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Abstract

The area of Individual Differences (IDs) and their interactions with instructional conditions have
recently been a point of interest in second language acquisition. However, the effect of such
interaction on aural implicit grammar knowledge has not been researched exhaustively. This study
thus examined the interactive effects of aptitude and treatment conditions on implicit grammar
knowledge as elicited aurally. Grammar knowledge was operationalized as the ability to comprehend
past/present simple passive verbs. To this end, 120 EFL learners were randomly assigned to four
groups: three teacher-generated experimental (Isolated Form-Focused Instruction, henceforth FFI,
Integrated FFI, and Incidental) conditions, each lasting for six treatment sessions, and a control
group receiving the same content with no instruction. Initially, learners took a pre-test and cognitive
tests (LLAMA-D, LLAMA-F, and LSPAN). They then received the treatments, and three days after
the treatments, they took an Aural Timed Grammaticality Judgment Test as a measure of implicit
grammar knowledge. Results of a general linear model revealed a significant effect for treatment.
Additionally, LSPAN was found to mediate the effectiveness of instruction, with the highest effect on
implicit grammar knowledge under the Isolated FFI condition. Post-hoc analyses also demonstrated
that instruction made a significant difference compared with no instruction, though, in comparison
with other conditions, Integrated FFI proved to be more effective. Results provide EFL teachers and
curriculum developers with awareness concerning the interaction between instruction and cognitive
differences. For improving the effectiveness of instruction and acquiring implicit knowledge,
cognitive tasks, especially those boosting working memory, are suggested.
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The explicit/implicit language knowledge dichotomy has received substantial
investigative attention in second language acquisition (SLA) research. This heightened
research attention is rooted in the assumption that variations in L2 learners’ language
attainment can be attributed to the difference in their acquired knowledge type (Bowles,
2011; N. Ellis, 2008; R. Ellis, 2005). Explicit knowledge is declarative, conscious, and
controlled, whereas implicit knowledge is intuitive, procedural, unconscious, and
uncontrolled (Andringa & Rebuschat, 2015; Hulstijn, 2005; Paradis, 2009; Rebuschat &
Williams, 2012). Zhang (2015) describes implicit knowledge as being tacit in that it
allows L2 learners to use language without conscious awareness.

According to Skill Acquisition Theory, through exposure to sufficient meaningful
input and subsequent practice in a reasonable time span, instructed L2 learners are likely
to develop automatized knowledge after it is fully procedural (DeKeyser, 2015).
Automatized explicit knowledge, however, is viewed as conscious knowledge and is
claimed to be different from implicit knowledge, which is without awareness (Suzuki &
DeKeyser, 2017). It is noteworthy to mention that both implicit knowledge and
automatized explicit knowledge can be tapped into quickly in timed tests, but the
distinguishing point is that the former does not involve awareness, while the latter does
(Suzuki, 2017). As measures of implicit knowledge, timed tests have been criticized due
to some validation issues (Mostafa & Kim, 2020; Vafaee et al., 2017). However, task
modality (aural vs. written) is a factor that can influence access to knowledge. For
instance, aural Grammaticality Judgement Tests (GJTs) seem to be more precise
measures of implicit knowledge when input is delivered aurally (Kim & Nam, 2017).
Aural GJTs require online processing of knowledge and focusing on meaning (Loewen,
2009; Rebuschat, 2013; Shiu, 2018), which may not lead to learners’ awareness, while
focus on form or backtracking is possible in written GJTs (R. Ellis & Roever, 2018).
Building upon these studies, the current study used an Aural Timed GJT for measuring
implicit knowledge to add the aural modality, which has not been sufficiently addressed
(Shiu et al., 2018).

Investigating variables that are likely to affect or modulate the acquisition of
language knowledge and accelerate its rate has been a major pursuit of SLA research
(DeKeyser, 2012). In instructed SLA, both incidental and intentional instructions have
been proven effective in language learning, although explicit FFI in meaning-based
classrooms has received greater prominence (Norris & Ortega, 2000; Spada, 2011). In
instructions focusing on meaning, as in incidental conditions, learners’ attention is
unconsciously directed to meaning, and there is no focus on form. In FFI, learners’
attention is shifted to forms of a language. Isolated and Integrated FFI are two types of
FFI that are only different in the focus-on-form timing. In the Isolated FFI (a variant of
focus on form), metalinguistic information is presented prior to the incidental (meaning-
focused) learning. In contrast, in Integrated FFI, focus on form is provided during the
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incidental (meaning-focused) learning, as teachers direct students' attention to target
structures in communicative contexts. Accordingly, instructional conditions used in this
study are Incidental (Robinson, 2002), Isolated and Integrated FFI (Spada & Lightbown,
2008).

Language aptitude, as another variable, has been among the numerous variables
assumed to potentially account for variability in the result of second language learning,
apart from experience factors (i.e., practicing an L2), which has attracted substantial
attention. Carroll (1981) conceptualized aptitude as a multi-dimensional construct
encompassing grammatical sensitivity, phonetic coding ability, rote learning ability, and
inductive language learning ability and developed the Modern Language Aptitude Test
(MLAT). However, in consonance with Singleton’s (2017) reference to the stagnant
condition of the Carrollian concept of language aptitude as ‘backwater,” new
conceptualizations (e.g., Granena, 2013a; Robinson, 2002) were introduced. In one such
conceptualization, there is a distinction between implicit and explicit types of aptitude,
with considerable research attention.

Research has consistently shown that a major problem in language learning is that
there is differential success in the case of L2 acquisition as opposed to universal success
in the case of L1 acquisition (Hulstijn, 2005). As a primary concern, language learners do
not take advantage of instruction uniformly and variable success in L2, in contrast to L1,
has always been a key challenge in L2 classrooms with cognitively heterogeneous
learners. In a nutshell, learners have different potentials or ability patterns, and they may
learn languages optimally only when the way they are taught suits their ability patterns
(Robinson, 2002). Robinson (2005) argues that this cannot be elaborated on by studying
individual differences in isolation or by discussing the advantages of one pedagogic
condition over the other alone. Rather, the relative learning achievement is due to an
interaction between both learning conditions and learner characteristics. Therefore,
research in the field of Aptitude-Treatment Interaction (ATI), as an increasingly
important area in SLA, has led to a renewed interest in matching learners’ fortes, in
particular aptitude complexes, to the existing options in learning conditions and
instructional techniques for discovering optimal classroom exposure and practice
(Robinson, 2002). Explaining these ID intervention patterns is essential for theories of
instructed second language acquisition as well as for effective pedagogy. The main
objective of this study is thus to shine new light on interactive factors affecting L2
learners’ ultimate attainment.

Although individual differences (henceforth 1Ds) have been actively pursued in
SLA, studies on language aptitude, especially from the new perspective, with an expanded
conceptualization of working memory (henceforth WM) and its interaction with
instructional conditions to affect aural implicit grammar knowledge are scanty. In
essence, research on aptitude lags much behind other ID variables (e.g., L2 motivation)
with respect to the theoretical justification, educational applications, and testing (Wen et
al., 2017). Therefore, to partially fill this void, the present study investigated the effects
of cognitive variables on implicit grammar knowledge as elicited aurally under three
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instructional conditions. Explaining the learning outcome in terms of implicit knowledge
and realizing how much of the acquired knowledge can be explained by instructional
conditions as well as aptitude components can provide effective implications for language
teaching and learning. It can provide awareness for EFL teachers and curriculum
developers on the interaction between instructional types and learner characteristics,
especially cognitive ones.

Review of the Literature
Theoretical background: Aptitude-Treatment Interaction hypothesis

In the Aptitude-Treatment-Interaction (henceforth ATI) line of research, as a
theoretical framework, the way ID variables interact with variables of context has been
investigated (DeKeyser, 2012). By taking IDs into account, ATl evaluates the
interactional effectiveness of instructional interventions and learner variables in
teaching/learning. Some studies (e.g., Erlam, 2005; Hwu & Sun, 2012; Hwu et al., 2014)
assessing the interaction of aptitude and inductive and deductive conditions have
concluded that aptitude is less involved in deductive instruction, as it reduces learners’
processing demands through the external support that it provides. In the inductive
condition, on the other hand, learners rely on cognition more, resulting in a greater
association between aptitude and the final outcomes. In input-based conditions, requiring
learners to analyze language, learners tap into aptitude more than in output-based
conditions, where the demand for production may counterbalance the influence of
aptitude (Erlam, 2005). Furthermore, inductive conditions are more beneficial for learners
with higher aptitudes, while deductive conditions are more beneficial for learners with
lower aptitudes (Hwu & Sun, 2012; Hwu et al., 2014).

Instructional effectiveness can be influenced by factors such as learner variables,
which can influence reactions to instruction and mediate learners’ outcomes as they
account for variational performance (Dornyei, 2005; Suzuki & DeKeyser, 2017; Suzuki
et al., 2019). By way of illustration, in a study investigating L2 learners’ grammar
acquisition under explicit and implicit conditions, Karimi and Abdollahi (2020) showed
an advantage for explicit conditions. Nevertheless, the findings also revealed that the
instructional conditions’ effectiveness differed for learners with different belief profiles.
Robinson (2005) also demonstrated that WM and grammatical sensitivity were predictive
of achievement in implicit and explicit conditions, respectively. Additionally, Sanz et al.
(2016) examined how WM capacity mediated the development of Latin across implicit
vs. explicit conditions. They discovered positive associations between WM and learning
across the implicit condition and claimed that explaining grammar and practicing along
with explicit feedback equalizes the effect of learner variables.

Implicit Knowledge: Definition, measurement, and empirical evidence

Although evidence points to the crucial role of both types of explicit and implicit
knowledge in L2 learning (R. Ellis, 2006; Ellis et al., 2009; Norris & Ortega, 2000), there
is a preference for the development of implicit knowledge as it attenuates cognitive
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demands on WM with its restricted capacity (Ercetin & Alptekin, 2013; Kalyuga, 2009).
Hence, it is assumed that language learning would be a more fruitful experience when
knowledge is acquired implicitly since “the most highly prized goal of language learning
Is spontaneous, unreflecting language use” (Zhang, 2015, p. 458). Prevalent measures of
implicit knowledge proposed in the literature are oral production, elicited imitation and
timed grammaticality judgment tests (Bowles, 2011; Ellis & Loewen, 2007; Ellis et al.,
2009; Erlam, 2006; Zhang, 2015). Given the importance attached to explicit/implicit
knowledge dichotomy (R. Ellis, 2005; Erlam, 2006; Paradis, 2009), parallel attention to
their measurement has also emerged. However, due to the inconsistency of measures
gauging knowledge types for various target structures (Isbell & Rogers, 2020), research
findings assessing them have also been inconsistent. For example, it is claimed that timed
GJT results are likely to be contaminated by an automatized version of explicit knowledge
since time pressure may not prevent access to explicit knowledge, especially in adults
who have already received a fair amount of training and language exposure (Suzuki,
2017; Suzuki & DeKeyser, 2017; Vafaee et al., 2017). Nonetheless, test modality is one
of the factors that further blurs the challenging issue of implicit knowledge measurement.
There is evidence that the GJT modality affects the knowledge type accessed (R. Ellis &
Roever, 2018; Kim & Nam, 2017; Loewen, 2009). Some studies have suggested that aural
GJTs are more difficult than the written versions (Plonsky et al., 2020; Shiu et al., 2018),
and others showed that they probably load on factors equivalent to implicit knowledge
(Kim & Nam, 2017; Spada et al., 2015). This seems plausible as aural items with fleeting
stimuli require real-time and online processing, particularly if the items are also timed.
Therefore, this study relied on the weight of evidence considering timed aural GJTs as
implicit knowledge measures.

Instructional Conditions

Generally, there is a consensual agreement that instruction enhances learners’
attainment (Norris & Ortega, 2000), and the potential effect of the context of learning on
language learning has been proven (Azadnia, 2023). Additionally, there have been heated
arguments regarding different instructional conditions and their effectiveness,
explicit/implicit being the most discussed dichotomy. Explicit and implicit approaches to
instruction are differentiated by the presence of rule explanations or lack thereof,
respectively (Hulstijn, 2005). In implicit conditions, learners deal with examples in
meaningful contexts, while in explicit conditions, learners are presented with
metalinguistic rule explanations. The comparative effectiveness of these two approaches
has been investigated in previous research (e.g., Fordyce, 2014; Klapper & Rees, 2003),
with explicit instruction being relatively more effective. In instructed SLA, some studies
(e.g., Loewen et al., 2009; Reinders & Ellis, 2009) have investigated how various
instructional conditions can foster learners’ implicit and explicit knowledge. As an
illustration, in an L2 implicit learning condition using a semi-artificial language, Godfroid
(2016) examined the type of knowledge in German participants who were flooded with
aural samples of a difficult structure in an implicit condition, using experiments and
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techniques of word monitoring and oral production. The findings suggested that the
implicit condition of instruction affected implicit knowledge acquisition.

Due to making no assumptions regarding learner-internal processes,
intentional/incidental conditions are claimed to be better descriptors of explicit/implicit
conditions (Isbell & Rogers, 2020). A number of studies have examined
intentional/incidental conditions (e.g., Godfroid et al., 2018; Indrarathne & Kormos,
2018; Robinson, 1997; Rogers, 2017). Learners in intentional conditions are given
explicit instruction and make conscious efforts to learn, while in incidental conditions,
they are not informed about the target structures, and knowledge is acquired when there
is no intention. Incidental and implicit conditions are similar in the lack of conscious
focus on target structures. Their major difference is that, in the implicit condition, learners
memorize sentences, while in the incidental condition, learners read and understand their
meanings.

Holding direct relevance for instructed SLA, research is investigating the degree to
which instructional conditions can lead to the most optimal outcome for L2 learners,
implicit knowledge acquisition (Long, 2017). Generally, there is a relative advantage for
intentional conditions (e.g., Khezrlou et al., 2017; McManus & Marsden, 2017;
Tammenga-Helmantel et al., 2014; Varnosfadrani & Basturkmen, 2009). Intentional
conditions can differ with reference to the timing of directing learners’ attention to
language forms, a central issue in pedagogy (Doughty & Williams, 1998). In terms of the
timing of directing learners’ attention to form and building upon Transfer Appropriate
Processing (TAP) theory, Spada and Lightbown (2008) designed Isolated and Integrated
FFI. In the former, attention to form is isolated from communication-based instruction,
while in the latter, focus on form is underlined in communicative-based instruction. These
teacher-generated intentional conditions are in communicative, content-based classes,
and their difference lies in the timing of attention to form. Isolated FFI does not
exclusively focus on language structures and does not exclude communicative practice, a
feature observed in the focus on formS approach (Spada & Lightbown, 2008). To date,
little empirical evidence exists to examine the timing of attention to form. In one such
work, Spada et al. (2014) investigated the timing of FFI in two conditions of Isolated and
Integrated FFI1 using passive forms as the target structures, and their effects on language
knowledge. Results showed that both conditions greatly improved, and the groups’
differences were not statistically significant. Nevertheless, in the oral production test (as
an implicit knowledge measure) and in the written grammar test (as a measure of explicit
knowledge), there were some advantages for Integrated and Isolated FFI, respectively.
Some studies also found that incidental learning conditions could facilitate learners’
explicit and implicit knowledge (e.g., Rebuschat & Williams, 2012; Rogers et al., 2016;
Ruiz et al., 2018).

Cognitive Abilities
Learner variables have been assumed to substantially predict learners’ attainment
(e.g., Dornyei, 2006; Kormos, 2013; Robinson, 2001). Among them, language aptitude
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has been documented to account for much of the inter-individual variability in language
attainment (Granena, 2014; Roberts, 2012). Cognitive abilities that predict how well a
person is likely to benefit from language instruction relate to a broad multi-component
cognitive concept. As maintained by Li and DeKeyser (2021), recent aptitude testing
includes different versions of MLAT (Carroll & Sapon, 2002) and other tests developed
based on it, one of which is LLAMA (Meara, 2005). Recently, the new construct of
‘implicit’ aptitude has attracted scholars’ attention (Granena, 2013b). Implicit aptitude
involves cognitive processes classified as associative, unintentional, and automatic
(Yilmaz & Granena, 2021). It is a tacit and inductive learning ability, quite relevant for
learning languages in settings where patterns or regularities among language forms are to
be perceived without awareness (Granena, 2016). On the other hand, explicit aptitude
(traditionally represented as general language aptitude) refers to abilities that are needed
for learning a language intentionally via processes of memorization, justification, etc. and
requires attentional regulations.

Since there is a paucity of studies specifically researching the impact of implicit
aptitudes on learners’ attainment and that implicit aptitudes have recently been added to
the literature (e.g., Bolibaugh & Foster, 2021; Li & Zhao, 2021), further research is
required to create a robust knowledge base. Language-independent LLAMA battery
includes both explicit and implicit components, which is a wise choice for researching
aptitude. Selected for this study, LLAMA-F (assessing grammar inferencing ability)
measures explicit aptitude, and LLAMA-D (assessing phonetic memory ability) measures
implicit aptitude (Granena, 2013b, 2019). To date, some studies have employed LLAMA
subtests to assess language aptitude (e.g., Li & Qian, 2021; Monteiro & Kim, 2020; Saito,
2017; Suzuki & DeKeyser, 2017). Like any aptitude battery, the language-neutral
LLAMA is of a multi-component nature, and researchers may select one, some or all of
its subtests. In this regard, Artieda and Mufioz (2016), in a correlational study, examined
the relationship between aptitude components and two proficiency levels of beginner and
intermediate learners. Using LLAMA and end-of-course official school tests at two levels
to assess language skills, they showed different impacts of aptitude components at two
proficiency levels, as phonemic coding aptitude affected participants at the early phases
of learning and language analytic aptitude influenced all regardless of the level. They
suggested that implicit learning played a key part in the initial phases of adult learning,
which needed to be taken into consideration in education. In another study exploring the
relationship between aptitude and high-level language proficiency (using tests of
collocation and grammaticality judgment), Forsberg and Sandgren (2013) showed a
significant positive relationship between collocation scores and LLAMA-D as an implicit
aptitude measure. Aptitude multidimensionality has also been documented by research
showing that better scores on multiple components of language aptitude contribute to
learning different language components like grammar, vocabulary, pronunciation, etc.,
even within a learner. For example, in a correlational study, Saito (2017) found a
considerable contribution of aptitude (measured through LLAMA) to several aspects of
pronunciation. The findings demonstrated a multi-dimensional influence of aptitude on
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Japanese EFL participants’ spontaneous speech. In detail, phonemic coding ability, rote
and associative memory, and grammatical inferencing ability were found to be correlated
with grammatical correctness and pronunciation, grammatical complexity and
articulation rate, and lexical sophistication, respectively. However, sound-sequence
recognition ability predicted to measure implicit aptitude, showed no correlation with any
of the measured language variables, which may be because implicit aptitude is associated
with incidental and unintentional learning conditions or even may be as a result of the
difference in the elicitation mode of pronunciation knowledge. In a similar study, Saito
et al. (2019) revealed that in the first part of the academic year, explicit aptitude seemed
to expand participants’ general comprehension. Due to the influence of implicit aptitude
on refining the segmental correctness, participants with a better implicit ability (that is,
sound-sequence recognition) received higher scores on comprehensibility in the second
half of the year, lending support to the impact of exposure. Regarding the mediating role
of language aptitude using LLAMA-F, Benson and DeKeyser (2019) investigated the
effect of L2 aptitude and two forms of written corrective feedback on the accuracy of
present perfect and past simple verbs. They indicated that the language-analytic aptitude
mediated the effects of the two forms of feedback.

WM, defined as the capacity to retain and process information, has made its way into
aptitude studies as the most-commonly-studied ID predictor or mediator (Conway et al.,
2005; Lado, 2017; Safar & Kormos, 2008; Suzuki & DeKeyser, 2015; Wen, 2019). For
example, Yal¢in et al. (2016) showed that WM (measured through span tests) had a
significant relationship with aptitude (measured through LLAMA), although they were
not substitutable or identical in any way (as shown in a principal component analysis). A
multitude of studies has employed Daneman and Carpenter's (1980) Span Test as a test
of auditory WM. For instance, Harrington and Sawyer (1992) revealed that participants
with higher WM capacity (measured via span tests) did much better on tests of second
language reading compared with participants with lower WM capacity. Additionally,
Mujtaba et al. (2021) found a robust relationship between WM, other cognitive variables,
and performance on L2 writing. They showed that all independent variables, except
LLAMA-D as a sound-recognition ability, were related to performance in writing. They
also revealed that WM, LLAMA-E, LLAMA-B, and vocabulary size strongly predicted
L2 writing as the criterion variable. In another study, Pawlak and Biedron (2021)
investigated the relationship between WM (measured through a Polish version of
LSPAN), phonological short-term memory (measured through a Polish nonword span
test), and performance on L2 grammar with regard to explicit and implicit knowledge.
Grammatical knowledge was defined as accuracy in using English passive verbs as the
target structures. Phonological short-term memory was found to be associated with
implicit productive knowledge, and WM was associated with explicit productive
knowledge, indicating the multidimensionality of WM. Likewise, Winke (2013)
examined native English participants’ cognitive variables in learning Chinese. Aptitude
(measured through MLAT), WM (measured through a span test) and end-of-year
proficiency (as measures of learning Chinese) tests were administered. The structural
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equation modeling analysis revealed aptitude as a predictor of language proficiency.
Among aptitude components, rote memory’s contribution was the highest, and WM’s
contribution was the lowest.

This Study

Because AT, as a research paradigm, examines the link between learners’ aptitude
strengths and demands of various instructional conditions, it can be beneficial in
optimizing L2 teaching/learning (DeKeyser, 2012, 2019; Li, 2018). Conducting such
research is especially significant on account of the variation in measuring aptitude with
its implicit and explicit components (DeKeyser, 2012; DeKeyser & Li, 2021). In this
light, as one of its aims, this study intends to examine the interaction between EFL
learners’ language aptitude and their acquisition of implicit grammar knowledge in
Isolated FFI, Integrated FFI, and Incidental conditions. In addition, instructional
conditions have proved to differentially affect learners’ outcomes in different contexts
(e.g., Radwan, 2005; Zhuo, 2010). In this light, the study contributes to this tradition of
research by examining whether instruction makes a significant difference. The study is
thought to advance the scholarship in this area as the influence of instruction, in both
incidental and intentional conditions, on learners’ outcomes has rarely been viewed in
terms of implicit aural knowledge, which is much more challenging than its written
counterpart (Clifton et al., 2013) since it requires learners to process continuous input,
and more importantly cognitive strategies are not immediately available for the learners
who receive the aural input, which may give rise to the lack of awareness in knowledge
acquisition (Kim & Nam, 2017). Hence, the following research questions are addressed.

1. Does aptitude-treatment interaction affect EFL learners’ implicit grammar

knowledge?
2. Do the instructional conditions affect the implicit learning outcomes differently?

Method

Participants

Of the initial 186 Iranian university-level students (aged 20-40) who took the
grammar section of a quick Web-based version of the Oxford Placement Test (Allan,
2004), 34 males and 86 females (a total of 120 participants) were found eligible for
inclusion in the study, filled the consent forms, and received financial incentives at the
end of the study. The criteria for inclusion were receiving scores between 28-36 out of 60
(equivalent to B1, according to the CEFR scale) and not taking English classes over the
course of the study. They reported learning English in schools or private language
institutions in previous years and not having lived in English-speaking countries.

Instruments

Participants took two subtests of LLAMA-v3 (LLAMA-D, and LLAMA-F) and a
test of WM (LSPAN). They also took two versions of the Timed Aural Grammaticality
Judgement Test (TGJT) used as the pre-test and post-test for measuring implicit
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knowledge of past/present simple passive verbs. All tests and treatments were online and
totally lasted for five weeks. LLAMA aptitude tests developed by Meara (2005) are
language-neutral and easy to administer using PCs (Granena, 2013b). LLAMA scores
range from 0 to 20, which will be shown on the screen. Since LLAMA scores provided
by the website (lognostics.co.uk/tools/LLAMA _3/index.htm) are not itemized and they
are obtained automatically, checking their reliability is not possible. However, in an
exploratory study of LLAMA, Granena (2013b) showed satisfactory reliability, with an
internal consistency of 0.77, and adequate test-retest reliability.

LLAMA-D: sound recognition ability. Known as an implicit aptitude test
(Godfroid & Kim, 2021; Granena, 2013b, 2019; Li & DeKeyser, 2021), it measures
participants’ ability to realize whether a word that they just heard is new or known. It is
assumed that good language learners would be better at distinguishing words already
heard (Meara, 2005). The test takes 10 min to complete, during which some words are
aurally presented to the participants. They are required to choose between two options
‘repeated word’ and ‘new word.’

LLAMA-F: grammatical inferencing ability. It tests participants’ grammatical
inferencing ability and is equivalent to the grammatical sensitivity component of MLAT.
The test is based on the rationale that L2 learners are not likely to notice the difference
between the order of grammatical words across their native language and other languages
and expect other languages to follow the patterns of their L1. Thus, in the learning phase
of the LLAMA-F, which takes five min, test takers learn about the grammar of a
completely unfamiliar language (PATSI) by exploring its rules. In the testing phase, they
should describe 20 pictures through the acquired grammatical rules using the words
written on the buttons. Although there is no time limit for this test, it normally takes 10-
15 min to complete the 10 test items. Note-taking is also allowed.

Listening Span Test. LSPAN, or the auditory version of the Reading Span Task
developed by Daneman and Carpenter (1980), is a measure of auditory WM. Test takers
listen to 10 sequences of 3—7 sentences, and judge the meaningfulness of the sentences
by selecting either “True or ‘False. A letter is played to be recalled later by clicking on a
letter matrix in each sequence and at the end of each sentence. The letters also range from
3to 7 in each sequence. Two scores are reported for each test taker, based on two scoring
methods of traditional *LSPAN absolute score’ and ‘LSPAN total correct.” Following the
lead of earlier studies (e.g., Friedman & Miyake, 2004), we used the latter. The time
allocated for the test is 20 min and scores range from 0 to 75. It is worth mentioning that
LSPAN scores obtained through the website (Millisecond.com) are also not itemized and
checking the reliability is not possible. However, Conway et al. (2005) indicated that
scores obtained from span scores have acceptable reliability, as they have been
administered in numerous studies. They further added that for span scores, measures of
reliability like split-half correlations and alphas are mainly around .70-.90.

Timed Grammaticality Judgement Test (TGJT). It is a temporal measure that
draws on implicit knowledge (Bowles, 2011; R. Ellis, 2005; Ellis & Loewen, 2007; Ellis
& Roever, 2018; Godfroid et al., 2015). In this test, performance is based on
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comprehension, and participants are not required to produce language. Learners are
instructed to judge the grammaticality of the sentences presented to them quickly to
prevent them from drawing on explicit knowledge that might be available to them (R.
Ellis, 2005). This study utilized an auditory version of two counterbalanced expert-
validated TGJTs (an adapted version of Spada et al., 2015) for the pre-test and post-test
since, with the aural input, TGJTs measure implicit knowledge more precisely (Kim &
Nam, 2017). Test takers were instructed to listen to 40 sentences (20 evenly divided
grammatical and ungrammatical past/present simple passive verbs as target structures and
20 distractors) one by one, under a three-second time constraint (Kim & Nam, 2017) and
judge their grammaticality. In the test briefing session, test takers were instructed to
choose among ‘Correct’, ‘Incorrect’, and ‘Not sure’. To score the participants’
performance, each correct response was awarded one point, but the other options received
zero points. The internal consistency of the TAGJT was Cronbach’s a = .76 for the pre-
test and Cronbach’s o= .81 for the post-test.

Test item examples:

* Several trees planted last year. (Ungrammatical)

Today, several products are made of plastic. (Grammatical)
He was running when | saw him. (Distractor)

Target Structures and Instructional Conditions

The target structures selected for this study were past/present simple passive verbs.
The rationale for choosing these grammatical features as target structures was that the
passive structure poses great challenges for L2 learners in both implicit and explicit
knowledge (R. Ellis, 2006). Instructional content was reviewed and revised by four
experienced English teachers before the treatments since uniform instructional methods
are not normally followed, and contents and teaching methods can be elaborated by
teachers (Amin & Rahimi, 2022). One teacher taught the materials in three Isolated FFlI,
Integrated FFI, and Incidental conditions through the Web-based BigBlueBotton
program, which is an online teaching platform prevalent due to a quick transition to e-
learning after the COVID-19 outbreak (Sharifi et al., 2023). Exposure to target structures
was kept equal across all conditions. Each condition included 30 participants (divided
into two classes of 15 for feasibility concerns) who were taught two one-hour sessions
per week (six sessions in total). Instructional conditions were similar in structure, as all
followed a sequence of pre-listening activities, listening to the same pre-selected English
podcasts containing the target structures and having post-listening communicative
activities. A notable feature of the Isolated FFI was the metalinguistic grammar
explanation of the podcasts’ contents before communicative activities. In the Integrated
FFI condition, participants received aural modified input, accompanied by teacher’s
paralinguistic interventions, integrated with simultaneous communicative activities. In
trying to focus learners’ attention on the specified target structures, the teacher slightly
slowed down the podcasts’ speed, included a short pause before and after the target items,
and used emphatic stress when uttering the exact target items. In the Incidental condition,
participants were not made aware of the lesson objective (i.e., the target structures). They
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listened to the same English podcasts, with no rule explanations and no modifications,
and did the post-listening activities in collaboration with classmates and the teacher. A
clear difference between the Incidental condition and the control group was learners’
engagement in communicative activities with classmates and the teacher while making
use of the target structures unconsciously and with no intention of learning. The control
group received no instruction at all, and participants were only asked to listen to the files
by themselves and check the comprehension activities provided in a pamphlet
individually. Table 1 shows the main features of the instructional conditions.

Table 1.
Features of Instructional Conditions
Instructional conditions Metalinguistic Aural Input Communication-based
Rule Explanation  Enhancement Activities
Isolated FFI + - +
Integrated FFI - + +
Incidental - - +
Control - - -
Procedure

LLAMA-F, LLAMA-D, and LSPAN tests were administered after participants
signed consent forms, took the placement test (Allan, 2004), and participated in the test
briefing sessions. According to Meara (2005), all instructions should be translated as
clearly as possible, and the whole testing procedure should be explained before
administering the tests. Therefore, to orient the tests and procedures, participants received
written pamphlets in Persian. The pamphlets included translated testing instructions, such
as the number of items, timing, some exemplar pictures of the items, and explanations on
how to answer. Participants took the Web-based tests with the help of two administrators
who supervised and facilitated the whole procedure, and each test was taken on a separate
day. After taking the pre-test, participants were randomly assigned to the four
instructional conditions. Three days after the treatments, they took the post-test.

Data Analysis

To answer the research questions, we checked the assumptions, performed an
Analysis of Covariance (ANCOVA), and ran an LSD post-hoc test using SPSS (Version
24 for Windows). This mixed between-within-subjects ANCOVA was based on a 4
(instructional conditions: Isolated FFI vs. Integrated FFI vs. Incidental vs. control; varied
between subjects) x 2 (time: pre-test vs. post-test; varied within-subjects) design. Three
z-standardized cognitive variables (LLAMA-D, LLAMA-F, and LSPAN) were used as
covariates. The dependent variable (implicit grammar knowledge) was the aural TGJT
scores after the instructional treatments.
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Results
The purpose of this study was to investigate the ATI effects on aural implicit
grammar knowledge under three instructional conditions. Descriptive statistics are
provided in Table 2.

Table 2.
Descriptive Statistics
Variable Treatment Conditions
Isolated FFI Integrated FFI Incidental Control
Mean SD Mean SD Mean SD Mean SD
LLAMA-F 12.86 4.03 11.83 2.24 11.76 2.88 13.00 2.46
LLAMA-D 11.13 3.43 10.73 2.40 11.70 3.75 11.76 1.99
LSPAN 11.46 3.36 12.86 2.31 14.86 2.52 14.23 2.34
Pre-test 7.96 3.54 5.36 2.64 6.56 2.87 7.06 2.54
Post-test 11.76 3.99 155 2.64 9.66 3.59 7.76 2.73

To check the assumptions, first the normality of variables was examined with the
Kolmogorov-Smirnov test. According to Table 3, the normality assumption is not
violated (p > .05).

Table 3.
Normality of the Data (Kolmogorov-Smirnov Test)
Variable Groups n K-S Statistic Sig
Post-test Isolated FFI 30 0.104 >0.2
Integrated FFI 30 0.158 0.053
Implicit 30 0.104 >0.2
Control 30 0.140 0.135

Other assumptions, i.e., the homogeneity of regression slopes (p = .099) and homogeneity of
variances (p = .288), are also met.

According to Table 4, by controlling for the pre-test scores, a significant difference
was observed in the implicit grammar knowledge scores (F @, 100 = 77.62, p < .01, #? =
.7) among the experimental and control groups (Isolated FFI Condition: M =11.76, SD =
3.99; Integrated FFI Condition: M = 15.5, SD = 2.64; Incidental Condition: M =9.66, SD
= 3.59; Control Group: M = 7.76, SD = 2.73). In detail, the three instructional conditions
enhanced participants’ aural implicit grammar knowledge. Regarding the interaction of
treatment conditions and LLAMA-F, LLAMA-D and LSPAN, only the interaction of
Condition with LSPAN was found to be significant (F (3, 100) = 3.87, p < .05, #? = .10).
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Table 4.
Results of the Analysis of Covariance
Variable Source Sum of df Mean F Sig n? Power
Square Square
Condition 271.55 3 9051 7762 0.00 0.70 1
E Pre 36.58 1 3658 3137 0.00 0.24 1
£ §> LLAMA-F 9.91 1 9.91 849 0.00 0.08 0.82
52 LLAMA-D 13.01 1 13.01 1115 0.00 010 0.91
= § LSPAN 97.98 1 97.98 84.03 0.00 0.6 1
S X Condition*LLAMA-F 7.11 3 2.37 203 0.11 0.06 0.51
E Condition*LLAMA-D 491 3 1.63 140 0.24 0.04 0.36
Condition*LSPAN 13.55 3 4.51 387 0.01 010 0.81

Furthermore, based on Table 5, the interactions of LSPAN with Isolated FFI and Incidental
conditions are significant (p <.05), though in the Isolated FFI, the effect of LSPAN is higher (B
=1.55). Therefore, WM has the highest effect on implicit grammar knowledge under the Isolated

FFI condition.

Table 5.
Estimating Parameters

95% Confidence Interval

Parameter B Std. t Sig. n? Lower Bound Upper
Error Bound
Intercept 3.93 74 5323 .000 0.22 2.465 5.394
Isolated FFI*LSPAN_Z  1.55 46 3.316 .001 0.09 .621 2.471
Integrated .55 .68 811 419 0.00 -.803 1.915
FFI*LSPAN_Z
Incidental*LSPAN_Z 1.03 48 2.119 .037 0.04 .065 1.989
Control*LSPAN _Z 02 .

* a: this parameter is set to zero because it is redundant.

Finally, the LSD post-hoc test was used to check the pairwise differences among the
conditions. As presented in Table 6, the post-test means of implicit grammar knowledge
among all the conditions are significantly different (p <.01). However, the post-test mean
in the Integrated FFI condition is higher than in other conditions.

Table 6.

LSD Post-hoc Pairwise Comparison among the Treatment Conditions
Variable Condition i Condition j Mean Difference Std. Error Sig
o Isolated FFI Integrated FFI -3.22 0.47 0.00
é @ Incidental 4.55 0.48 0.00
3 Control 7.07 0.57 0.00
.*05 § Integrated FFI Incidental 7.78 0.41 0.00
3 X Control 10.31 0.51 0.00
E Incidental Control 2.52 0.52 0.00
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Discussion

The main purpose of the present study was to check the interaction effects of
cognitive variables (LLAMA-F, LLAMA-D, and LSPAN) and instructional conditions
(Isolated FFI, Integrated FFI, and Incidental) on gains in aural implicit grammar
knowledge. The rationale for utilizing LLAMA-F is that it is a language-inferencing
aptitude and is thus compatible with the instructional contents (i.e., target structures) and
the resulting knowledge. LLAMA-D is an implicit attitude that appears to involve implicit
learning and knowledge (Yilmaz & Granena, 2021). LLAMA-D (a sound recognition
ability measure) and LSPAN (a measure of WM) are aural tests consistent with the
modality of the measure of implicit grammar knowledge in this study.

The aptitude-treatment interaction was shown to affect learners’ gains in implicit
grammar knowledge as elicited aurally. However, upon closer inspection, it was shown
that only the interaction between LSPAN and treatment was significant. This finding is
consistent with the finding reported by Godfroid (2016), who reported an effect of WM
on implicit knowledge under the implicit condition. Since L2 aptitude is multi-
dimensional and WM is considered a key component of it (Li, 2013; Robinson, 2002;
Safar & Kormos, 2008), we can conclude that among all the aptitude components
examined in this study, WM’s effect on aural implicit grammar shows the highest
interaction with instructional conditions. This is also consistent with Indrarathne and
Kormos’s (2018) finding, showing that in all input conditions, WM scores were most
highly correlated with receptive knowledge. Additionally, since the interaction of only
LSPAN with the treatment condition was significant, we further discovered that the
interaction was significant in the Incidental and Isolated FFI conditions, though it was the
highest in the Isolated FFI condition. This finding is consistent with Sanz et al. (2016),
who examined how WM mediated the development of Latin across implicit vs. explicit
conditions. They found positive associations between WM and learning in the incidental
condition. Other studies (Li, 2013; Robinson, 2002, 2005; Tagarelli et al., 2015) also
discovered WM as a crucial mediating variable affecting learners’ ultimate attainment.

This finding, however, contrasts with the findings of Pawlak and Biedron (2021),
who found that WM capacity did not have a mediating role in implicit knowledge. It also
contradicts the findings reported by Tagarelli et al. (2011), who showed that WM was not
relevant to final outcomes under any instructional condition. Similarly, Winke (2013)
showed that among the components of aptitude, WM contributed less than others to
Chinese language learning. In these studies, WM had the lowest contribution. One
justification may be that, unlike the current study, a mismatch in input and testing
modality is evident in all afore-mentioned studies. As aural input is intrinsically fleeting,
the resulting learning may produce outcomes that differ from those obtained through
written tests. Previous studies have shown that aural input is advantageous for measuring
implicit knowledge (e.g., Conway & Christiansen, 2005; Godfroid, 2016; Rogers et al.,
2016; Williams, 2005). Moreover, the aural and written modes are processed differently,
as they are processed in different cortical zones, and the aural cortex is more sensitive to
detecting patterns, while the visual cortex is better at spatial information detection (Frost
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et al., 2015; Recanzone, 2009). Thus, we can conclude that modality does matter for
knowledge acquisition.

It was also found that the three instructional conditions were significantly different.
Previous research has investigated the comparative effectiveness of implicit and explicit
approaches to instruction (Loewen et al., 2009; Norris & Ortega, 2000; Pawlak, 2021;
Radwan, 2005; Tammenga-Helmantel et al., 2014; Varnosfadrani & Basturkmen, 2009;
Zhuo, 2010). Yet, Integrated FFI is an in-between condition introduced in few studies.
The results, as discussed above, indicate that the conditions differ from the control
condition, but the Integrated FFI condition proved to be the most effective, which is in
line with Spada et al.’s (2014) study, indicating that Integrated FFI seemed to be
advantageous over Isolated FFI with respect to the implicit knowledge development.
Teachers’ paralinguistic emphasis on specified target structures in meaningful contexts,
aural input modification, and communication-based practices in this condition seem to be
more conducive to gains in aural implicit grammar knowledge. The Isolated FFI and
Incidental conditions are the second and third most effective conditions. Comparisons
reveal that the highest mean difference is seen between Integrated FFI and control,
suggesting that Integrated FFI is poles apart from the control group. One interpretation of
the superiority of Integrated FFI could be the timing of focus on form because this
condition is advantageous in terms of “transfer-appropriate processing” (Spada et al.,
2014, p. 466). Interestingly, there was a small mean difference between Isolated FFI and
Integrated FFI, and they were both substantially different from other conditions. This
finding is, to a certain degree, consistent with studies making use of only explicit and
implicit instructional conditions, where the explicit one is superior (Ahmadian, 2020;
Macaro & Masterman, 2006).

Inconsistent with predictions, gains in implicit grammar knowledge in the Incidental
condition were less than in the other experimental conditions, which may be due to a host
of factors such as the input and test modality, the selected target structures, learners’
proficiency levels, and the measure of implicit knowledge applied. For example, simple
vs. complex target structures can influence the effectiveness of instruction, and it is
sensible to include them in future interactional studies. Furthermore, as Doughty (2003)
rightly points out, more measures of implicit knowledge are required before drawing
conclusions regarding the superiority of one instructional condition over another with
reference to the implicit knowledge construction.

Conclusion
Learner variables such as aptitude, age, motivation, and WM play key roles in how
learners react to instruction. Results of this study show that the effectiveness of incidental
and intentional instructions can also differ for different learners. The findings imply that
without considering characteristics that are likely to modulate instructional effectiveness,
it would be naive to simply favor one condition over another. The findings of this study
further showed that WM, in interaction with instruction, can substantially contribute to
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gains in the implicit knowledge of grammar. Evidence was also found for the
effectiveness of Isolated FFI, Integrated FFI, and Incidental conditions, though the
Integrated FFI was the most effective of all, regardless of the interactional effects. This
condition is characterized by features that are more conducive to aural implicit knowledge
construction. According to the findings, for grammar knowledge to be implicit, when the
modality is aural, such instructional features are most effective. Considering the findings
of the current study, it is advisable that teachers consider adding features of the Integrated
FFI, such as input modification and enhancement to aural tasks and even include drills
for boosting learners’ WM. One of the implications of this study is that language teachers
and curriculum developers should be made aware of the interaction between the
instructional conditions and learners’ cognitive characteristics, especially their WM. In
so doing, tasks that boost WM may improve the effects of instruction. Therefore,
instruction can be differentiated in view of knowledge types as well as learner differences.

In interpreting the results of this study, limitations should be taken into consideration.
The first limitation is that we only used one test of implicit knowledge, i.e., the Timed
Aural Grammaticality Judgement Test. More measures of implicit knowledge can help
interpret the results better (Doughty, 2003). Furthermore, the mode of elicitation in this
study was only aural, a limitation that can be removed in future studies by adding oral
and written modes for purposes of comparison. Likewise, specifying simple vs. complex
target structures is helpful as another mediating variable in future studies since going
beyond just two interacting variables is also suggested due to its statistical power (see
Cronbach & Snow, 1977), and it is more demonstrative of learning processes.
Additionally, replicating the study in different contexts and with different participants
could be another suggestion for future research.

Acknowledgments

We would like to thank the editorial team of TESL Quarterly for granting us the
opportunity to submit and publish the current synthesis. We would also like to express
our appreciation to the anonymous reviewers for their careful, detailed reading of our
manuscript and their many insightful comments and suggestions.

Declaration of conflicting interests
The authors declare no potential conflicts of interest concerning the research, authorship,
and/or publication of this article.

Funding
The authors received no financial support for this article's research, authorship, and/or
publication.



Teaching English as a Second Language Quarterly (TESLQ) 88
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

References

Ahmadian, M. J. (2020). Explicit and implicit instruction of refusal strategies: Does working
memory capacity play a role? Language Teaching Research, 24(2), 163-188.
https://doi.org/10.1177/1362168818783215

Allan, D. (2004). Oxford placement test. Oxford University Press.

Amin, F., & Rahimi, M. (2022). Assessing the Alignment among Learners’ Language Needs,
Course Objectives, and Classroom Practice in an EFL Communicative Course. Teaching
English as a Second Language Quarterly (Formerly Journal of Teaching Language Skills),
41(4), 1-22. https://doi:10.22099/tesl.2022.43485.3107

Andringa, S., & Rebuschat, P. (2015). New directions in the study of implicit and explicit
learning: An introduction. Studies in Second Language Acquisition, 37(2), 185-196.
https://doi.org/10.1017/S027226311500008X

Artieda, G., & Mufioz, C. (2016). The LLAMA tests and the underlying structure of language
aptitude at two levels of foreign language proficiency. Learning and Individual
Differences, 50, 42-48. https://doi.org/10.1016/J.LINDIF.2016.06.023

Azadnia, M. (2023). A Corpus-based Study of the Use of Lexical Bundles in EAP Texts by Iranian
EFL and ESL Learners. Teaching English as a Second Language Quarterly (Formerly
Journal of Teaching Language Skills), 42(3), 1-26.
https://doi:10.22099/tes|.2023.46684.3168

Benson, S., & DeKeyser, R. (2019). Effects of written corrective feedback and language aptitude
on verb tense accuracy. Language Teaching  Research, 23(6), 702-726.
https://doi.org/10.1177/1362168818770921

Bolibaugh, C., & Foster, P. (2021). Implicit statistical learning in naturalistic and instructed
morphosyntactic attainment: An aptitude-treatment interaction design. Language Learning,
71(4), 959-1003. https://doi.org/10.1111/lang.12465

Bowles, M. A. (2011). Measuring implicit and explicit linguistic knowledge. Studies in Second
Language Acquisition, 33(2), 247-271. https://doi.org/10.29252/ijal.20.1.81

Carroll, J. B. (1981). Twenty-five years of research in foreign language aptitude. In K. C. Diller
(ed.), Individual Differences and Universals in Language Learning Aptitude (pp. 83-118).
Newbury House.

Carroll, J. B., & Sapon, S. M. (2002). Modern language aptitude test (MLAT). The Psychological
Corporation. (Reprinted in 2002).

Clifton, C., Meyer, A. S., Wurm, L. H., & Treiman, R. (2013). Language comprehension and
production. In A. F. Healy & R. W. Proctor (Eds.), Handbook of psychology (pp. 523-547).
Wiley.

Conway, C. M., & Christiansen, M. H. (2005). Modality-constrained statistical learning of tactile,
visual, and auditory sequences. Journal of Experimental Psychology: Learning, Memory,
and Cognition, 31(1), 24-39. https://doi.org/10.1037/0278-7393.31.1.24

Conway, A. R., Kane, M.J., Bunting, M.F., Hambrick, 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. https://doi.org/10.3758/bf03196772

Cronbach, L. J., & Snow, R. E. (1977). Aptitudes and instructional methods: A handbook for
research on interactions. Irvington.



https://doi.org/10.1177/1362168818783215
https://doi:10.22099/tesl.2022.43485.3107
https://doi.org/10.1017/S027226311500008X
https://doi.org/10.1016/J.LINDIF.2016.06.023
https://doi:10.22099/tesl.2023.46684.3168
https://doi.org/10.1177/1362168818770921
https://doi.org/10.1111/lang.12465
https://doi.org/10.29252/ijal.20.1.81
https://doi.org/10.1037/0278-7393.31.1.24
https://doi.org/10.1017/9781108770422.022
https://doi.org/10.1017/9781108770422.022

Teaching English as a Second Language Quarterly (TESLQ) 89
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Daneman, M. & Carpenter, P. A. (1980). Individual differences in working memory and reading.
Journal of  Verbal Learning and Verbal Behavior, 19, 450-466.
https://doi.org/10.1016/S0022-5371(80)90312-6

DeKeyser, R. (2012). Interactions between individual differences, treatments, and structures in
SLA. Language Learning, 62, 189-200. https://doi.org/10.1111/j.1467-9922.2012.00712.x

DeKeyser, R. (2015). Skill acquisition theory. In B. VanPatten & J. Williams (Eds.), Theories in
second language acquisition: An introduction (pp. 94-112).

DeKeyser, R. (2019). Aptitude-treatment interaction in second language learning. Introduction to
the special issue. Journal of Second Language Studies, 2(2), 165-168.
https://doi.org/10.1075/bct.116

DeKeyser, R., & Li, S. (2021). Epilogue: Evidence for the validity of implicit aptitude and the
need for construct validation. Studies in Second Language Acquisition, 43(3), 692—-697.
https://doi.org/10.1017/S0272263121000140

Dornyei, Z. (2005). The psychology of the language learner: Individual differences in second
language acquisition. Mahwah.

Dornyei, Z. (2006). Individual differences in second language acquisition. AILA review, 19(1),
42-68. https://doi.org/10.1075/aila.19.05dor

Doughty, C. (2003). Instructed SLA: Constraints, compensation, and enhancement. In C. Doughty
& M. Long (Eds.), The handbook of second language acquisition (pp. 256-310).
https://doi.org/10.1002/9780470756492.ch10

Doughty, C., & Williams, J. (1998). Pedagogical choices in focus on form. In C. Doughty & J.
Williams (Eds.), Focus on form in classroom second language acquisition (pp. 197-261).
New York: Cambridge University Press.

Ellis, N. (2008). Implicit and explicit knowledge about language. In J. Cenoz & N. H. Hornberger
(Eds.), Encyclopedia of language and education (Vol. 6, pp. 119-132). Springer.

Ellis, R. (2005). Measuring implicit and explicit knowledge of a second language: A psychometric
study. Studies in  Second Language  Acquisition,  27(2), 141-172.
https://doi.org/10.1017/S0272263105050096

Ellis, R. (2006). Modeling learning difficulty and second language proficiency: The differential
contributions of implicit and explicit knowledge. Applied linguistics, 27(3), 431-463.
https://doi.org/10.1093/applin/aml022

Ellis, R. (2009). Implicit and explicit knowledge in second language learning, testing and
teaching (Vol. 42). Multilingual Matters.

Ellis, R., & Loewen, S. (2007). Confirming the operational definitions of explicit and implicit
knowledge in Ellis (2005): Responding to Isemonger. Studies in Second Language
Acquisition, 29(1), 119-126. https://doi.org/10.1017/S0272263107070052

Ellis, R., & Roever, C. (2018). The measurement of implicit and explicit knowledge. The
Language Learning Journal, 49(2), 160-175.
https://doi.org/10.1080/09571736.2018.1504229

Ellis, R., Loewen, S., Elder, C., Erlam, E., Philp, J., & Reinders, H. (2009). Implicit and explicit
knowledge in second language learning, testing and teaching. Short Run Press Ltd.

Ercetin, G., & Alptekin, C. (2013). The explicit/implicit knowledge distinction and working
memory:  Implications for  second-language reading comprehension. Applied
Psycholinguistics, 34(4), 727-753.



https://doi.org/10.1016/S0022-5371(80)90312-6
https://doi.org/10.1111/j.1467-9922.2012.00712.x
https://doi.org/10.1075/bct.116
https://doi.org/10.1017/S0272263121000140
https://doi.org/10.1075/aila.19.05dor
https://doi.org/10.1002/9780470756492.ch10
https://doi.org/10.1017/S0272263105050096
https://doi.org/10.1093/applin/aml022
https://doi.org/10.1017/S0272263107070052
https://doi.org/10.1080/09571736.2018.1504229

Teaching English as a Second Language Quarterly (TESLQ) )
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Erlam, R. (2005). Language aptitude and its relationship to instructional effectiveness in second
language acquisition. Language Teaching Research, 9(2), 147-171.

https://doi.org/10.1191/1362168805Ir1610a

Erlam, R. (2006). Elicited imitation as a measure of L2 implicit knowledge: An empirical
validation study. Applied linguistics, 27(3), 464-491. https://doi.org/10.1093/applin/aml001

Fordyce, K. (2014). The differential effects of explicit and implicit instruction on EFL learners’
use of epistemic stance. Applied linguistics, 35(1), 6-28.
https://doi.org/10.1093/applin/ams076

Forsberg, F., & Sandgren, M. (2013). High-level proficiency in late L2 acquisition: Relationships
between collocational production, language aptitude and personality. In G. Granena, & M.
Long (Eds.). Sensitive periods, language aptitude, and ultimate L2 attainment. (pp. 231-
255). https://doi.org/10.1075/111t.35.09for

Friedman, N. P., & Miyake, A. (2004). The reading span test and its predictive power for reading
comprehension  ability. Journal of Memory and Language, 51(1), 136-158.
https://doi.org/10.1016/j.jml.2004.03.008

Frost, R., Armstrong, B. C., Siegelman, N., & Christiansen, M. H. (2015). Domain generality
versus modality specificity: The paradox of statistical learning. Trends in Cognitive
Sciences, 19(3), 117-125. https://doi.org/10.1016/j.tics.2014.12.010

Godfroid, A. (2016). The effects of implicit instruction on implicit and explicit knowledge
development.  Studies in Second Language Acquisition, 38(2), 177-215.
https://doi.org/10.1017/S0272263115000388

Godfroid, A., & Kim, K. M. (2021). The contributions of implicit-statistical learning aptitude to
implicit second-language knowledge. Studies in Second Language Acquisition, 1-29.
https://doi.org/10.1017/S0272263121000085

Godfroid, A., Loewen, S., Jung, S., Park, J. H., Gass, S., & Ellis, R. (2015). Timed and untimed
grammaticality judgments measure distinct types of knowledge: Evidence from eye-
movement patterns. Studies in Second Language Acquisition, 37(2), 269-297.
https://doi.org/10.1017/S0272263114000850

Godfroid, A., Ahn, J., Choi, I, Ballard, L., Cui, Y., Johnston, S., et al. (2018). Incidental
vocabulary learning in a natural reading context: An eye-tracking study. Bilingualism:
Language and Cognition, 21(3), 563-584. https://doi.org/10.1017/S1366728917000219

Granena, G. (2013a). Individual differences in sequence learning ability and second language
acquisition in early childhood and adulthood. Language Learning, 63(4), 665-703.
https://doi.org/10.1111/lang.12018

Granena, G. (2013b). Cognitive aptitudes for second language learning and the LLAMA
Language Aptitude Test. In G. Granena, & M. H. Long (Eds.), Sensitive periods, language
aptitude, and ultimate L2 attainment (pp. 105-130). https://doi.org/10.1075/111t.35.04qra

Granena, G. (2014). Language aptitude and long-term achievement in early childhood L2
learners. Applied Linguistics, 35(4), 483-503. https://doi.org/10.1093/applin/amu013

Granena, G. (2016). Cognitive aptitudes for implicit and explicit learning and information
processing styles: An individual differences study. Applied psycholinguistics, 37(3), 577—
600. https://doi.org/10.1017/S0142716415000120

Granena, G. (2019). Cognitive aptitudes and L2 speaking proficiency. Studies in Second
Language Acquisition, 41(2), 313-336. https://doi.org/10.1017/S0272263118000256



https://doi.org/10.1191/1362168805lr161oa
https://doi.org/10.1093/applin/aml001
https://doi.org/10.1093/applin/ams076
https://doi.org/10.1075/lllt.35.09for
https://doi.org/10.1016/j.jml.2004.03.008
https://doi.org/10.1016/j.tics.2014.12.010
https://doi.org/10.1017/S0272263115000388
https://doi.org/10.1017/S0272263121000085
https://doi.org/10.1017/S0272263114000850
https://doi.org/10.1017/S1366728917000219
https://doi.org/10.1111/lang.12018
https://doi.org/10.1075/lllt.35.04gra
https://doi.org/10.1093/applin/amu013
https://doi.org/10.1017/S0142716415000120
https://doi.org/10.1017/S0272263118000256

Teaching English as a Second Language Quarterly (TESLQ) 91
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Harrington, M., & Sawyer, M. (1992). L2 working memory capacity and L2 reading skill. Studies
in Second Language Acquisition, 14(1), 25-38.
https://doi.org/10.1017/S0272263100010457

Hulstijn, J. H. (2005). Theoretical and empirical issues in the study of implicit and explicit second
language learning: Introduction. Studies in Second Language Acquisition, 27(2), 129-140.
https://doi.org/10.1017/S0272263105050084

Hwu, F., & Sun, S. (2012). The aptitude-treatment interaction effects on the learning of grammar
rules. System, 40(4), 505-521. https://doi.org/10.1016/j.system.2012.10.009

Hwu, F., Pan, W., & Sun, S. (2014). Aptitude-treatment interaction effects on explicit rule
learning: A latent growth curve analysis. Language Teaching Research, 18(3), 294-319.
https://doi.org/10.1177/1362168813510381

Indrarathne, B., & Kormos, J. (2018). The role of working memory in processing L2 input:
Insights from eye-tracking. Bilingualism: Language and Cognition, 21(2), 355-374.
https://doi.org/10.1017/S1366728917000098

Isbell, D. R., & Rogers, J. (2020). Measuring implicit and explicit learning and knowledge. In D.
R. Isbell & J. Rogers (Eds.), The Routledge handbook of second language acquisition and
language testing, (pp. 305-315). Routledge.

Kalyuga, S. (2009). Knowledge elaboration: A cognitive load perspective. Learning and
Instruction, 19(5), 402-410. https://doi.org/10.1016/j.learninstruc.2009.02.003

Karimi, M. N., & Abdollahi, S. (2022). L2 learners’ acquisition of simple vs. complex linguistic
features across explicit vs. implicit instructional approaches: The mediating role of beliefs.
Language Teaching Research, 26(6), 1179-1201.
https://doi.org/10.1177/1362168820921908

Khezrlou, S., Ellis, E., and Sadeghi, K. (2017). Effects of computer-assisted glosses on EFL
learners’ vocabulary acquisition and reading comprehension in three learning conditions.
System 65, 104-116. https://doi.org/10.1016/j.system.2017.01.009

Kim, J. E., & Nam, H. (2017). Measures of implicit knowledge revisited: Processing modes, time
pressure, and modality. Studies in Second Language Acquisition, 39(3), 431-457.
https://doi.org/10.1017/S0272263115000510

Klapper, J., & Rees, J. (2003). Reviewing the case for explicit grammar instruction in the
university foreign language learning context. Language Teaching Research, 7(3), 285-314.
https://doi.org/10.1191/1362168803LR1280A

Kormos, J. (2013). New conceptualizations of language aptitude in second language
attainment. In G. Granena, & M. H. Long (Eds.), Sensitive periods, language aptitude, and
ultimate L2 attainment, 35(131). https://doi.org/10.1075/111t.35.05kor

Lado, B. (2017). Aptitude and pedagogical conditions in the early development of a nonprimary
language. Applied Psycholinguistics, 38(3), 679-701.
https://doi.org/10.1017/S0142716416000394

Li, S. (2013). The interactions between the effects of implicit and explicit feedback and individual
differences in language analytic ability and working memory. The Modern Language
Journal, 97(3), 634-654. https://doi.org/10.1111/j.1540-4781.2013.12030.x

Li, S. (2014). The differential roles of two aptitude components in mediating the effects of two
types of feedback on the acquisition of an opaque linguistic structure. AAUSC 2013 Volume-
Issues in Language Program Direction, 32-52.



https://doi.org/10.1017/S0272263100010457
https://doi.org/10.1017/S0272263105050084
https://doi.org/10.1016/j.system.2012.10.009
https://doi.org/10.1177/1362168813510381
https://doi.org/10.1017/S1366728917000098
https://doi.org/10.1016/j.learninstruc.2009.02.003
https://doi.org/10.1177/1362168820921908
https://doi.org/10.1016/j.system.2017.01.009
https://doi.org/10.1017/S0272263115000510
https://doi.org/10.1191/1362168803LR128OA
https://doi.org/10.1075/lllt.35.05kor
https://doi.org/10.1017/S0142716416000394
https://doi.org/10.1111/j.1540-4781.2013.12030.x

Teaching English as a Second Language Quarterly (TESLQ) 92
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Li, S. (2015). The associations between language aptitude and second language grammar
acquisition: A meta-analytic review of five decades of research. Applied Linguistics, 36(3),
385-408. https://doi.org/10.1093/applin/amu054

, S. (2018). Language aptitude. In A. Burns & J. Richards (Eds.), The Cambridge guide to
learning English as a second language (pp. 63-72).

Li, S., & DeKeyser, R. (2021). Implicit language aptitude: Conceptualizing the construct,
validating the measures, and examining the evidence, introduction to the special issue.
Studies in Second Language Acquisition, 43(3), 473-497.
https://doi.org/10.1017/S0272263121000024

Li, S., & Qian, J. (2021). Exploring syntactic priming as a measure of implicit language
aptitude. Studies in Second Language Acquisition, 43(3), 574-605.
https://doi.org/10.1017/S0272263120000698

Li, S., & Zhao, H. (2021). The methodology of the research on language aptitude: A systematic
review. Annual Review of Applied Linguistics, 1-30.
https://doi.org/10.1017/S0267190520000136

Loewen, S. (2009). Grammaticality judgment tests and the measurement of implicit and explicit
L2 knowledge. In R. Ellis, S. Loewen, C. Elder, R. Erlam, J. Philp, & H. Reinders (Eds.),
Implicit and explicit knowledge in second language learning, testing and teaching (pp. 94—
112). Bristol, UK: Multilingual Matters.

Loewen, S., Erlam, R., & Ellis, R. (2009). The incidental acquisition of third person -s as implicit
and explicit knowledge. In R. Ellis, S. Loewen, C. Elder, R. Erlam, J. Philp, & H. Reinders
(Eds.), Implicit and explicit knowledge in second language learning, testing and teaching
(pp. 262-280). Multilingual Matters.

Long, M. H. (2017). Instructed second language acquisition (ISLA): Geopolitics, methodological
issues, and some major research questions. Instructed Second Language Acquisition, 1(1),
7-44. https://doi.org/10.1558/isla.33314

Macaro, E., & Masterman, L. (2006). Does intensive, explicit grammar instruction make all the
difference? Language Teaching Research, 10(3), 297-327.
https://doi.org/10.1191/1362168806Ir1970a

McManus, K., and Marsden, E. (2017). L1 explicit information can improve L2 online and offline
performance.  Studies in  Second Language  Acquisition,  39(3), 1-34.
https://doi.org/10.1017/S027226311600022X

Meara, P. (2005). LLAMA language aptitude tests. Lognostics.

Monteiro, K., & Kim, Y. (2020). The effect of input characteristics and individual differences on
L2 comprehension of authentic and modified listening tasks. System, 94.
https://doi.org/10.1016/j.system.2020.102336

Mostafa, T., & Kim, Y. (2020). The effects of input and output-based instruction on the
development of L2 explicit and automatized explicit knowledge: A classroom-based study.
Language Awareness, 1-25. https://doi.org/10.1080/09658416.2020.1760292

Mujtaba, S. M., Kamyabi Gol, A., & Parkash, R. A. (2021). A study on the relationship between
language aptitude, vocabulary size, working memory, and L2 writing accuracy. Foreign
Language Annals, 54(4), 1059-1081. https://doi.org/10.1111/flan.12584

Norris, J. M., & Ortega, L. (2000). Effectiveness of L2 instruction: A research synthesis and

quantitative meta-analysis. Language learning, 50(3), 417-528.

https://doi.org/10.1111/0023-8333.00136

Li



https://doi.org/10.1093/applin/amu054
https://doi.org/10.1017/S0272263121000024
https://doi.org/10.1017/S0272263120000698
https://doi.org/10.1017/S0267190520000136
https://doi.org/10.1558/isla.33314
https://doi.org/10.1191/1362168806lr197oa
https://doi.org/10.1017/S027226311600022X
https://doi.org/10.1016/j.system.2020.102336
https://doi.org/10.1080/09658416.2020.1760292
https://doi.org/10.1111/flan.12584
https://doi.org/10.1111/0023-8333.00136

Teaching English as a Second Language Quarterly (TESLQ) 93
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Paradis, M. (2009). Declarative and procedural determinants of second languages (\Vol. 40).
John Benjamins Publishing.

Pawlak, M. (2021). Implicit versus explicit grammar learning and teaching. In E. Macaro & R.
Woore (Eds.), Debates in second language education (pp. 165-182). Routledge.

Pawlak, M., & Biedron, A. (2021). Working memory as a factor mediating explicit and implicit
knowledge of English grammar. Annual Review of Applied Linguistics, 1-8.
https://doi.org/10.1017/S0267190521000052

Plonsky, L., Marsden, E., Crowther, D., Gass, S. M., & Spinner, P. (2020). A methodological
synthesis and meta-analysis of judgment tasks in second language research. Second
Language Research, 36(4), 583-621. https://doi.org/10.1177/0267658319828413

Radwan, A. (2005). The effectiveness of explicit attention to form in language learning. System,
33(1), 69-87. https://doi.org/10.1016/].system.2004.06.007

Rebuschat, P. (2013). Measuring implicit and explicit knowledge in second language research.
Language Learning, 63(3), 595-626. https://doi.org/10.1111/lang.12010

Rebuschat, P. (Ed.). (2015). Implicit and explicit learning of languages. John Benjamins.

Rebuschat, P., & Williams, J. N. (2012). Implicit and explicit knowledge in second language
acquisition. Applied Psycholinguistics, 33(4), 829-856.
https://doi.org/10.1017/S0142716411000580

Recanzone, G. H. (2009). Interactions of auditory and visual stimuli in space and time. Hearing
Research, 258(1-2), 89-99. https://doi.org/10.1016/j.heares.2009.04.009

Reinders, H., & Ellis, R. (2009). The effects of two types of input on intake and the acquisition
of implicit and explicit knowledge. In R. Ellis, S. Loewen, C. Elder, R. Erlam, J. Philp, &
H. Reinders (Eds.), Implicit and explicit knowledge in second language learning, testing,
and teaching (pp. 3-25). Multilingual Matters.

Roberts, L. (2012). Individual differences in second language sentence processing. Language
Learning, 62, 172-188. https://doi.org/10.1111/j.1467-9922.2012.00711.x

Robinson, P. (1997). Generalizability and automaticity of second language learning under
implicit, incidental, enhanced, and instructed conditions. Studies in second language
acquisition, 19(2), 223-247.

Robinson, P. (2001). Individual differences, cognitive abilities, aptitude complexes and learning
conditions in second language acquisition. Second Language Research, 17(4), 368-392.
https://doi.org/10.1177/026765830101700405

Robinson, P. (2002). Effects of individual differences in intelligence, aptitude and working
memory on adult incidental SLA. In P. Robinson (Ed.), Individual differences and instructed
language learning (pp. 211-266). John Benjamins.

Robinson, P. (2005). Cognitive abilities, chunk-strength, and frequency effects in implicit
artificial grammar and incidental L2 learning: Replications of Reber, Walkenfeld, and
Hernstadt (1991) and Knowlton and Squire (1996) and their relevance for SLA. Studies in
Second Language Acquisition, 27(2), 235-268.
https://doi.org/10.1017/S0272263105050126

Rogers, J. (2017). Awareness and learning under incidental learning conditions. Language
Awareness, 26(2), 113-133. https://doi.org/10.1080/09658416.2017.1287711

Rogers, J., Révész, A., & Rebuschat, P. (2016). Implicit and explicit knowledge of inflectional
morphology. Applied Psycholinguistics, 37(4), 781-813.
https://doi.org/10.1017/S0142716415000247



https://doi.org/10.1017/S0267190521000052
https://doi.org/10.1177/0267658319828413
https://doi.org/10.1016/j.system.2004.06.007
https://doi.org/10.1111/lang.12010
https://doi.org/10.1017/S0142716411000580
https://doi.org/10.1016/j.heares.2009.04.009
https://doi.org/10.1111/j.1467-9922.2012.00711.x
https://doi.org/10.1177/026765830101700405
https://doi.org/10.1017/S0272263105050126
https://doi.org/10.1080/09658416.2017.1287711
https://doi.org/10.1017/S0142716415000247

Teaching English as a Second Language Quarterly (TESLQ) 94
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Ruiz, S., Tagarelli, K. M., & Rebuschat, P. (2018). Simultaneous acquisition of words and syntax:
Effects of exposure condition and declarative memory. Frontiers in Psychology, 1168.
Saféar, A., & Kormos, J. (2008). Revisiting problems with foreign language aptitude. IRAL
International Review of Applied Linguistics in Language Teaching, 46, 113-136.
https://doi.org/10.1515/IRAL.2008.005

Saito, K. (2017). Effects of sound, vocabulary, and grammar learning aptitude on adult second
language speech attainment in foreign language classrooms. Language Learning, 67(3),
665-693. https://doi.org/10.1111/lang.12244

Saito, K., Suzukida, Y., & Sun, H. (2019). Aptitude, experience, and second language
pronunciation proficiency development in classroom settings: A longitudinal study. Studies
in Second Language Acquisition, 41(1), 201-225.
https://doi.org/10.1017/S0272263117000432

Sanz, C., Lin, H.J., Lado, B., Stafford, C. A., & Bowden, H. W. (2016). One size fits all: Learning
conditions and working memory capacity in ab initio language development. Applied
Linguistics, 37(5), 669-692. https://doi.org/10.1093/applin/amu058

Sharifi, A. A., Heidari Tabrizi, H., & Chalak, A. (2023). Effect of Vision-Based Program on
Willingness to Communicate among Iranian ADHD Adolescents Involved in Online English
Learning. Teaching English as a Second Language Quarterly (Formerly Journal of
Teaching Language Skills), 42(2), 25-50. https://doi.org/10.22099/tesl.2023.45107.3158

Shiu, L. J., Yalgin, S., & Spada, N. (2018). Exploring second language learners’ grammaticality
judgment performance in relation to task design features. System, 72, 215-225.
https://doi.org/10.1016/j.system.2017.12.004

Singleton, D. (2017). Language aptitude: Desirable trait or acquirable attribute? Studies in Second
Language Learning and Teaching, 7(1), 89-103. https://doi.org/10.14746/ssl1t.2017.7.1.5

Spada, N. (2011). Beyond form-focused instruction: Reflections on past, present, and future
research. Language Teaching, 44(2), 225-236.
https://doi.org/10.1017/S0261444810000224

Spada, N., & Lightbown, P.M. (2008). Form-focused instruction: Isolated or integrated? TESOL
Quarterly, 42(2), 181-207. https://doi.org/10.1002/j.1545-7249.2008.tb00115.x

Spada, N., Shiu, J. L. J., & Tomita, Y. (2015). Validating an elicited imitation task as a measure
of implicit knowledge: Comparisons with other validation studies. Language Learning,

65(3),723-751. https://doi.org/10.1111/lang.12129

Spada, N., Jessop, L., Tomita, Y., Suzuki, W., & Valeo, A. (2014). Isolated and integrated form-
focused instruction: Effects on different types of L2 knowledge. Language Teaching
Research, 18(4), 453-473. https://doi.org/10.1177/1362168813519883

Suzuki, Y. (2017). Validity of new measures of implicit knowledge: Distinguishing implicit
knowledge from automatized explicit knowledge. Applied Psycholinguistics, 38(5), 1229—
1261. https://doi.org/10.1017/S014271641700011X

Suzuki, Y., & DeKeyser, R. (2015). Comparing elicited imitation and word monitoring as
measures  of implicit  knowledge. Language Learning, 65(4), 860-95.
https://doi.org/10.1111/lang.12138

Suzuki, Y., & DeKeyser, R. (2017). The interface of explicit and implicit knowledge in a second
language: Insights from individual differences in cognitive aptitudes. Language Learning,
67(4), 747-790. https://doi.org/10.1111/lang.12241



https://doi.org/10.1515/IRAL.2008.005
https://doi.org/10.1111/lang.12244
https://doi.org/10.1017/S0272263117000432
https://doi.org/10.1093/applin/amu058
https://doi.org/10.22099/tesl.2023.45107.3158
https://doi.org/10.1016/j.system.2017.12.004
https://doi.org/10.14746/ssllt.2017.7.1.5
https://doi.org/10.1017/S0261444810000224
https://doi.org/10.1002/j.1545-7249.2008.tb00115.x
https://doi.org/10.1111/lang.12129
https://doi.org/10.1177/1362168813519883
https://doi.org/10.1017/S014271641700011X
https://doi.org/10.1111/lang.12138
https://doi.org/10.1111/lang.12241

Teaching English as a Second Language Quarterly (TESLQ) 95
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei
APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Suzuki, Y., Nakata, T., & Dekeyser, R. (2019). Optimizing second language practice in the
classroom:  Perspectives from cognitive  psychology. The Modern Language
Journal, 103(3), 551-561. https://doi.org/10.1111/modl.12582

Tagarelli, K., Borges Mota, M., & Rebuschat, P. (2011). The role of working memory in implicit
and explicit language learning. In L. Carlson, C. Holscher, & T. Shipley (Eds.), Proceedings
of the 33rd annual conference of the Cognitive Science Society (pp. 2061-2066).

Tagarelli, K. M., Borges Mota, M., & Rebuschat, P. (2015). Working memory, learning
conditions, and the acquisition of L2 syntax. In Z. Wen, M. Borges Mota, & A. McNeill
(Eds.), Working memory in second language acquisition and processing: theory, research
and commentary (pp. 224-247). Multilingual Matters.

Tammenga-Helmantel, M., Arends, E., & Canrinus, E. (2014). The effectiveness of deductive,
inductive, implicit and incidental grammatical instruction in Dutch second language
classrooms. System, 45, 198-210. https://doi.org/10.1016/j.system.2014.06.003

Vafaee, P., Suzuki, Y., & Kachinske, 1. (2017). Validating grammaticality judgment tests:
Evidence from two new psycholinguistic measures. Studies in Second Language Acquisition,
39(1), 59-95. https://doi.org/10.1017/S0272263115000455

Varnosfadrani, A. D., & Basturkmen, H. (2009). The effectiveness of implicit and explicit error
correction on learners’ performance. System, 37(1), 82-98.
https://doi.org/10.1016/j.system.2008.04.004

Wen, Z. E. (2019). Working memory as language aptitude: The phonological/executive model.
In Wen Z., Skehan, P., Biedron, A., Li, S., & Sparks, R. (Eds.), Language aptitude:
Advancing theory, testing, research and practice. (pp. 187-214). Routledge.

Wen, Z., Biedron, A., & P. Skehan. (2017). Foreign language aptitude theory: Yesterday, today
and tomorrow. Language Teaching, 50(1), 1-31.
https://doi.org/10.1017/S0261444816000276

Williams, J. N. (2005). Learning without awareness. Studies in Second Language Acquisition,
27(2), 269-304. https://doi.org/10.1017/S0272263105050138

Winke, P. (2013). An investigation into second language aptitude for advanced Chinese language
learning. The Modern Language Journal, 97(1), 109-130. https://doi.org/10.1111/j.1540-
4781.2013.01428.x

Yalgm, S., Cecen, S., & Ergetin, G. (2016). The relationship between aptitude and working
memory: An instructed SLA context. Language Awareness, 25(1-2), 144-158.
https://doi.org/10.1080/09658416.2015.1122026

Yilmaz, Y., & Granena, G. (2021). Implicitness and explicitness in cognitive abilities and
corrective feedback: A double dissociation? Studies in Second Language Acquisition, 43(3),
523-550. https://doi.org/10.1017/S0272263120000601

Zhang, R. (2015). Measuring university-level 12 learners’ implicit and explicit linguistic
knowledge. Studies in  Second Language Acquisition, 37(3), 457-486.
https://doi.org/10.1017/S0272263114000370

Zhuo, C. (2010). Explicit recast, implicit recast and the acquisition of English noun plural: A
comparative study. Chinese Journal of Applied Linguistics, 33(6), 55-70.



https://doi.org/10.1111/modl.12582
https://doi.org/10.1016/j.system.2014.06.003
https://doi.org/10.1017/S0272263115000455
https://doi.org/10.1016/j.system.2008.04.004
https://doi.org/10.1017/S0261444816000276
https://doi.org/10.1017/S0272263105050138
https://doi.org/10.1111/j.1540-4781.2013.01428.x
https://doi.org/10.1111/j.1540-4781.2013.01428.x
https://doi.org/10.1080/09658416.2015.1122026
https://doi.org/10.1017/S0272263114000370

Teaching English as a Second Language Quarterly (TESLQ) %
(Formerly Journal of Teaching Language Skills)

42(4), Fall 2023, pp. 71-98 Nahid Zarrinjooei

APTITUDE-TREATMENT INTERACTION EFFECTS ON EFL

Appendix 1
LLAMA-D items

LLAMA-D Report
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Appendix 2
LLAMA-F (learning phase)

LLAMA-F (testing phase)

LLAMA-F report
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Appendix 3
LSPAN (testing phase)

LSPAN Results



