpour (2012), in which verbal intelligence
and memory were found to be positively correlated. To find possible reasons for this finding, it may be
useful to consider the definition given to verbal and interpersonal intelligences by Gardner (1983, 1993,
1995). Verbal or linguistic intelligence refers to the intelligence of words to produce meaningful spoken
or written language, of following grammatical rules, syntactic analysis, and generally language learning
(Gardner, 1993, 1995). Interpersonal intelligence, on the other hand, is the intelligence and ability to
understand others, interact with them, and understand their personalities (Gardner, 2003). Verbal
intelligence, by definition, may be affected largely by WM, because in previous research, WM was found
influential in vocabulary learning (Martin & Ellis, 2012; Verhagen & Leseman, 2016), grammar learning
(Sagarra, 2007; Wright, 2013), language processing (Erlam, 2005; Juffs, 2005; Nowbakht, 2018;
Palladino & Cornoladi, 2004), and language comprehension (Alptekin & Ercetin, 2011; Andersson, 2010).
The third research question dealt with the extent to which WM, personality characteristics of
extroversion and introversion, verbal intelligence, and interpersonal intelligence could predict learners‟
speaking ability. Results indicated that personality types, WM, and interpersonal intelligence significantly
predicted learners‟ variation in speaking ability. However, Verbal intelligence was not predictive of
speaking ability. Personality types accounted for 58.6%, WM accounted for 47.7%, and interpersonal
intelligence explained 26.9% of variation in speaking. A plausible explanation for this finding may be the
superiority of extroverts and those with higher interpersonal intelligence in speaking scores over
introverts and those with low interpersonal intelligence. To examine the relationship between the
intelligences and speaking ability, two Pearson correlation analyses were run. We found that interpersonal
intelligence is significantly positively correlated with speaking ability (r = .304, p = .01), whereas no
significant correlation was found between verbal intelligence and speaking scores (p > .05). That being
the case, it may be rational to expect personality types and interpersonal intelligence influence students‟
speaking ability. WM is also a predictor of success in a multitude of cognitive complex tasks such
language learning, in general, and L2 speaking, in particular.

Conclusions
The findings of this study revealed that personality types associate with students‟ speaking ability in L2,
showing that extroverts were superior to introverts in second language speaking. As with the relationship
between personality types and cognitive factors such as WM, it was found that WM did not have any
roles in the likelihood of being categorized as an extrovert or introvert. In other words, both introverts and
extroverts may have high or low WM spans. On the contrary, WM significantly predicted verbal
intelligence since the two can represent similar processes and abilities. In addition, WM, personality types,
and interpersonal intelligence significantly predicted learners‟ speaking ability, with personality and WM
spans making a more contribution than the interpersonal intelligence. The findings of the preset study
provide evidence on the role of learners‟ individual differences in WM, as well as their personality and
multiple intelligences in their success or failure in second language speaking. In addition, when teaching
speaking to EFL learners, teachers need to take into account the significant role of such factors in their
students‟ speaking skill in language classrooms.

826

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

The Authors
Mohammad Nowbakht is currently a researcher and a Ph.D. student at the department of English
Language, Yazd University, Iran. His research mainly focuses on the role of individual differences such
as working memory in bilinguals and monolinguals‟ language comprehension and processing. In addition,
he is interested in the role of different components of working memory in various aspects of language
learning, such as oral and written corrective feedback, and form-focused instruction. His most recent
research in educational psychology (Nowbakht, 2018) is the article entitled The Role of Working Memory,
Language Proficiency, and Learners’ Age in Second Language English Learners’ Processing and
Comprehension of Anaphoric Sentences published in the Journal of Psycholinguistic Research.
Department of English Language, Yazd University
Safaeie, Yazd, Iran
Phone: +98(0)9120228208
Email: mohammad.nowbakht@yahoo.com

Ali Mohammad Fazilatfar (corresponding author) has a Ph.D. in Applied Linguistics and is currently
an associate professor at the Department of English Language at Yazd University, Iran. His research
mainly focuses on theories of second language acquisition and writing processes, and third language
transfer. Two of his latest research studies in this field is a study entitled The Comparative Effects of
Planning Time and Task Conditions on the Complexity, Accuracy and Fluency (CAF) of L2 Writing by
EFL Learners by Fazilatfar, Kasiri, and Nowbakht (2018) published in the Iranian Journal of Language
Teaching Research, and another study entitled The effect of planning time on cognitive processes,
monitoring behavior, and quality of L2 writing by Rostamian, Fazilatfar, and Jabbari (2017) published in
Language Teaching Research journal.
Department of English Language, Yazd University
Safaeie, Yazd, Iran
Phone: +98(0)3531233984
Email: afazilatfar@yazd.ac.ir

References
ACTFL (American Council on the Teaching of Foreign Languages). (2012). ACTFL proficiency
guidelines: Speaking. Hastings-on-Hudson, NY: Author.
Ahmadian, M., & Ghasemi, A. A. (2017). Language learning strategies, multiple intelligences and selfefficacy: Exploring the links. The Journal of Asia TEFL, 14, 587-836.
Ahmadian, M., & Hosseini, S. (2012). The relationship between Iranian English learners‟ linguistic
intelligence and their writing ability, and writing assessment criteria. Journal of Language,
Culture, and Translation, 1-22.
Ahmadian, M., & Yadgari, H. (2011). The relationship between extraversion/introversion and the use of
strategic competence in oral referential communication. Journal of English Language Teaching
and Learning, 1- 26.
Alavinia, P., & Sameei, A. (2012). Potential bonds between extroversion/introversion and Iranian EFL
learners' listening comprehension ability. English Language Teaching, 5, 19-30.
Alptekin, C., & Ercetin, G. (2011). Effects of working memory capacity and content familiarity on literal
and inferential comprehension in L2 reading. TESOL Quarterly, 45, 235-266.
Andersson, U. (2010). The contribution of working memory capacity to foreign language comprehension
in children. Memory, 18, 458-472.

827

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

Baddeley, A. D. (2000). The episodic buffer: A new component of working memory? Trends in Cognitive
Sciences, 4, 417-423.
Baddeley, A. D. (2010). Working memory. Current Biology, 20, 136-140.
Baddeley, A., & Atkins, P. (1998). Working memory and distributed vocabulary learning. Applied
Psycholinguistics, 19, 537-552.
Baddeley, A. D., & Hitch, G. J. (1974). Working memory. In S. Dornic (Ed.), Recent advances in
learning and motivation (pp. 47-89). New York: Academic Press.
Baradaran, A., & Alavi, M. (2015). The difference between extrovert/introvert EFL learners‟ cooperative
writing. International Journal of Language Learning and Applied Linguistics World, 8, 13-24.
Brown, H. D. (2007). Principles of language learning and teaching. New York: Pearson Education.
Busch, D. (1982). Introversion-extroversion and EFL proficiency of Japanese students. Language
Learning, 32, 109-132.
Bygate, M. (2001). Speaking. In R. Carter & D. Nunan (Eds.), Teachin English to speakers of other
languages (pp. 14-20). New York: Cambridge University Press.
Cambridge University Press (2006). Cambridge IELTS 5. Cambridge: Cambridge University Press.
Carter, P. (2005). The complete book of intelligence tests. Sussex: John Wiley & Sons Ltd.
Chamorro-Premuzic, T., Furnham, A., & Petrides, K. (2006). Personality and intelligence. Journal of
Individual Differences, 27, 147-150.
Colom, R., Flores-Mendoza, C., & Rebollo, I. (2003). Working memory and intelligence. Personality and
Individual Differences, 34, 33-39.
Conway, A. R. A., Cowan, N., Bunting, M. F., Therriault, D. J., & Minkoff, S. R. B. (2002). A latent
variable analysis of working memory capacity, short-term memory capacity, processing speed,
and general fluid intelligence. Intelligence, 30, 163-183.
Conway, A. R. A., Jarrold, C., Kane, M. J., Miyake, A., & Towse, J. N. (2007). Variation in working
memory: An introduction. In A. R. A. Conway, C. Jarrold, M. J. Kane, A. Miyake, & J. N. Towse
(Eds.), Variation in working memory (pp. 3-17). Oxford: Oxford University Press.
Conway, A. R. A., Kane, M. J., Bunting, M. F., Hamrick, D. Z., Wilhelm, O., & Engle, R. W. (2005).
Working memory span tasks: A methodological review and user‟s guide. Psychonomic Bulletin &
Review, 12, 769-786.
Conway, A. R. A., Kane, M. J., & Engle, R. W. (2003). Working memory capacity and its relation to
general intelligence. Trends in Cognitive Sciences, 7, 547-552.
Cowan, N. (2008). What are the differences between long-term, short-term, and working memory? In W.
S. Sossin, J. C. Lacaille, V. F. Castellucci, & S. Belleville (Eds.), Progress in brain research (pp.
23-338). Amsterdam: Elsevier B.V.
Daneman, M., & Carpenter, P.A. (1983). Individual differences in integrating information between and
within sentences. Journal of Experimental Psychology: Learning, Memory, and Cognition, 9, 561584.
Dewaele, J., & Furnham, A. (1999). Extraversion: The unloved variable in applied linguistic research.
Language Learning, 49, 509-544.
Diaz-Posada, L, Varela-Londono, S., & Rodriguez-Burgos, L. (2017). Multiple intelligences and
curriculum implementation: Progress, trends and opportunities. Revista de Psicodidáctica, 22, 6983.
Dimitracopoulou, I. (1990). Coversational competence and social development. Cambridge: Cambridge
University Press.
Dobbs, V. (2002). The relationship between implementation of multiple intelligences theory in the
curriculum and student academic achievement at a seventh-grade at-risk alternative school.
Dissertation Abstract International, 62(9). UMI Number: 3027334.
Ehrman, M., Leaver, B., & Oxford, R. (2003). A brief overview of individual differences in second
language learning. System, 31, 313-330.

828

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

Ellis, N. C. (2005). At the interface: Dynamic interactions of explicit and implicit language knowledge.
Studies in Second Language Acquisition, 27, 305-352.
Engle, R. W. (2002). Working memory capacity as executive attention. Current Directions in
Psychological Science, 11, 19-23.
Erlam, R. (2005). Language aptitude and its relationship to instructional effectiveness in second language
acquisition. Language Teaching Research, 9, 147-171.
Eysenck, S.B.G., & Chan, J. A. (1982). Comparative study of personality in adults and children: Hong
Kong v. England. Personality and Individual Differences, 3, 153-160
Eysenck, H. J., & Eysenck, S. B. G. (1968). Manual for the Eysenck Personality
Inventory. San Diego, CA: Educational and Industrial Testing Service.
Fahim, M., & Nejad Ansari, D. (2006). A multiple intelligence-based investigation into the effects of
feedback conditions on EFL writing achievement. IJAL, 9, 51-78.
Gan. Z. (2008). Extroversion and group oral performance: A mixed quantitative and discourse analysis
approach. Retrieved from www.ameprc.mq.edu.au/docsprospect_journal/volume23,no3(23),Art3.
pdf.
Gardner, H. (1983). Frames of mind: The theory of multiple intelligences. New York: Basic Books.
Gardner, H. (1993). Multiple intelligences: The theory and practice. New York: Basic Books.
Gardner, H. (1995). Multiple intelligences as a catalyst. The English Journal, 84, 16-18.
Gardner, H. (1999). Intelligence reframed. New York: Basic Books.
Gardner, H. (2003). Multiple intelligences after twenty years. Paper presented at the American
Educational Research Association, Chicago, Illinois.
Gardner, H. (2004). Changing minds. Boston: Harvard Business School Press.
Gathercole, S. E. (2004). Working memory and learning during the school years. Proceedings of the
British Academy, 125, 365-380.
Goo, J. (2012). Corrective feedback and working memory capacity in interaction-driven L2 learning.
Studies in Second Language Acquisition, 34, 445-474.
Graham, E., & Lachman, M. (2012). Personality stability is associated with better cognitive performance
in adulthood: Are the stable more able? The Journal of Gerontology: Series B, 67, 545-554.
Gray, J. R., & Braver, T. S. (2002). Personality predicts working-memory-related activation in the caudal
anterior cingulate cortex. Cognitive, Affective & Behavioral Neuroscience, 2(1), 64-75.
Gathercole, S. E. (2004). Working memory and learning during the school years. Proceedings of British
Academy, 125, 365-380.
Gathercole, S. E., & Alloway, T. P. (2008). Working memory and learning: A practical guide. London:
Sage.
Hashemian, M., & Adibpour, M. (2012). Relationship between Iranian L2 learners‟ multiple intelligences
and language learning strategies. RALS, 3, 25-43.
Hasirchin, M. (2014). The effect of extroversion or introversion on speaking flency of Iranian EFL
students. Enjoy Teaching Journal, 2, 28-39.
Hemmatnezhad, S., Jahandar, S., & Khodabandelou, M. (2014). The impact of extraversion vs.
introversion on iranian efl learners‟ writing ability. Indian Journal of Fundamental and Applied
Life Sciences, 4, 119-128.
Joh, J. (2018). Interplay of working memory, strategy use, and task difficulty in L2 reading
comprehension. The Journal of Asia TEFL, 15, 900-914.
Juffs, A. (2005). The influence of first language on the processing of wh-movement in English as a
second language. Second Language Research, 21, 121-151.
Jung, C. (1923). Psychological types. New York: Harcourt Brace.
Just, M. A., & Carpenter, P. A. (1992). A capacity theory of comprehension: Individual differences in
working memory. Psychological Review, 99, 122-149.

829

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

Kane, M. J., Conway, A. R. A., Miura, T. K., & Colflesh, G. J. H. (2007). Working memory, attention
control, and the n-back task: A question of construct validity. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 33, 615-622.
Kiany, G. (1998). English proficiency and academic achievement in relation to extraversion: A
preliminary study. International Journal of Applied Linguistics, 8, 113-130.
Lee, C. (2005). Different types of English to which Korean college students are exposed outside the class.
Paper presented at the Korean Association of Foreign Language Education. East Lansing, MI:
National Center for Research on Teacher Learning (ERIC Document Reproduction Service No.
ED490770).
Lee, K., & Carrasquillo, A. (2006). Korean college students in United States: Perceptions of professors
and students. College Student Journal, 40, 442-456.
Lieberman, M. D., & Rosenthal, R. (2001). Why introverts can‟t always tell who likes them: Multitasking
and nonverbal decoding. Journal of Personality and Social Psychology, 80, 294-310.
Lightbown, P., & Spada, N. (2006). How languages are learned: Oxford handbook for language teachers.
Oxford: Oxford University Press.
Mackey, A., Adams, R., Stafford, C., & Winke, P. (2010). Exploring the relationship between modified
output and working memory capacity. Language Learning, 60, 501-533.
Martin, K. I., & Ellis, N. (2012). The roles of phonological short-term memory and working memory in
L2 grammar and vocabulary learning. Studies in Second Language Acquisition, 34, 379-413.
McKenzie, W. (1999). Multiple Intelligences (M.I.) Inventory. Retrived from http://surfaquarium.com/
MI/index.htm.
Moutafi, J., Furnham, A., & Paltiel, L. (2005). Can personality factors predict intelligence? Personality
and Individual Differences, 38, 1021-1033.
Myers, I. (1962). The Myers-Briggs type indicator. Palto Alto, CA: Consulting Psychologists Press.
Naiman, N., Frohlich, M., Stern, H., & Todesco, A. (1996). The good language learner. Toronto: Ontario
Institute for Studies in Education.
Nowbakht, M. (2018). The role of working memory, language proficiency, and learners‟ age in second
language English learners‟ processing and comprehension of anaphoric sentences. The Journal of
Psycholinguistic Research, Advanced Online Publication.
Olive, T. (2004). Working memory in writing: Empirical evidence from the dual-task technique.
European Psychologist, 9, 32-42.
Olive, T. (2012). Working memory in writing. In V. Berninger (Ed.), Past, present, and future
contributions of cognitive writing research to cognitive psychology (pp. 485-503). New York:
Psychology Press.
Omaggio Hadley, A. (2003). Teaching language in context. Boston: Heinle & Heinle Publishers.
Oxford, R. (1990). Language learning strategies: What every teacher should know. New York: Newbury
House.
Palladino, P., & Cornoldi, C. (2004). Working memory performance of Italian students with foreign
language learning difficulties. Learning and Individual Differences, 14, 137-151.
Piolat, A., Olive, T., & Kellogg, R. T. (2005). Cognitive effort of note taking. Applied Cognitive
Psychology, 19, 291-312.
Poropat, A. (2009). A meta-analysis of the five-factor model of personality and academic performance.
Psychological Bulletin, 135, 322-338.
Rahimi, M., Sadighi, F., & Hosseiny-Fard, Z. (2011). The impact of linguistic and emotional intelligence
on the reading performance of iranian efl learners. The Journal of Teaching Language Skills, 151171.
Ransdell, S., Arecco, R., & Levy, M. (2001). Bilingual long-term working memory: The effects of
working memory loads on writing quality and fluency. Applied Psycholinguistics, 22, 113-128.
Richards, J. C., & Renandya, W. A. (2002). Methodology in language teaching: An anthology of current
practice. New York: Cambridge University Press.

830

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

Richards, J. C., & Rodgers, T. S. (2001). Approaches and methods in language teaching (2nd ed.).
Cambridge: Cambridge University Press.
Robinson, P. (2002). Effects of individual differences in intelligence, aptitude and working memory on
incidental SLA. In P. Robinson (Ed.), Individual differences and instructed language learning (pp.
211-251). Philadelphia: Benjamins.
Sagarra, N. (2007). From CALL to face-to-face interaction: The effect of computer-delivered recasts and
working memory on L2 development. In A. Mackey (Ed.), Conversational interaction in second
language acquisition: A collection of empirical studies (pp. 229-248). Oxford: Oxford University
Press.
Salthouse, T., & Pink, J. (2008). Why is working memory related to fluid intelligence? Psychonomic
Bulletin and Review, 15, 364-371.
Scarcella , R., & Oxford, R. (1992). The tapestry of language learning: The individual in the
communicativecClassroom. Boston, MA: Heinle & Heinle.
Shahnazari, M., Adams, R., & Ketabi, S. (2013). The relationship between modified output and working
memory capacity. Asian EFL Journal, 15, 65-92.
Shumin, K. (2002). Factors to consider: Developing adult EFL students‟ speaking abilities. In J. Richards,
& W. Renandya, Methodology in language teaching: An anthology of current practice (pp. 204211). New York: Cambridge University Press.
Souzandehfar, M., Soozandehfar, M. A., Farsi, M., & Sharif, M. (2014). Which personality trait performs
better on IELTS speaking test? Extroverted or introverted? Advances in Environmental Biology, 8,
2159-2168.
Swain, M. (1985). Communicative competence: Some rules of comprehensible input and comprehensible
output in its development. In S. Gass & C. Madden (Eds.), Input in second language acquisition
(pp. 235-253). Rowley, MA: Newbury House.
Swanson, H. L., & Berninger, V. (1995). The role of working memory in skilled and less skilled readers‟
comprehension. Intelligence, 21, 83-108.
Tajeddin, Z., & Chiniforoushan, N. (2011). Visual intelligence and lexical enhancement tasks: Their
impacts on EFL learners' receptive and productive vocabulary. The Journal of Asia TEFL, 8, 109134.
Towse, J. N., & Hitch, G. J. (1995). Is there a relationship between task demand and storage space in tests
of working memory capacity? The Quarterly Journal of Experimental Psychology, 48, 108-124.
Unsworth, N., & Engle, R. W. (2007). The nature of individual differences in working memory capacity:
Active maintenance in primary memory and controlled search from secondary memory.
Psychological Review, 114, 104-132.
Unsworth, N., Heitz, R. P., Schrock, J. C., & Engle, R. W. (2005). An automated version of the operation
span task. Behavior Research Methods, 37, 498-505.
Van den Noort, M., Bosch, P., & Hugdahl, K. (2006). Foreign language proficiency and working memory
capacity. European Psychologist, 11, 289-296.
Verhagen, J., & Leseman, P. (2016). How do verbal short-term memory and working memory relate to
the acquisition of vocabulary and grammar? A comparison between first and second language
learners. Journal of Experimental Child Psychology, 141, 65-82.
Volkmar, F. (2013). Encyclopedia of autism spectrum disorders. New York: Springer.
Wakamoto, N. (2000). Language learning strategy and personality variables: Focusing of extroversion
and introversion. International Review of Applied Linguistics, 38, 71-81.
Walter, C. (2004). Transfer of reading comprehension skills to L2 is linked to mental representations of
text and to L2 working memory. Applied Linguistics, 25, 315-339.
Wright, C. (2013). An investigation of working memory effects on oral grammatical accuracy and fluency
in producing questions in English. TESOL Quarterly, 47, 352-374.
Yuncai, D. (2013). Working memory as a component of foreign language aptitude. Asian EFL Journal,
15, 229-259.

831

Mohammad Nowbakht et al.

The Journal of Asia TEFL
Vol. 16, No. 3, Fall 2019, 817-832

Yusef-Hasirchin, M. (2014). The Effect of extraversion and introversion on fluent speaking on Iranian
EFL students. Enjoy Teaching Journal, 2, 28-39.

832

