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Abstract

An essential hypothesis of modern language assessment theory pertains to the interaction
between strategy use ability (strategic competence) and second language knowledge. However,
how they interact with each other is rarely explored. Drawing on relevant research in the
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literature, this paper proposed three interaction patterns (i.e., linear, quadratic, and cuboid) in
which language knowledge moderates the effect of strategy use ability on L2 reading performance.
A pool of 1491 nursing students were invited to respond to three instruments, each measuring
language knowledge, strategy use ability, and nursing English (L2) reading ability, respectively.
Student responses were first scored using multidimensional item response theory (MIRT). Next,
multi-layered moderation analysis (MLMA) was applied to these MIRT-based scores to detect
the hypothetical interaction patterns. The results supported the cuboid interaction pattern or,
metaphorically, the pattern of an island ridge curve (IRC). Substantially, this indicated that the
effect of strategy use ability on nursing English reading performance fluctuated in a down-up-down
pattern with the increase of students’ language knowledge. The study also revealed different
patterns of strategy use depending on students’ language knowledge level.
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Interaction, island ridge curve, multi-layered moderation analysis, reading, strategy, threshold

Theoretical models of language ability such as Communicative Language Ability (CLA;
Bachman, 1990; Bachman & Palmer, 1996; Bachman & Palmer, 2010) and Language for
Specific Purposes Ability (LSPA; Douglas, 2000) conceptualize strategic competence
(i.e., metacognitive strategies) and language knowledge (i.e., lexico-grammatical knowl-
edge, textual knowledge) as two core constituents of language ability. Both theories
emphasize that successful language performance should involve the interaction between
strategic competence and language knowledge. But how this interaction takes place has
received insufficient theoretical and empirical attention.

In second language acquisition research, the concept of strategic competence (e.g.,
Phakiti, 2008a, 2008b; Purpura, 1999, 2014) is closely related to L2 learner strategy
(Oxford, 1990, 2017; Oxford & Amerstorfer, 2018). Studies of L2 learner strategy started
with comparing strategies used by “good” and “poor” L2 learners (e.g., Green & Oxford,
1995; Rubin, 1975, 2005). Numerous studies have shown that proficient L2 learners
apply a set of learner strategies (e.g., Griffiths, 2013; Razi & Grenfell, 2012). A tempting
conclusion is that successful L2 performance is linearly and positively associated with
the frequency of strategy use (Jiménez, Garcia, & Pearson, 1996). Other studies, how-
ever, have found that poor L2 learners use as many strategies as good L2 learners (e.g.,
Alsamadani, 2009; Giirses & Bouvet, 2016). This suggests what matters is the efficiency
(doing things right) of strategy use rather than the frequency of strategy use (Grabe &
Stoller, 2011; Griffiths & Incegay, 2016; Oxford, 2017). This efficiency is believed to
vary with individual learner chracteristics such as L2 proficiency, motivation, and so
forth (Dornyei & Ryan, 2015). Among these individual characteristics, L2 proficiency is
considered the most important (J. C. Alderson, 2000; Skehan, 1989).

Skehan (1989) claimed that strategy use might have to be “permitted” by L2 proficiency
(p. 127), an idea very similar to Clarke’s (1980) “short-circuit” theory. Clarke hypothesized
a critical L2 proficiency level (language threshold) that L2 learners must pass in order to
have their first language skills successfully transferred to L2 use. In reality, the short-circuit
theory might be too general to capture the complex interaction between strategy use and L2
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proficiency. This failure is reflected in the mixed findings that did not support any such
interaction (Magogwe, 2013), that supported a simple linear interaction (Sheorey &
Mokhtari, 2001), or that revealed a curvilinear function (Hong-Nam & Page, 2014).

We believe that at least three reasons are responsible for these mixed findings: the
unchecked measurement validity of instruments used for data collection; the exclusive
focus on the “frequency” aspect of strategy use; and the limited power of the analytical
techniques employed for detecting interaction (e.g., ANOVA or group-based regres-
sion). Bearing these limitations in mind, we hypothesized three patterns of moderation
built on the literature and tested them with multi-layered moderation analysis (MLMA),
a technique we developed for detecting various forms of interaction.

Brief review of the literature

Learner strategy, strategic competence, and strategy use ability

In the second language acquisition literature, learner strategy is frequently labeled as
follows: language learning strategies to emphasize the receptive aspect of learning
(O’Malley & Chamot, 1990; Oxford, 1990); language use strategies to emphasize the
productive aspect of learning (Cohen, 2014); and self-regulated language learning strat-
egies to emphasize the intentionality of strategy use (Oxford, 2017; Oxford & Amerstorfer,
2018). Learner strategy is also referred to as listening strategies (Vandergrift, 2008),
speaking strategies (Cohen, 2008), reading strategies (Sheorey & Mokhtari, 2001), and
writing strategies (de Larios, Manchon, Murphy, & Marin, 2008) that are illustrative of
the learner strategies in particular language skills. Moreover, they share a common fea-
ture in referring to the mental processes or behaviors that language learners employ in L2
situations (Cohen, 2014; Dornyei & Ryan, 2015; Oxford, 2017; Purpura, 2014).

In the last decade, a move from the “frequency” towards the “competence” view of
strategy has been proposed. Oxford (2017) argued that low-frequency strategy use does
not necessarily mean ineffective or inefficient learning; and vice versa, high frequency
does not always indicate successful learning. Tseng, Dornyei, and Schmitt’s (2006) pro-
posal of the “capacity” (what students can do) of vocabulary learning strategies is a
reflection of such a concern. Language assessment theorists such as Bachman (1990) and
Bachman and Palmer (1996, 2010) conceptualized strategy use as “strategic competence”
and refer to the construct as the ability to use different metacognitive strategies (e.g.,
goal-setting, monitoring, evaluating) during language performance. Phakiti (2008a,
2008b) re-conceptualized the construct of strategic competence as a hierarchical concept
containing strategic factors at two levels: knowledge (“trait”) of metacognitive and cog-
nitive strategies at the higher level and online use (“state”) of metacognitive and cogni-
tive strategies at the lower level. By distinguishing “trait” from “state,” Phakiti recaptured
the “competence” flavor of strategic competence.

Inspired by the literature, we use the term strategy use ability to re-emphasize the
“competence” aspect of strategic competence. Strategy use ability, therefore, refers to L2
students’ ability to deploy appropriate metacognitive strategies (planning, monitoring,
and evaluating) and cognitive strategies (i.e., memory, retrieving, and comprehending)
to achieve successful language performance. Strategy use ability should not be regarded
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as bearing a radically different connotation from the term “strategic competence”
(Bachman & Palmer, 2010; Douglas, 2000; Purpura, 2014). Rather, this term should be
taken as an extension of strategic competence to include cognitive strategy use (e.g.,
Phakiti, 2008a, 2008b).

The moderation of language proficiency on strategy use during L2 reading

In learner strategy use research, the past two decades have witnessed increased attention
on the variation of strategy use effect on L2 reading, depending on L2 proficiency (often
represented with grammatical knowledge). Sheorey and Mokhtari’s (2001) study
addressed the strategy use of 152 non-native English speakers (with a mean age of 21.75
years) studying in an American university. Strategy use frequency was measured using a
five-point Survey of Reading Strategies (SORS; Mokhtari & Sheorey, 2002). The SORS
consisted of 28 items in three categories: metacognitive strategies (e.g., planning, goal-
setting, monitoring), cognitive strategies (e.g., direct problem-solving strategies such as
comprehending, guessing, rereading, problem-solving) and support strategies (e.g.,
memorizing, note-taking). L2 reading was measured using a six-point self-report scale
ranging from 1 (for poor) to 6 (for excellent). Students who reported three points (50%
of the total score) or below were put into the low-ability group, while those who reported
five or six points (at or above 63.3%) were put into the high-ability group. This resulted
in 78 students in the former group and 34 in the latter. Results of a t-test revealed more
use of metacognitive strategies and problem-solving strategies (i.e., cognitive strategies)
in the high-ability group than in the low-ability group. The researchers attributed this
difference to the interaction between L2 proficiency, L2 reading ability, and strategy use.
As they put it, high L2 proficiency led to enhanced L2 reading ability, which again led to
the increased use of reading strategies, and which again led to improved L2 reading abil-
ity. This interpretation, however, is premature for at least two reasons. First, the interpre-
tation linked to L2 proficiency was made in the absence of L2 proficiency data in their
study. Second, their study only had two data points (i.c., a low-reading-ability group and
a high-reading-ability group), a limitation that did not allow the study to detect a nonlin-
ear interaction, if such a pattern were to exist.

Hong-Nam and Page (2014) examined the variation of reading strategy use with L2
proficiency and L2 reading among 432 Korean undergraduate students studying English.
Students’ reading strategy use was measured using the SORS (i.e., metacognitive strate-
gies, cognitive strategies and support strategies), and their L2 proficiency and L2 reading
ability were both self-rated as beginning, intermediate or advanced. Results of an
ANOVA showed that strategy use was related to L2 reading linearly. Meanwhile, the
intermediate L2 proficiency group used all strategies (M = 3.50), more than either the
advanced group (M = 3.44) or the beginning group (M = 3.29). Although the mean dif-
ferences seemed to be small, they were all statistically significant (¥ =23.82, p = .000).

This curvilinear pattern was consistent with Hong-Nam and Leavell’s (2006) early
findings about strategy use for L2 learners (Oxford, 1990), in which Hong-Nam and
Leavell interpreted this curvilinearity as “unexpected” and a result of good learners’
higher enthusiasm in strategy use. However, Hong-Nam and Page went no further to link
these findings to L2 proficiency and its effect on L2 reading.
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This brief review of the literature reinforced our earlier discussion about the complex
interaction between strategy use and L2 proficiency during L2 reading performance.
Dependent on L2 proficiency, the actual interaction can be non-significant, linear, or curvi-
linear. Instead of seeing these as contradictory patterns, we consider the various patterns as
misleading manifestations of the real interaction owing to a lack of well-controlled condi-
tions. These limitations include poor attention to the ability of strategy use, unfocused or
even unstructured measures of language proficiency, unchecked measurement validity, and,
more importantly, limited power of statistical techniques used to detect the interactions.

The current study addresses these limitations. First, instead of measuring the fre-
quency of strategy use during their language learning and use, we asked students to self-
rate the efficiency of their strategy use (i.e., their ability to deploy appropriate strategies)
when accomplishing a real reading test. In this way, our study was able to capture the
“ability” instead of the “frequency” aspect of strategy use. Second, in order to ensure
accurate measurement of language proficiency, we referred to language knowledge, the
major predictor of language proficiency according to both theoretical (Bachman &
Palmer, 1996, 2010) and empirical studies (Jeon & Yamashita, 2014), and measured the
construct with a lexico-grammatical test constructed as form—meaning, according to the
most current model of assessing grammar (Purpura, 2004, 2017). Third, instead of
directly using the raw score totals of each measure to explore relationships, we used
Multidimensional Item Response Theory (MIRT) to assess the quality of each measure
and derive latent scores. MIRT has been acknowledged as one of the most appropriate
psychometric models for test scoring for at least three reasons: accounting for confound-
ing factors such as item features (difficulty, discrimination, guessing); controlling for
misfit between item difficulty and person ability; and providing granular information for
factors determining the correct response to the test item.

Most prominently, our study used multi-layered moderation analysis (MLMA), an ana-
lytical model we specially developed for addressing the complex phenomenon of interac-
tions. As reviewed earlier, previous studies relied heavily on group comparisons of strategy
use for the detection of interactions. Although this approach does provide us a view of the
effect of strategy use across different L2 proficiency groups (usually two or three groups),
this understanding is deemed to be limited, as it is unable to reveal the continuous change
of the effect of strategy use along the continuum of L2 proficiency. Encapsulated in this
approach is the issue of subjective grouping. As different studies used different grouping
criteria, results yielded by different studies are hardly comparable. It is unclear whether
these different patterns are distorted presentations of the same true phenomenon, or true
reflections of the same phenomenon but for students of different L2 proficiency.

To search for more accurate understandings, appropriate analytical techniques must
be developed to meet such a subtle need. The next part introduces the analytical approach
called multi-layered moderation analysis (MLMA) that we specially developed for
detecting complex moderation pattern(s).

The multi-layered moderation analysis (MLMA)

In statistics, the idea that one predictor interferes with the predictive relation of another
predictor to an outcome variable corresponds to the concept of interaction or moderation
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(Klein & Moosbrugger, 2000). In fact, what this moderation describes is only a linear
pattern of concurrent change of two variables and, therefore, it is labeled as /inear mod-
eration in the current study. In order to detect more complex moderation patterns as
implied in the strategy use literature, we created two more complex patterns of modera-
tion: a quadratic pattern (with one curve on the concurrent change projection) and a
cuboid pattern (with two curves on the concurrent change projection). The quadratic
pattern allows the detection of a nonlinear interaction that was discovered by Hong-Nam
and Leavell (2006), and the cuboid pattern is the authors’ attempt to explore a more sub-
tle pattern. As the construction of the comprehensive model is successive by nature, this
approach is called multi-layered moderation analysis (MLMA).

The MLMA for the current study involved four steps: (1) testing a baseline structural
equation model (SEM) with strategy use ability and language knowledge as predictors
and L2 (nursing English) reading ability as the outcome variable; (2) testing the linear
moderation model by adding to the baseline model a latent production term of strategy use
ability and language knowledge (see Klein & Moosbrugger, 2000); (3) testing the quad-
ratic moderation model by adding to the linear moderation model a latent production term
of strategy use ability and language knowledge squared; and (4) testing the cuboid mod-
eration model by adding to the quadratic model a latent product term of strategy use abil-
ity and and language knowledge cubed. In this way, the concurrent changes of strategy use
ability effect and language knowledge can be captured by the terms involving the various
moderation forms included in the comprehensive model (B. Q. Muthén, 2012).

A complete MLMA model is tested in such a way that the moderation terms are tested
one at a time, moving from the lowest to the highest order. Once a higher-order modera-
tion term is confirmed (e.g., a cuboid moderation term), the lower-order moderation
terms (e.g., the quadratic moderation and the linear moderation) are automatically sub-
sumed. In other words, the confirmation of a higher-order moderation does not necessar-
ily reject its lower order moderation, but entails a further evolution of its previous form.
Once the final form is determinined, the relationship between language knowledge and
the effect of strategy use ability on L2 reading ability can be specified by transforming
the moderation elements in the final MLMA model (see Muthén, 2012). A more techni-
cal introduction to MLMA is available in Cai and Kunnan (2019). A linear moderation
pattern, a quadratic moderation pattern, and a cuboid moderation pattern are visualized
in Figure 1(a), (b), and (c), respectively.

The invention and application of the MLMA is theory driven. At the time of the cur-
rent study, the authors could not find such an analytical approach that could be directly
applied to tap into the nonlinear moderation pattern(s) between language knowledge and
strategy use that is strongly implied in strategy research literature. In this sense, the cur-
rent study was a unique study that synergized theory and methodology.

The study

Research questions

This study addressed two questions:

1. How does language knowledge moderate the relationship between strategy use
ability and L2 reading ability? Is it linear, quadratic, or cuboid?
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Figure 1. Hypothetical patterns of multi-layered moderation.

2. Does strategy use ability differ among students with different levels of language
knowledge? If it does, to what extent do they differ?

The answer to the first question would help to reveal the constraining or amplifying
effects of language knowledge on the effect of strategy use ability across students of dif-
ferent levels of language knowledge. The answer to the second question may help to
identify possible reasons leading to different effects of strategy use ability across stu-
dents of different language knowledge.

Participants

The study included 1491 nursing students from eight medical colleges in China. All
students were aged from 17 to 23 years, with a mean age of 19.7 (SD =1.29). An
overwhelming majority of 1453 students (97.5% of the total size) were females and
only 38 (2.5%) were males. At the time of data collection, all participants had six
years’ experience of studying English in middle school, one year’s experience of
studying general English and two months’ experience of studying in a nursing English
course in college.

Measures

Strategy use ability. Strategy use ability was measured with the Strategy Use Ability
Scale (SUAS) (see Table 1). The scale was adapted from previous models of strategy
use (Phakiti, 2008a, 2008b; Purpura, 1999) and emphasized the measure of strategy
use efficiency (i.e., using the strategy right). The scale had six points, with 0 repre-
senting not efficient to 5 representing most efficient. Moreover, the 0 point could also
be endorsed when the strategy was not used at all. The scale consisted of 38 items: 15
for metacognitive strategies and 23 for cognitive strategies (see Table 1 for more
information). Drawing on Phakiti (2008a, 2008b), the metacognitive strategies sub-
scale were in three categories: planning (e.g., “I considered essential steps needed to
complete the reading test”), monitoring (e.g., “I knew when I lost concentration while
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Table I. The Strategy Use Ability Scale (SUAS).

Strategies Item code Number of
items

Metacognitive Planning SUI, SU2, SU3, SU4, SU5 5
strategies Monitoring SUs, SU7, SU8, sU9, sU10 5

Evaluating SUII, SUI2, SUI3, SUI4, SUI5 5

Subtotal 15
Cognitive Comprehending SUl6,SUI7,SUI8, SUI9, SU20, I
strategies SU21, SU22, SU23, SU24, SU25, SU26

Memory SU27, SU28, SU29

Retrieving SU30, SU31, SU32, SU33, SU34, 9

SU34, SU35, SU36, SU37, SU38

Subtotal 23

Total 38

completing this test”), and evaluating (e.g., “I double-checked my reading compre-
hension or performance”). The cognitive strategies subscale were also in three cate-
gories: memorizing (e.g., “I made notes during the reading”), retrieving (e.g., “I
related the information from the reading or tasks to my prior knowledge or experi-
ence”), and comprehending (e.g., “I read to see what all or most sentences were in
common”). The measurement validity of the SUAS was evaluated using multidimen-
sional item response theory (MIRT) (see Cai, 2013) and the MIRT results showed that
a general strategy use ability factor with six domain-specific factors (i.e., planning,
monitoring, evaluating, comprehending, retrieving, and memorizing) best represented
the SUAS data. The questionnaire was administered in Chinese and the full question-
naire was available in Cai (2013).

Language knowledge. Language knowledge (in particular, vocabulary and grammar) has
been well documented as a key predictor of reading and L2 proficiency (Jeon & Yamash-
ita, 2014). For this reason, we used a Grammar Knowledge Test (GKT) to measure lan-
guage knowledge. The GKT used retired items from the Public English Test System-Level
Two (PETS-2; National Education Examination Authority, 2007). The PETS-2 in lan-
guage level corresponds to A2 or B1 of the Common European Framework of Reference
for Languages (Council of Europe, 2011). The GKT had 15 discrete sentences, each with
a gap to be filled in by selecting the best answer from four options. The items measured
students’ knowledge of form (nine items) and meanings (six items) at the lexical and
syntactical levels (Purpura, 2004).

According to Purpura (2004, 2017), grammatical form refers to linguistic features
(phonological/graphological, lexical, morphosyntactic and cohesive features, and so
forth) at lexical, sub-sentential, sentential, and supra-sentential levels, whereas gram-
matical meaning refers to the literal and intended meaning carried by those grammatical
forms. Two sample items, the first measuring grammatical form and the second measur-
ing grammatical meaning, are presented here:
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Table 2. The Grammar Knowledge Test (GKT).

Components  Elements ltems M SD Number of items ~ Subtotal

Form Lexical form GT3 39 49 3 9
GTI2 .27 45
GTl4 24 43
Morphosyntactic form GT5 61 49 4
GT7 35 48
GTIlI .36 48
GTI5 33 47

Cohesive form GT8 27 44 2
GTI3 42 49
Meaning Lexical meaning GTé 68 47 4 6

GT9 46 .50
GTIO .38 49

Cohesive meaning GT2 78 4l |
Interactional meaning GTI 8l 39 2
GT4 72 45
Total 15
Sample Item 1: She would rather stay at home than with John.

[A] go [B] went [C] going [D] to go

Sample Item 2: you have finished your work, you are free to do what you
like.

[A] Now that [B] Ever since [C] For now [D] By now

The first item was coded as a grammatical form item, as the objective was to test whether
students have mastered the correct form of “go” following the expression “would rather”.
The second sample was designed to test students’ ability to appropriately respond using
different types of information (meaning) provided to engage in smooth communication.
The coding was first done by the first author and further verified by a scholar in assessing
grammar. The measurement validity of the GKThad been examined using Multidimensional
Item Response Theory (see Cai, 2014). As a result, a general factor (i.e., lexico-grammat-
ical knowledge) with two domain-specific factors (i.e., lexico-grammatical form and
lexico-grammatical meaning) was found to represent best the GKT data. Descriptive sta-
tistics (means and standardized deviations) of the 15 items are presented in Table 2.

Nursing English (L2) reading ability. The Nursing English Reading Test (NERT) was used
to measure L2 reading ability. The NERT used retired items from the Medical English
Test System Level Two (METS-2; METS, 2007). The NERT contained four reading pas-
sages, each addressing one of the following topics: gynecology nursing, pediatrics nurs-
ing, emergency nursing, and internal medical nursing. Each text had 190 to 300 words,
and was accompanied by five multiple-choice questions (see Table 3). The measurement
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Table 3. The Nursing English Reading Test (NERT).

Text Topic Item Subtotal
Text | Dystocia NRI, NR2, NR3*, NR4, NR5 5
Text 2 Baby Massage NRé6, NR7, NR8*, NR9, NR 10 5
Text 3 Emergency NRI I, NR12% NRI3* NRI4, NRI5* 5
Text 4 Migraine NRI6* NRI17, NRI18, NR 19, NR20* 5
Total 20

Note: Items with the star symbol (¥) represent reading for implicit meanings; items without the (¥) represent
reading for explicit meanings. NRI to NR20 = NERT Item | to Item 20.

validity of the NERT was examined using multidimensional item response theory (see
Cai & Kunnan, 2018). A general nursing English reading ability factor with four domain-
specific factors (i.e., gynecology nursing knowledge, pediatrics nursing knowledge,
emergency nursing knowledge, and internal medical nursing knowledge) was found to
represent best the NERT data. The general factor represented common features shared by
all NERT items and each domain-specific factor represented features exclusively shared
only by the items/questions of each passage.

Data collection

Before data collection, ethics approval was obtained from the author’s then-host university.
Local school permits and participant agreement signatures were obtained from school admin-
istrators and students. During data collection, participants were informed of the purpose,
background, and general steps to follow. They were first asked to respond to the GKT and
NERT on the answer sheets within a time limit of 50 minutes. Immediately after the tests,
students were asked to respond to the Strategy Use Ability Survey (SUAS). There was no
time limit for the survey response, but no student spent more than 30 minutes on the survey.

Statistical analyses

The current study used MIRT-based scores obtained through calibrating students’ responses
to the SUAS, LGKT, and NERT. MIRT is a psychometric model that assumes an individual
response to a scale item that is determined by his or her multiple traits (6s) and by multiple
item characteristics such as item difficulty and item discrimination. To validate each of the
three measures, the authors assumed one general ability underlying all items (e.g., a lexico-
grammatical knowledge factor underlying all GKT items) and several uncorrelated domain-
specific factors underlying item subsets (e.g., a lexico-grammatical form factor and a
lexico-grammatical meaning factor). This structure is known as a bifactor-MIRT (Gibbons
et al., 2007). Bifactor-MIRT modeling with each scale involved three major steps: (a)
assessing the significance of 1 (general factor) to n (domain-specific factors) factors; (b)
determining the appropriate number of factors; and, accordingly, (c) generating 1 plus N
number of latent scores using the determined bifactor-MIRT structure. According to the
MIRT literature, MIRT scores by themselves are meaningless and need to be transformed
(Reckase, 2009). Following Reckase, we derived a set of composite scores for each scale
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by pooling the weighted general factor score and the weighted domain-specific factor
scores (thereby, n composite scores for each scale). One merit of using MIRT-based scores
over using the sum-up of raw scores is the reduction of bias owing to item characteristics
such as item difficulty and item discrimination (van der Linen & Hambleton, 1997).

As details of the MIRT modeling have been reported elsewhere, this paper only
reports analyses directly relevant to the current study. These include the following: (1)
descriptive statistics and reliability analyses of MIRT-based scores; (2) confirmatory fac-
tor analysis (CFA); (3) multi-layered latent moderation analysis (MLMA); and (4)
descriptive statistics of strategy use ability, reported by students of different types, as
specified by the MLMA. Descriptive and reliability analyses were run on SPSS Version
20 (IBM Corporation, 2011) and the MLMA was conducted using Mplus 7.4 (Muthén &
Muthén, 1998-2018) with the MLR estimator.

Five indices were used for simple SEM model evaluation: the comparative fit index
(CFI), the Tucker—Lewis index (TLI), the chi-square (y?) statistic, the root mean square
error of approximation (RMSEA), and the standardized root mean square residual
(SRMR). Following Mueller and Hancock (2010), a model was considered to have good
fit if its CFI and TLI were not smaller than .95 and RMSEA and SRMR values not larger
than .05. To evaluate a MLMA model, the statistic of log-likelihood was used. A decision
was made by consulting the chi-square significance of —2 times the log-likelihood differ-
ence between the simple model and the complex model (A—2LL), with the difference
between the numbers of free parameters as the degrees of freedom. If the chi-square was
significant, then the moderation was justified (Muthén & Muthén, 1998-2017).

Results

Distribution and reliability statistics

Table 4 presents the descriptive and reliability statistics for the GKT, NERT and SUAS.
As these MIRT-based scores were shared features of standardized scores, all mean statis-
tics are near 0 and all standardized deviations are near 1. The means of the SUAS indica-
tors were slightly higher than the means of the GKT and NERT composite indicators
(around .10). This was probably because of the larger scale of the SUAS (i.e., six endorse-
ment points: 0 to 5) versus the smaller scale of the GKT and NERT (i.e., two endorse-
ment points: 0 and 1). The skewness and kurtosis values were all within the limits of *2
and suggested reasonably normal distributions.

Cronbach’s alphas provided information regarding the consistency of the composite
indicators in representing their intended constructs. The GKT composite indicators pro-
duced a reliability estimate of 0.75. Given the small number of items (j =2), this value
was still considered satisfactory. Cronbach’s alphas for the NERT and SUAS were 0.93
and 0.95, respectively, both suggesting high reliability.

Model fit results

The CFA with the full measurement model (combining strategy use ability, language
knowledge and nursing English reading ability) produced a good model fit: X? (51)
= 133.130, p <.001; RMSEA = 0.03 (0.03, 0.04); SRMR = 0.02; TLI = 0.99;
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Table 4. Descriptive statistics and reliability of the composite scores.

Scale Composite M SD Skewness Kurtosis Adjusted
indicator Cronbach’s a
GKT Meaning -0.01 091 —-0.18 -0.40 -
Form -0.01 0.92 0.24 -0.29 -
Overall 0.75
NERT Text | 0.02 0.95 0.17 -0.38 0.92
Text 2 0.02 0.95 0.30 —0.47 0.87
Text 3 0.01 0.93 0.21 —0.41 091
Text 4 0.0l 0.95 0.19 —0.19 0.92
Overall 0.93
SUAS Comprehending 0.13 0.93 0.01 0.56 0.94
Memorization 0.13 091 0.05 0.58 0.94
Retrieving 0.14 0.92 0.07 0.57 0.93
Planning 0.13 0.96 0.06 0.24 0.94
Monitoring 0.12 0.93 0.02 0.49 0.94
Evaluating 0.13 0.94 —0.10 0.19 0.94
Overall 0.95

CFI=0.99. The standardized loadings for SUAS ranged from .83 (retrieving) to .95
(evaluating), the loadings for the GKT ranged from .76 (meaning) to .79 (form), and
the loadings for the NERT ranged from .82 (Texts 1 and 4) to .99 (Text 2).

A structural model was then constructed by regressing L2 reading (NERA) and strat-
egy use ability (SUAS) on language knowledge (GKT). This model was then used as the
baseline model (Model 1) to test the three hypothetical moderations: the linear moderation
(Model 2), the quadratic moderation (Model 3), and the cuboid moderation (Model 4).
The results of model fit are shown in Table 5. The fit indices for the baseline model
(Model 1) met the criteria for a good-fit model: X* (51) = 133.130, p < .001, RMSEA =
0.03 (0.03, 0.04), SRMR = 0.02, CFI = 0.99, TLI = 0.99. The —2 times the log-likeli-
hood for the baseline model (with the number of estimated parameters) was 33,587.63
(39). After successively testing Models 2, 3, and 4 (one following another), the A Gs
(and associated changes in degree of freedom) were 20.48 (1), 0.22 (1), and 5.76 (1),
respectively. According to the chi-square distribution table, two A G* values were signifi-
cant: the linear moderation term (Model 2; p < .001) and the cuboid moderation term
(Model 4; p < .016). The AG® produced by the quadratic term was found to be non-sig-
nificant (Model 3; p < 6.36). Building on this evidence of model fit change significance,
the highest-layer moderation model was determined as the most appropriate model.

Results of MLMA

The cuboid moderation model specified the projection of the changing effect of strategy use
ability on L2 reading concurrently with the change in language knowledge. The mathemati-
cal relationships among L2 reading and strategy use ability, language knowledge, and the
interaction between strategy use ability and language knowledge can be expressed as: L2



Cai and Kunnan 13

Table 5. Model fit results.

Model AIC BIC -2LL df A-2LL A df p
| 33665.63 33872.61 33587.63 39 - - -
2 33647.15 33859.44 33567.15 40 20.48 I 0.000
3 33648.93 33866.53 33566.93 41 0.22 I 0.636
4 33645.17 33868.08 33561.17 42 5.76 I 0.016

Note: Model |: The baseline model (main effect model: language knowledge + strategy use ability); Model
2: Layer| (linear) moderation (language knowledge + strategy use ability + strategy use ability X L2
proficiency); Model 3: Layer2 (quadratic) moderation (language knowledge + strategy use ability + strategy
use ability X language knowledge + strategy use ability X language knowledge squared); Model 4: Layer3
(cubed) moderation (language knowledge + strategy use ability + strategy use ability X language knowl-
edge + strategy use ability X language knowledge squared + strategy use ability X language knowledge
cubed).In addition, it should be noted that Model | was embedded in Model 2, Model 2 was embedded in
Model 3, and Model 3 was embedded in Model 4.

Strategy Use 15* L2 Reading
- ;/7/ Ability
A
-.01. -
o 52
@iy
-12%7
I
e
, Language
Knowledge

Figure 2. Diagram for the MLMA (unstandardized estimates).

Note: *p < .05. SUAXLK = product term of strategy use ability with language knowledge (first layer mod-
eration); SUAXLP? = product term of strategy use ability with language knowledge squared (second layer
moderation); SUAXLK3 = product term of strategy use ability with language knowledge squared (third
layer moderation).

reading = 0.48 X language knowledge, +(0.16 + 0.25 X language knowledge —0.05 X
language knowledge cubed) X strategy use ability + 0.58, where all values were standard-
ized estimates. Following Muthén (2012), the moderation effect of language knowledge on
strategy use ability can be expressed as 0.16 + 0.25 X language knowledge —0.05 X lan-
guage knowledge cubed. The diagram of the resulting structural model is shown in Figure 2.

Plotting language knowledge on the x-axis and strategy use effect on the y-axis, this
moderation equation produced a projection with two curves (see Figure 3). As shown,
the curve featured three critical points: the lowest point (x = —1.29, y = 0), the intersect
point with x-axis (x = —0.71, y = 0), and the highest point (x = 1.29, y = 0.38). For the
sake of easy communication, these points were labeled metaphorically as the valley, the
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Figure 3. The island ridge curve (IRC) illustrating the fluctuating effect of strategy use ability
on L2 reading with the increase of language knowledge.

Note: x-axis = LK = language knowledge; y-axis = effect of strategy use ability on L2 reading ability; TS| =
the first language threshold (thetal = —1.29); TS2 = the second language threshold (theta2 = —0.71); and
TS3 = the third language threshold (theta2 = 1.29).

sea level, and the peak, respectively; and their corresponding x-axis locations were
labeled as the first through the third language threshold. At these three points (or lan-
guage thresholds), the whole curve was divided into four continuous sections, each with
an upward or downward motion direction. Similarly, the four connections were labeled
from left to right as the diving ridge, the resurfacing ridge, the uphill ridge, and the
downhill ridge. As illustrated by the curve, the whole sample was classified into four
different groups: the divers (students in the diving ridge), the resurfacers (students in the
resurfacing ridge), the uphillers (students in the uphill ridge), and the downhillers (stu-
dents in the descending ridge). In this way, the fluctuating effect of strategy use ability
effect on L2 reading with language knowledge can be effectively visualized.

Difference in strategy use across students of different L2 proficiency levels

The difference in students’ strategy use of different language knowledge can be exam-
ined by studying the means of the six types of strategy distributed across the ridges
(see Table 6). For the divers (17 students), the smallest two means were comprehen-
sion (—.29) and planning (—0.26), and the largest two means were memorizing (—0.11)
and retrieving (—0.12). Together, this mean distribution produced an overall mean of
—0.18 and a standardized deviation of 0.08. As for the resurfacers (169 students), the
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Table 6. Means of strategy use efficiency by different strategy users.

Strategy Group Group 2: Group 3: Group 4:
I: Divers Resurfacers Uphillers Downdhillers
(n=17/1.1%) (n=169/11.3%) (n=1275/85.5%) (n=30/2%)

M M Effect size M Effect size M Effect size
(vs Group 1) (vs Group 2) (vs Group 3)
Planning —-26 -22 .03 A7 .43 86 40
Monitoring -5 -17 .02 16 .36 93 40
Evaluating —-13 -20 .07 18 42 95 40
Comprehending —.29 -20 .07 A7 37 80 .77
Retrieving —-12 -17 .04 14 34 1.04 1.00
Memorizing —-11 -22 .10 A7 .40 93 95
Overall M -18 -20 .06 A7 39 92 .65
SD .08 .02 .03 01 .04 .08 .29

smallest mean (—0.22) was planning and memorizing, and the largest mean (—0.17)
was monitoring and evaluating. The overall mean for the resurfacers was —0.20 with
a standardized deviation of 0.02. For the uphillers or the largest group (1275 stu-
dents), the smallest mean was retrieving (0.14) and the largest was evaluating (0.18).
The overall mean for the uphillers was 0.17, with a standardized deviation of 0.01.
For the downbhillers (30 students), the smallest mean was comprehending (0.80) and
the largest was retrieving (1.04). The overall mean for this group was 0.92, with a
standardized deviation of 0.08.

The effect sizes (Cohen’s ds) of the mean difference between each two neighboring
groups were shown in the right column of Table 6. Overall, the means of the four groups
kept ascending all the way from as low as —0.18 with the divers to as high as 0.92 with the
downbhillers, except for a stumbling of —0.20 with the resurfacers. With respect to the dif-
ferences in individual means between the divers and the resurfacers, the effect sizes were
all trivial except for memorizing (d =.10). This information suggested a small but meaning-
ful decrease in using memorizing strategies among the resurfacers when compared with the
divers. As for the differences in individual strategy means between the resurfacers and the
uphillers, the effect sizes ranged from 0.34 (retrieving) to 0.43 (planning), indicating a
medium increase in all strategies. Finally, the individual mean differences between the
uphillers and the downbhillers yielded effect sizes ranging from 0.40 (with planning, moni-
toring, and evaluating all being metacognitive strategies) to 1.00 (with retrieving). An illus-
trative presentation of these summative features is provided in Figure 4.

Discussion

This study examined the fluctuating effect of strategy use ability on L2 (nursing English)
reading ability with language knowledge. Drawing on the MLMA, the current study
tested three interaction patterns (i.e., a linear, a quadratic, and a cuboid) by which lan-
guage knowledge moderated the effect of strategy use ability on L2 reading ability. As a
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Figure 4. Profiles of strategy use within and across the four groups.

Note: gl to g4 = divers, resurfacers, uphillers, and downhillers; PLA= planning; MON =monitoring;
EVA = evaluating; COM = comprehending; RET =retrieving; MEM =memorizing. y-axis = strategy use ef-
ficiency (MIRT-based scores).

result, the cuboid moderation that took the metaphorical shape of an island ridge curve
(IRC) emerged as the most plausible model. The IRC consisted of four continuous con-
nections (i.e., the diving ridge, the resurfacing ridge, the uphill ridge and the downbhill
ridge), with one joining another at three critical moments (with x-, y-axis values): the
valley (—1.29, —0.06), the sea level (—0.71, 0.00), and the peak (1.29, 0.38), respectively
(see Figure 3 for a graphic illustration and Figure 5 for a metaphorical illustration).
Students within each of these four connections were labeled as the divers, the resurfac-
ers, the uphillers and the downhillers, with each label self-speaking their features of
strategy use. Overall, the IRC suggested that as students’ language knowledge increased
the effect of strategy use ability on L2 reading fluctuated in a down-up-down pattern.
The diving ridge was located at the lowest continuum of language knowledge and
contained a small group of 17 students (for the convenience of communication, labeled
as divers since after). Referring to their raw scores in the GKT, they all had the score of
1 out of a maximum of 15. The magnitude of strategy use ability effect on L2 reading for
the divers was below the sea level (representing negative magnitude). The continuously
downward motion of the projection within this ridge indicated that any increase in lan-
guage knowledge provided no help in rendering a positive effect of strategy use on com-
prehension, but instead rendered the situation even worse. This deteriorating situation is
mostly because the divers’ L2 proficiency was extremely low (below —1.29 standardized
units). According to Perfetti and Hart (2002), students with extremely low language
knowledge are usually confronted with much miscoded information. The accumulation
of the problem could drive students to a somewhat desperate situation while reading.
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Threshold 1 = -

Figure 5. A metaphoric illustration of the island ridge curve (IRC).

This desperation again would force students to turn to strategies that were more acces-
sible to them but not closely relevant to the task (Vann & Abraham, 1990). This interpre-
tation can be partly confirmed by examining the diver’s lowest rating on comprehending,
which is a strategy type regarded as more directly relevant to L2 reading (Chou, 2013;
Purpura, 1999). Another explanation is the divers’ inability to master all types of strate-
gies or to put these strategies together into a useful chain of strategies (Green & Oxford,
1995). This explanation could find support from the relatively large standardized devia-
tion of different strategies within the divers, as compared with those of the uphillers and
downhillers (see Table 6). Moreover, strategy use requires additional response time and
attention. Therefore, even if some random use of strategies might aid comprehension at
the local level, the use occupied the total response time and shifted students’ attention
away from more appropriate strategies (i.e., comprehending) that could aid comprehen-
sion at the global level (Walczyk, 2000). As a result, when reading under time pressure,
the negative effect became greater (Walczyk, 2000).

The resurfacing ridge revealed the changing effect of strategy use ability on L2 read-
ing with language knowledge between the first and second language thresholds (i.e.,
between —1.29 and —0.71 standard units, corresponding to 1-3 points, respectively, on
the raw GKT scores). For these resurfacers (n = 125), language knowledge was still
extremely low such that strategy use was still unable to produce a positive effect.
However, the chaotic situation gradually eased with the continuous increase in language
knowledge. A plausible reason for this upward motion is that, starting from the first lan-
guage threshold, additionally enhanced language knowledge made the ratio of correct
coding more available (Perfetti & Stafura, 2014). The increased availability thus con-
tinuously eased resurfacers’ desperation, which again enabled them to reduce the activa-
tion of certain strategies that were of little use. This reduction, again, allowed students to
focus on strategies of greater usefulness (e.g., planning and comprehending). As lan-
guage knowledge continued to increase, this positively oriented effect accumulated and
eventually “floated up” at the second language threshold. The vivid floating procedure is
partly consistent with Clarke’s (1980) hypothesis that strategy use is not able to
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compensate for a lack of language knowledge if language knowledge is extremely low.
The added information from the current study is the identification of the exact range that
language knowledge can be described as extremely low (i.e., at or below the second
language threshold of —0.71). Another piece of additional information is the effect size
of the compensation for students with extremely low language knowledge. What Clarke’s
(1980) compensation suggested was indeed a “vacuum” in which strategy use exerted no
effect, either positively or negatively. Our findings of the negative strategy use effect
with the divers and resurfacers, however, evidenced the potential of an alternative phe-
nomenon, one that operated with negative effect and varied in a “U”-shaped pattern (i.e.,
an initially diving motion followed by a switch to a floating-up motion).

The uphill ridge reflected the variation of strategy use ability effect on L2 reading with
language knowledge for the uphillers (n = 1277). Starting from the second threshold
(—0.71), the beneficial aspect of strategy use ability was gradually released, moved its way
up with the increase of language knowledge, and reached its maximum at the peak of the
third language threshold (1.29, corresponding to 11 points on the raw GKT scores). In this
sense, the second language threshold corresponds to the lower threshold claimed to short-
circuit the transfer of strategy use to L2 reading (Alderson, 2005; Clarke, 1980). The
identification of the second threshold supports the critical lexical basis claimed by Perfetti
and Hart (2002). According to them, a high enough language knowledge allows students
to obtain more information from the written texts by relying on automatized use of lan-
guage knowledge. This added message again becomes the resources (including time and
attention) for the readers to select more relevant strategies (Schoonen, Hulstijn, & Bossers,
1998), or to deploy these strategies more appropriately to accomplish reading (Green &
Oxford, 1995; Walczyk, 2000). Alternatively, for the uphillers, their language knowledge
has reached such a level that it alone can directly enhance the ability to use strategies
(Alderson, 2005). This interpretation can be further supported by studying the means of
different strategies across the four groups: —0.18 for the divers, —0.20 for the resurfacers,
0.17 for the uphillers, and 0.92 for the downhillers. It is interesting to note that the nega-
tive/positive values of strategy use efficiency were consistent with the negative/positive
values of the actual effect of strategy use on L2 reading.

The downhill ridge illustrated the variation of strategy use effect with language
knowledge above the third language threshold of 1.29 (11 points on the GKT raw scores).
Like the poorest performers (i.e., the divers), the downhillers also were rather small in
number (n = 32). For these students, the effect of their strategy use started to descend
from its peak at the location of the third language threshold (i.e., 1.29 standardized units)
and terminated somewhere at the mid-slope (the highest language knowledge). What this
ridge revealed is, when language knowledge becomes extremely high, the potential of
beneficial strategy use effect reaches its maximum capacity, such that more use of strate-
gies provides less additional help to comprehension. We hypothesize that if we had been
able to include more students of higher language knowledge (i.e., with thetas higher than
the highest score in our sample), the descending pattern would be more salient. One
might wonder why as a downhiller’s language proficiency increases the effect of strategy
use decreases, instead of staying as the value of the peak. Checking the means of the six
strategy categories in Table 6 (also illustrated in Figure 4), we might get some hints. As
shown, the downhillers had relatively smaller values on comprehending and planning,
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a pattern like the divers, both categories showing descending trend in strategy use ability
effect. In contrast, the distribution of the means of the six strategy categories were rela-
tively even with the resurfacers and the uphillers, both showing ascending effect of strat-
egy use ability. It seemed that this uneven distribution of strategy use ability categories
played their roles in determining the moving directions of strategy use ability effect with
the continuous increase in language knowledge. Our tentative interpretation for these
uneven distributions is that planning and comprehending might be relatively more chal-
lenging strategies to master and more energy-consuming to use. Therefore, divers found
themselves more unable to use them efficiently, whereas downhillers might be unwilling
to engage these more energy-consuming strategies. However, our explanation has yet to
be verified in future studies.

This up-down pattern is also like the curvilinear relationship between strategy use
and L2 proficiency observed by Hong-Nam and Page (2014). Recall that Hong-Nam and
Leavell (2006) explained this curvilinear pattern as the functions of good learners’
higher enthusiasm in strategy use. This interpretation, however, seems to be more
appropriate for the resurfacers and the uphillers than for the downbhillers in the current
study. Such an interpretation can find evidence from the means of strategy use (see
Table 6). Another interpretation relates to Cohen (2014), according to whom high lan-
guage knowledge alone can deal with comprehension efficiently and thus makes
strategy use less necessary. This alternative interpretation, however, is only minimally
supported if we refer to our earlier report regarding the overall strategy use across the
four groups (the highest value of 0.92 is by the downhillers). To seek further explana-
tion, we examined the variation (standardized deviation) of the means of the six strategy
dimensions across the four groups. We found that the largest value of 0.08 was pro-
duced by the downhillers and the divers, as against the values of 0.02 and 0.01 produced
by the resurfacers and uphillers, respectively, both moving upwards. It seems the
orchestrated use of different strategies plays a certain role in determining the motion
direction of strategy use effect. Put another way, the gradual step-down of overall strat-
egy use effect among the top readers could be more of an orchestration issue (i.e., too
much retrieving and relatively less comprehending) than a decrease in overall strategy
use, as captured in Figure 4. Nevertheless, the evidence from the current study was
insufficient to justify the causal relationship between unbalanced strategy use and the
decreasing effect of strategy use as a whole among the top readers.

A final point to address is about the divers. At first sight, the diving phenomenon is
quite counter-intuitive, and one would very likely wonder if the divers would disappear
and the cuboid pattern would reduce to a less complex pattern (i.e., a quadratic or linear
pattern), as one of the anonymous reviewers pondered. Our answer may be both yes and
no. The answer is yes, if future samples exclude strategy users with L2 proficiency below
the first threshold. The answer is no because, even if the divers disappear, this does not
necessarily lead to IRC’s transformation to a quadratic pattern. This is mostly because a
quadratic pattern would have a curve near the middle of the IRC and the cuboid pattern
would have two curves near each end of the IRC. Hence, even though the divers may
disappear due to sample difference, the pattern will remain cuboid (i.e., the curve will
remain near the right end instead of near the middle of the IRC). Similarly, if all sampled
students have L2 proficiency below the third threshold, then the downhillers may
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disappear from a particular study. If only students between the first and third thresholds
are sampled, the moderation term then would be reduced to a linear pattern (as there is
no data for identifying the curve). Nonetheless, all these three possible patterns remain
under the mechanism of the IRC.

Conclusion

In brief, the study found that the effect of strategy use ability on L2 reading ability tended
to fluctuate with language knowledge. This fluctuating feature can be summarized in the
following five statements. (1) The effect of strategy use ability on language performance
fluctuated with the down-up-down pattern with the continuous increase in language pro-
ficiency. (2) There were three critical language thresholds that determined the turns of
the fluctuation: a low threshold (theta =—1.29), a medium threshold (theta =—0.71), and
a high threshold (theta =1.29). (3) Based on the motion of strategy use effect, strategy
users can be classified into four groups: the divers, the resurfacers, the uphillers and the
downbhillers. (4) The divers and the resurfacers struggled to use strategies effectively and
the uphillers and downhillers were beneficiaries of strategy use. (5) The divers and the
downhillers were unbalanced strategy users whose strategy use effect was associated
with the downwards motion, whereas the resurfacers and the uphillers were balanced
strategy users whose strategy use effect was associated with an upwards motion.

Our study has a few limitations. First, our sample size had an extremely unbalanced
gender ratio between females and males (97.5% versus 2.5%), an ecological phenome-
non of nursing education in China (and perhaps in the world). Second, given the limita-
tion of resources, we were only able to include a list of narrow facets of English language
knowledge and nursing knowledge. Future studies may extend these two measures to
enhance the representativeness of measurement validity. The third limitation is related to
our use of nursing English reading as the dependent variable. Most ideally, we should
have included content knowledge as a predictor to let the readers see how multicollinear-
ity between content knowledge and other variables change the pattern of LSP reading.
However, given the extreme complexity of the current study, we were only able to
include strategy use ability and language knowledge. Therefore, the generalization of the
findings should be constrained to the context of Language for Specific Purposes. Finally,
as with any other empirical studies, we were not able to recruit students covering a whole
range of language proficiency levels. Hence, the exact values of language thresholds
should not be taken as fixed and universal, but only as results of our data. If one included
other predictor variables in the model, it is possible that the exact locations of the thresh-
olds would vary to a certain extent.

We believe, nonetheless, that our findings could help enhance the field’s understand-
ing of the moderation of language knowledge on the effect of strategy use on L2 reading.
First, although strategic competence has long been accepted as a component of language
ability (Bachman, 1990), this claim has rarely been verified regularly in international
language assessment programs. Well-known endeavors in language testing (e.g., Phakiti,
2008a, 2008b; Purpura, 1999) did produce a more comprehensive understanding of stra-
tegic competence by accounting for cognitive strategies in the construct, or even the
“trait” aspect of strategic competence (Phakiti, 2008a, 2008b). However, a common
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limitation of their advance is their focus on the “activity” aspect of strategic competence
rather than the “ability” aspect of strategic competence. Our study provided a solution by
asking test takers to evaluate their efficiency of using these strategies during test perfor-
mance. To regain the flavor of “competence” as it was originally conceptualized
(Bachman, 1990), more studies need to be conducted in language assessment programs
to validate the role of strategy use (especially the “ability” rather than the “frequency”
aspect of strategy use) on different language skills (i.e., speaking, listening, writing, and
perhaps translation) across L2 learners of different language proficiency.

Second, as indicated by the two underwater ridges, strategy use is not necessarily
beneficial for all students’ reading, but can be temporarily harmful as well, for example,
when students’ language knowledge is extremely low. This evidence is against the
unquestioned belief in the literature that strategy use effect is at most restricted (i.e., no
harm). Third, the fluctuating effect of strategy use illustrated by the IRC indicates that
the various types of moderation identified in the literature might be merely fragmented
excerpts of the same reality captured by observers from their simplified tools. The
authors hope that the emergence of the IRC would encourage future researchers to main-
tain such a relatively holistic stance when exploring this moderation phenomenon, by
expanding existing theory and by using other advanced analytical approaches.

Our results should also convey useful information for reading strategy training. It is
important for teachers to understand the differentiated role of strategy use for L2 readers
of different language knowledge. It is advisable that, before plunging into strategy train-
ing, teachers use their intuitive judgment to group students into extremely low-, low-,
medium, and high-language proficiency groups. Wherever possible, teachers with quan-
titative skills might use conventional cluster analysis to put students into different lan-
guage proficiency groups, if MLMA is too complicated to apply. Strategy training
programs may then focus on students of medium language proficiency. For students of
low language proficiency, it is advisable for them to spend time improving their general
language proficiency (e.g., knowledge of lexical and syntactical form and meaning)
before they invest their time in enhancing their strategy use ability.

Finally, our study was a synergy of theory and methodology. At the time of the cur-
rent study, no existing analytical approach was found in the literature that could be
directly applied to tap into the nonlinear moderation pattern(s) between language
knowledge and strategy use. Driven by this substantial need, great pains were taken to
create the MLMA and test its validity with real data. This theory-driven way of enquiry
thus provided a greater opportunity for the authors to see the truth which would other-
wise have been veiled if a less rigorous analytical approach such as multigroup regres-
sion analysis were used. In terms of theory, interaction has been conceptualized as an
essential phenomenon in language testing literature. For instance, Bachman and Palmer
(1996, 2010) emphasized that a key issue for CLA is the interaction between language
knowledge and strategic competence, and between these CLA components and other
construct-irrelevant elements (e.g., test takers’ individual characteristics such as gender,
test methods, and so forth). Surprisingly, few empirical studies have systematically
examined these possible interactions. To ensure the quality of language tests, more stud-
ies are needed to investigate such interactions. The MLMA should provide a rigorous
tool for this stream of exploration.
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