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I. Introduction

We often wonder why second language (L2) learners under similar circumstances
achieve different levels of L2 proficiency. The questions is also applied to the
people who somehow leam an L2 more easily and quickly than others. A multitude
of cognitive, behavioral, and affective variables have been proposed to explain this
phenomenon (Dérnyei, 2005), and intensive research has been conducted to
investigate how these variables affect L2 learning success, or lack thereof. Among
them, working memory has been one of the major foci of many L2 research studies
for the last two decades (Linck, Osthus, Koeth, & Bunting, 2014). In fact, there
have been considerable attempts to reconceptualize L2 aptitude, one's ability specific
to language learning, via the concept of working memory (WM) which plays an
important role in both L1 and L2 processing and proficiency development (Skehan,
2012; Wen, 2015).

Working memory is generally referred to as the mental workspace or cognitive
system where “temporary storage and manipulation of information that is assumed to
be necessary for a wide range of complex cognitive activities” (Baddeley, 2003, p.
189) takes place. Probably as a central component of language aptitude, working
memory capacity is an important dimension of individual difference in L2 learning
as well (Miyake & Friedman, 1998). Recent years have witnessed a growing
theoretical and pedagogical interest in working memory in the field of L2 learning
research in Korea as well. This has been evidenced by an increasing number of both
published and unpublished research papers reporting the impact of working memory
on the Korean learners’ leaming of English as a foreign language. Nevertheless, the
field is still at an infant stage of development with inconsistent outcomes, and thus,
it is high time to review and synthesize the existing studies and reflect on the
current research practices for the field to move forward in the right direction.

The purpose of this study is to critically review how the existing research on

working memory with regard to English leamning and proficiency development in
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Korea has developed over the past decade in an effort to provide insights into future
research. To do so, major research databases were combed through to find related
empirical studies published in peer-reviewed journals and subsequently, a total of 25
experimental and quasi experimental studies were located. The resulted studies were
first described with regard to research focus, research design factors such as
participants and L2 performance measures, working memory measures, and findings.
Such detailed descriptions will be used to detect the patterns of how working
memory studies have been carried out and to evaluate the strengths and weaknesses
of the current research practice. Next, the impact of working memory on the English
use and processing was analyzed in terms of comprehension and production of
English by Korean leamers. The results of this critical review will be helpful for
researchers in finding emerging as well as existing trends of WM and SLA research

in Korea and conducting their own studies in the future.

II. Theoretical Backgrounds
2.1 Theoretical Perspectives and Models

There exist slightly different definitions of working memory stemming from
different perspectives of the construct. Yet, working memory is commonly referred
to as a memory system “responsible for temporary maintenance and manipulation of
information” (Juffs & Harrington, 2011, p. 137) while we are engaged in cognitive
activities in our daily life, such as arithmetic calculation, comprehending incoming
messages, and reasoning on problems (Baddeley & Logie, 1999). Provided that it
plays a fundamental role in a wide variety of cognitive processes, several theoretical
perspectives and models have been proposed in the fields of psychology and
psycholinguistics.

One of the first attempts to theorize the construct and describe its functions came
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from Baddeley and Hitch (1974). They proposed a multi-component model with two
temporary storage systems, the visuospatial sketchpad and the phonological loop,
which were assumed to assist a central executive which has limited attentional
capacity (Baddeley, 1992, 2003, 2012). As the names suggest, the visuospatial
sketchpad is a short-term storage system used for dealing with visual and spatial
information, whereas the phonological loop is specialized for processing acoustic and
linguistic information. Both systems hold a small amount of information very briefly,
possibly only a few seconds before they lose it. Consequently, in order to maintain
the information for a longer period, one needs to make use of rehearsal strategies.
These two storage systems are equivalent to short-term memory. The central
executive, on the other hand, is a domain-general mechanism whose main function
is attention control (Juffs & Harrington, 2011). It is assumed to be responsible for
controlling and coordinating information from the other short-term storage
components and other cognitive processes including the long-term memory. It also
regulates rather limited cognitive resources in order to sustain focus and prevent
from getting distracted by the irrelevant information (Cowan, 2005; Engle & Kane,
2012).

Concerned with the functions of the central executive and motivated by studies on
linguistic performance by people with impaired phonological short-term memory,
Baddeley later modified the original model, first by removing the storage function of
the executive, which made the component a essentially attentional system, and then
adding a fourth component, the episodic buffer (Baddeley, 2015). The episodic
buffer is postulated as an important but passive storage system with limited capacity
that can hold information relevant to the ongoing cognitive process (Figure 1). The
episodic buffer is suggested as being capable of storing and integrating information
from different sources and assumed to be controled and accessed by the central
executive in a conscious manner (Baddeley, 2000). Nevertheless, very few studies
have been conducted to examine the role of episodic buffer in human cognition, let

alone L2 use and processing.
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Figure 1, The Current Version of Multi-component Working Memory Model (Juffs & Harrington, 2011, p, 139)

A more recent and increasingly influential model of WM is probably the one
proposed by Cowan (2001, 2005) who views the working memory system as
process-oriented rather than structural. He insisted that with the multimodal model of
WM it is unclear how a stimulus is directed to which storage system (Cowan,
2015). Therefore, instead of assuming that different types of stimulus are assigned to
different processing modules in WM, he maintains that a stimulus to be processed
activates multiple features in long-term memory. In this view, WM is not a separate
memory system, but rather an element in the focus of attention that is highly
accessible and available with the limited capacity of holding only a small number of
items or chunks (Cowan, 2005).

There exists a strong research tradition in the field of psycholinguistics that
investigates the relationship between working memory and first language acquisition,
and numerous empirical studies have shown that WM is in fact closely related to L1
acquisition. For example, the phonological working memory (PWM) has been found
to play a crucial role in the processing and short-term storage of familiar and new

phonological information, which is related to both vocabulary and spoken language
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development (Baddeley, 2003; Baddeley, Gathercole, 2007; Gathercole & Papagno,
1998; Speciale, Ellis, & Bywater, 2004). The attentional capacity of the central
executive processor, on the other hand, is correlated to sentence and discourse
processing as well as reading comprehension (Cowan, 2011; Miyake & Friedman,
1998).

2.2 Roles of Working Memory in L2 acquisition

Driven by the proliferate research outcomes on the relationship between WM and
L1 acquisition, a number of SLA scholars have embarked their own journey to find a
similar link in L2 learing. Given the attention demanding and consequently more
conscious nature of second language learning, it is not difficult at all to predict that
WM plays an equally important, or even grater role when one tries to acquire a
second language. This particularly feels true if we consider that L2 acquisition requires
more mental effort from learners due to learners’ ever developing, but still limited
lexicon and grammar (Skehan, 2012). Consequently, significant research endeavor has
been made to examine the relationship between L2 leamning and WM capacity.

In spite of the several different models of WM, as Wen (2012) points out, it is
possible to identify a few common characteristics of WM that have to do with
language acquisition: limited attentional capacity and multiple components with
distinct functions. These two characteristics are most likely to have significant
implications for L2 acquisition and consequently, much research effort has been put
forth to uncover how they influence the processes and outcomes of L2 learning.
This section of the paper, therefore, will be dedicated to the discussion of how each
of these characteristics is related to second language acquisition.

First of all, WM is limited in terms of both its storage capacity and duration of
holding and processing information. The limited storage capacity of WM is well
illustrated by Cowan’s argument that WM can hold only 4 chunks of information at

a time, also called the magical number 4 + 2 (Cowan, 2005). The number has
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actually been a drastically reduced one from Miller’s magical number of 7 + 2
(Miller, 1956). WM is also limited in terms of the duration it can hold the
information. It is generally agreed that information held in WM lasts only a few
seconds unless it is rehearsed by a leamer. In other words, we can only pay
attention to only a small number of stimuli at one time.

This property has significant implications for SLA in that attention to a certain
linguistic feature is crucial for language leaming to take place and it is also
accountable for the ways that leamers process linguistic stimuli to which they are
exposed (Gass, Svetics, & Lemelin, 2003). Only attended stimuli will be encoded in
long-term memory, while unattended ones will persist in working memory briefly
and then be discarded. It is generally agreed upon as well that more complex
learning requires more attention from learners than simpler learning, and the more
learners pay attention to the target form, the better they learn it (Rosa & O'Neill,
1999; Schmidt, 1995, 2001). Given the complexity and attentional demands of
learning a second language, it can be predicted that when learners’ attentional
resources are scarce or their WM capacity is less than optimal, their learning will be
compromised.

Secondly, the multi-component aspect of WM is also accepted by most cognitive
psychologists. According to the Baddeley’s model discussed in the previous section,
WM includes qualitatively different, mode-specific information processors: the
phonological loop for processing verbally represented materials and the visuospatial
sketchpad for dealing with visually represented materials (Baddeley, 1992). These
two short-term domain specific channels are managed by the more domain general
central executive which controls and coordinates attentional resources of the two
short-term storage systems (Baddeley, 2003). There is also a newly added
component to Baddeley’s model, the episodic buffer. It is quite logical to assume
that different components of WM are related to different aspects of language
learning given their separate and distinctive roles and functions in processing

information, and as a matter of fact, a number of empirical studies have proven so.
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To be specific, the phonological and the central executive components of WM are
well established to have correlations with various domains of second language
acquisition (Linc et al., 2014; Wen, 2015; Williams, 2012) just as in L1 acquisition.
For example, an increasing number of studies have reported positive results
regarding the relationship between the phonological working memory (PWM) and
the acquisition of L2 vocabulary and grammar with the PWM playing an
instrumental role in processing and storing novel phonological and morphosyntactic
sequences (Ellis, 2012; French, 2006; Williams & Lovatt, 2003). On the other hand,
the central executive memory (CWM) has been suggested to facilitate and monitor
rather conscious and intentional processes of spoken and written language
comprehension and production (Ahmadian, 2012; Miyake & Friedman, 1998, 2012;
Sagarra, 2007; Payne & Whitney, 2002). The CWM is also responsible to some
extent for post-interpretive discourse level processing such as noticing negative
feedback (Goo, 2010; Mackey et al., 2002).

2.3 Measurement of Working Memory Capacity

In order to measure WM capacity, researchers have been using a wide variety of
measurement tools that could be categorized into two types: simple span and
complex span tests (Juffs & Harrington, 2011; Linck et al., 2014). By asking an
individual to recall a series of non-related digits, letters, or words after showing
them briefly, simple span tests are supposed to measure one’s short-term storage
capacity. The examples of simple span tasks include digit span, word span, and
non-word repetition tests. However, it should be noted that both word and digit span
tests may tap into an individual’s prior knowledge in particular if they are presented
in the target language, and hence possibly confound study results which are usually
correlations between the memory test results and certain forms of L2 proficiency or
performance. An altemnative to get around this problem is the use of non-word

repetition tests in which subjects are presented with and asked to recall a set of



Working Memory and the Learning of English as a Foreign Language 423

nonsense words (Baddeley, Gathercole, & Papagno, 1998). It is argued since these
tests use nonsense words whose sounds are not found in a learner’s L1, they could
predict learners’ abilities with relation to oral performance as well as vocabulary
learning (Speciale et al., 2004). Nevertheless, the simple span tests have been
criticized in that they only reflect one’s capability to store and rehearse information,
or so called the short-term memory. Considering that a more recent view of WM
includes the domain-general, attention-regulating central executive as well as the
domain-general storage components, the complex span tests are more widely used
across disciplines these days.

Unlike the simple span tests, the complex span tests determine one’s working
memory capacity by involving both storage and processing components (Colom,
Rebello, Abad & Shih, 2006). They usually require an individual to process incoming
input, usually a sentence or a simple mathematical equation, while memorizing target
letters, words, or digits simultaneously. Various types of complex span tasks have
been utilized in empirical studies over the years, but the best known example should
be the reading span test which is basically a combination of word span and reading
comprehension tasks. When the reading span test is adopted, participants are
presented with a set of sentences and asked to recall a target word in each sentence
as well as read the sentences. The to-be-remembered words can be different from the
last word or any word in the sentence to prevent participants from making
connections and thus creating meanings for better recall. They could also be required
to conduct an additional tasks such as deciding on the grammaticality or veracity of
the sentence (Conway, Kane, Bunting, Hambrick, Wilhelm, & Engle, 2005). The
listening span task uses the same format as the reading span tests, but participants are
required to listen to sentences rather than read them (Mackey, Adams, Stafford &
Winke, 2010). One caveat of the reading and listening span tasks is that they both
rely on an individual’s language knowledge, which may falsely increase the
correlation between one’s WM capacity and the level of language processing or

performance. The operation span tasks could help deal with this issue by having
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participants work on arithmetic problems while retaining the last words or letters that
come with each problem (Tumer & Engle, 1989).

The valid and reliable measurement of WM capacity is crucial to understanding the
role it plays in L2 acquisition. However, as Juffs and Harrington (2011) point out,
several methodological issues should be addressed first to obtain accurate study
results. One of them is the way in which memory tests are administered. In many L2
studies, specifically quasi experimental ones conducted outside a controlled laboratory
setting, memory tests are often given out to a group of students at the same time. If
a complex span task is used with the group administration, there is a great possibility
for some students to finish the processing task more quickly and then rehearse the
target words until the next set of sentences or problems are presented. This will
confound the study results since the results would reflect not only their memory
capacity but also strategic abilities. Another important methodological factor to be
considered is the scoring of the complex span tests. Traditionally, the reading span
test was carried out manually with an absolute scoring method. In this method, credit
was given only when a participant remembered all the target words included in a set.
This method was criticized for the fact that earned scores were in quite a restricted
range of values, and has not been used since the early 2000s (Juffs & Harringtong,
2011). It is now recommended that participants should be tested individually on a
computer controlled by an experimenter and that the partial credit scoring method
should be applied when calculating an individual’s WM capacity (Conway et al.,
2005). With this scoring method, participants get credit for each word, not a whole
set, they remembered correctly, the comprehension or processing of sentences is
checked, and a reaction time is also recorded (Mackey et al, 2002; Miyake &
Friedman, 1998). According to Conway et al. (2005), the partial credit scoring
method better discriminates individuals with different WM capacities and has higher
internal consistency, thus being more reliable (for more in depth discussions

regarding different scoring methods, please see Conway et al. 2005).
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III. Research Method

3.1 Literature Search

In order to identify the studies that investigated the relationship between WM
capacity and learning of English by Korean learners, several electronic databases
including RISS, DBpia, Kyobo Scholar, and Korea Scholar were searched. The
search was conducted via various combinations of the following key words: English,
second language, foreign language, bilingual, working memory, working memory
capacity, WMC, working memory span, short-term memory, phonological short-term
memory, reading span, listening span, operation span, digit span, and nonword span.
The reference lists and the footnotes of the articles located through the search were
also examined to locate additional studies cited in them.

For the present review, however, only experimental and quasi experimental studies
published in peer-reviewed journals were included, while unpublished masters theses
or doctoral dissertations, or papers presented at conferences were excluded for a more
sound and reliable review. Studies were also excluded if their major interest was not
the relationship between working memory and English learning. For example, Do
and Cha (2008) studied the impact of multimedia annotations on English vocabulary
learning. Although they took into account the size of the visual working memory for
their investigation, their main focus was placed on the effects of multimedia
instruction rather than the WMC’s contribution to English learning. Nevertheless,
these extensive search efforts yielded only 25 empirical studies, which is somewhat
surprising given that no restriction was placed on the publication period. It was also
noteworthy that all the studies were published in the last § years, indicating that the
topic is quite new and the field is still at an infant stage of development. The studies

reviewed are marked with an asterisk (*) in the works cited.
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3.2 Data Analysis

Each of the 25 identified studies was thoroughly examined first and then
summarized in terms of variables that could affect the relationship between WM
capacity and English learning by Korean learners (see the Appendix for the
summary). The variables include participants, WM measures, and targeted English
processing and performance measures. As for the participant variable, their age and
English proficiency levels are described. Second, in order to measure participants’
working memory capacity, the studies included in the present review made use of
various types of WM span tasks. The span tasks are described in terms of types (i..,
simple or complex span tasks) and language of performance (i.e., whether the tasks
were carried out in Korean or English). Finally, the criterion measures of participants’
English processing and performance were examined focusing on different aspects of
leaming English. The performance criterion measures are also summarized in terms of
whether they require learners’ comprehension, production, or both. The descriptions
were used to uncover the patterns of the current working memory research practices
with regard to Korean learners’ English acquisition. The studies were further analyzed
in terms of how differences in WM capacity affect or mediate various aspects of

English learning using the statistical data reported by the studies.

IV. Findings and Discussion

Many of the studies analyzed in this review targeted adult leamers, usually college
level students, and only 4 of them (Hwang & Choi, 2015; Jung & Choi, 2012; Jung
& Lee, 2015; Song & Lee, 2013) recruited primary or secondary school students as
their subjects. This could be the result of convenience sampling given that most
researchers of the studies worked at universities at the time of their research. One

caveat related to this result is that using one particular age group could result in
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lack of diversity in terms of English proficiency levels, which could limit the scope
of WM-SLA research since it would not be possible to investigate how working
memory could operate at different stages of English development. Another area of
particular concern is the sample size. As shown in the appendix, the majority of the
studies included less than 50 participants with a few exceptions that involved over
100 participants (e.g., Hwang & Choi, 2015; Jeon, 2014; Jung & Choi, 2012). The
size is not enough at all for making inferences about the whole population, which is
the main purpose of any empirical study. Moreover, considering that the majority of
WM studies are correlational in nature, the small sample size could result in the
absence of a significant correlation because the possibility to obtain a statistically
significant correlations increases as sample size increases (Juffs & Harrington, 2011).

When it comes to measuring working memory capacity, the reading span task was
the choice of most studies for assessing complex working memory, whereas the
non-word repetition task and the backward digit span task were preferred for
measuring the storage component of working memory. Nevertheless, the ways in
which these tests were applied are hardly consistent across studies in terms of the
language in which the tests were administered, activities used to assess the
processing component of complex working memory in the reading span test, and
targets of recall for the storage component. For instance, while in some studies the
working memory span tasks were conducted in English (e.g., Jeon, 2014; Joh, 2016;
Lee, 2014a), in others they were presented in Korean, the learners’ first language
(e.g, Hyun & Lee, 2018; Kang, 2015; Kim & Cho, 2017). There certainly lacks
agreement over what language should be used when administering working memory
tests. Some argue that since there is a strong correction between L1 and L2 reading
span tasks (Osaka & Osaka, 1992), it is okay to use LI, whereas other are against
this idea, maintaining that L2 reading span tasks can confound the relationship
between WM capacity and L2 proficiency because comprehending sentences in the
reading span tasks requires prior knowledge of L2 (Conway et al., 2005). Another

sticking point in relation to WM measurement is a variety of scoring procedures
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found in the studies even when they used the same measurements. The lack of
consistency in the administration and scoring procedures of WM measures makes it
hard to compare and replicate the studies. To address the issue, active discussions
regarding WM measurement are required among researchers in addition to more
empirical studies using the same measurement tools.

Notwithstanding the somewhat disappointing findings regarding the WM
measurement, the review of the studies reveal that there is a promising area as well:
various domains of English use and processing were targeted including vocabulary
and grammar development (e.g., Park, 2017; Song & Lee, 2013), sentence
processing (e.g., Back, 2014; Choe, 2011), reading comprehension at discourse level
(e.g., Choi, 2013; Joh, 2015, 2016), syntactic processing (e.g., Goo, 2014, 2017;
Kim & Park, 2016a, 2016b), speaking performance (e.g., Hyun & Lee, 2018), and
simultaneous interpreting (e.g., Lee, 2011a, 2011b). Furthermore, several different
types of measurement tools were adopted to measure learners’ processing and
performance in English, which could be both positive and negative. For one thing,
more measurement tools will give researchers a chance to discover more reliable and
valid ways to assess language processing and development. For another, however, it
will again make it hard to compare and replicate studies. Furthermore, the diversity
found in the criterion measures paired with a small number of empirical studies
means that we do not have enough data for making claims on the relationship
between WM and leaming English as a foreign language yet. Given the fact that the
field is still at an early stage of development as mentioned earlier, the situation is
quite understandable, but it still gives us the food for thought on how to advance
the field and what needs to be done for the goal.

Of particular interest of the present review was the role that working memory
plays in the learning of English by Korean students. A number of studies reported
positive results on the roles that WM plays in reading comprehension (e.g., Baek,
2014; Choi, 2013), speaking performance (e.g., Goo, 2017), and grammar learning
(e.g, Hwang & Choi, 2015). In contrast, other studies presented statistically
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non-significant results. For example, Kim and Park (2016a, 2016b) reported no
significant correlation between the island effects and working memory capacity
during syntactic processing, while Kim and Cho (2017) showed that the
improvement in speaking performance experienced by the participants did not have
significant correlation with working memory capacity. Lee (2014) argued that the
effect of working memory is task-specific and measurement-dependent in the
wh-question processing. Despite the discrepancies across the studies, one thing for
sure is that a multitude of factors are involved in determining the impact of working

memory capacity in leaming of English as a foreign language.

V. Conclusion

The principal aim of this review was to analyze the results and findings of the
empirical studies conducted on the relationship between WMC and the leaming of
English by Korean learners, which led to the discovery of strengths and
weaknesses of WM-SLA research practices. For this purpose, 25 empirical studies
were located through several electronic databases and then summarized in terms of
participants, WM measures, targeted English processing and performance domains,
and major findings. From this review process, three major observations were
derived as follows. First of all, the number of participants was rather small and
the range of proficiency levels was limited as well. This limitation can be
addressed in future studies by involving more diverse learners with different
proficiency levels, which requires conscious efforts from researchers. Another
notable but still disappointing finding is that there is no consensus over the tools
and procedures used to measure WMC, which made it extremely hard to compare
and combine the results of the studies focusing on the same aspects of WM and
English leaming. This result displays the need for researchers to have more

discussions on the measurement issues as well as different aspects of second
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language learning. The third observation is that the executive function of WM
plays an important role in comprehension processing and real-time production. It is
clear from the findings that most empirical studies reviewed here focused on
complex working memory rather than on short-term storage component, indicating
the importance of processing function carried out by the central executive. The
final generalization made from the review of the 25 studies is a disappointing one
to some extent in that not all studies reported positive correlation between
working memory and the learning of English or the predictive power of working
memory in leamer performance. Nevertheless, the results of this review are helpful
as they help to isolate the possible factors and conditions that could influence the
roles of working memory. In conclusion, it is hoped that the findings and
discussion in this review make contributions to detecting the patterns of WM-SLA

research practices in Korea and hence, moving forward the research endeavor.
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Appendix

A List and Overview of Reviewed Studies

Targeted L2 Processing

Myung-Kwan

students

N-back test

Studies Participants WM Measures
and Performance
Baek, Soondo 32 advanced learners Reading Span Task Sentence Processing
(2014) living in the US cading span 1as (Comprehension)

Choe, 20 English L1 and 20 Word-recall & Sentence processing
Mun-Hong Korean advanced Comprehension (comprehension and

(2011) learners of English plus-recall tasks production)

Cho, 46 advanced level . Reading comprehension

Sungmook Reading span task .
college students (discourse level)

(2013)

Goo, Jaemyung 29 high-intermediate ’ .. Syntactic processing

(2014) level college students Non-word repetition task (that-trace filter)

. . Syntactic processing
Goo, Jacmyung 83 intermediate level Operation span task (past tense unreal
(2017) adult learners .
conditional)
Hwang, Ji-soo, 108 year elementary Backward digit span Vocabglary developme-nt
& Sungmook school students task (receptive and productive
Choi (2015) knowledge)
Hyun, Joo-Eun, Speaking performance
& Jin-Hwa Lee 20 advalré ?;nleerzel adult Reading span task (L1) (picture description

(2018) tasks)

Jeon, Jihyun 284 low-intermediate Non-word repetition task | Vocabulary development

(2014) level university students (L2) (receptive knowledge)

Joh, Jeongsoon 60 high intermediate to Reaidng span task (LI Reading comprehension

2015 advance level college 112 hort

( ) students an ) (short passages)

Joh, Jeongsoon 60 high intermediate to . Reading comprehension
(2016) advance level college Reading span task (L2) (short passages)
students
Jung, Hyunju, 105 elementary school Backward digit span Vocabulary development
& Sl.mngOk students Task (L2) (receptive knowledge)
Choi (2012)

Jung, . Vocabulary development
Hyun-jung, & 60 year middle school NOE‘E)]; dSIr):nettii‘?(l)(ngtLask (receptive and productive
Eun-Joo Lee students LIi knowledge of the target

(2015) (LD words)

Kang, Eunsoo 24 college .
(2015) students Reading span task (L1) Grammar development
Kim, Euhee, & .
Myung-Kwan 40 college students Read;;l%) Sli(mi til(Sk & Syntactic processing
Park (2016) -back fas
Kim, Euhee, & | 40 advance level college Reading span task & Syntactic processing

(sentence
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Park (2016)

comprehension)

Kim, Sowon, & 42 low to low L
. . Listening span test (L1) Grammar development
Young Woo intermediate college and Nonword recall task | (speaking performance)
Cho (2017) students peaking p
Lee, Jin-Hwa . Syntactic processing
(2014a) 48 college students Reading span task (L2) (camprehensian task)

Lee, Jin-Hwa
(2014b)

48 college students

Conceptual span task
(L1) & Reading span
task (L2)

Syntactic processing &
listening comprehension
of wh-question

Lee, Migyong
(2011)

16 adult conference
interpreters

Listening span task,
N-back task, Divided
attention test &
Irrelevant speech effect
test

Simultaneous interpreting
English into Korean

Lee, Migyong

7 experienced and 16

Listening span task,
N-back task, Divided
attention task &

Simultaneous interpreting

(2011) novice interpreters frrelevant speech effect English into Korean
test
Lee, Min Jin roﬁZigenlgW l;(\)/elln%glle ¢ | Reading span task (L2) Reading comprehension
(2014) P ¥ s S SP (discourse level)
students
Park, 60 intermediate level . Vocabl}lary developme_nt
Hyangsook Il tudent Backward digit span (receptive and productive
(2017) cotiege students knowledge)

Shin, Jeong-ah
(2012)

45 undergraduate and
graduate students living
in the US

Non-word repetition task
(L1 & L2)

L2 proficiency

Song, Bongsun,
& Jin-Hwa Lee
(2013)

24 low intermediate
level high school
students

Word conceptual span

Grammar development

Sung, Jee Eun
(2010)

35 adult learners living
in the US

Listening span task &
Subtract-2 operation span
task

Sentence processing
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